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WWF-Caucasus in partnership with WWF-Germany is implementing the EU financed Project
DCI-ENV/2010/221391 On Increasing the resilience of forest ecosystems against climate
change in the South Caucasus through forest transformation (“the Project”).
With the above regard,
WWFCaucasus awards a service contract
FORESTINVENTPROJECT Ltd. under the above Project for preparation of Forest
Transformation Plan (Plan of Silvicultural Measures for Reconstruction of Forest Stands) for
selected sites in Georgia.

Background information on the Project
Climate change has already started to have significant impact on nature and people in the
Southern Caucasus and in particular in Georgia – effects that will become even more severe in
the future. Through increasing temperature, decreasing water availability, increased damage
from floods and storms and associated risks, climate change will no doubt put a challenge to
the future development in the country. To reduce impacts will require the enhancement of
ecosystem resilience and the introduction of specific climate mitigation/adaptation measures
with regard to forest and water management, land use, food production and health.
The overall objective of the Project is to increase the resilience of forest ecosystems in the
Southern Caucasus, namely in Georgia, against climate change impacts and to improve
biodiversity and livelihoods of local populations. The overall objective addresses the
overarching threat of climate change to biodiversity and to forest ecosystem services which
support the livelihoods of rural communities. Those services include protection of soils and
water supply and quality, and timber and non-timber forest products. Objectively Verifiable
Indicator (OVI) for the overall objective is that: by 2015 (two years after the completion of
the Project), the national government will have adopted and started to implement policies that
will make forests and the services they provide highly resilient to climate change.
The specific objective of the Project contributes to the overall objective by establishing the
necessary conditions for the forest administrations in Georgia to develop and implement
strategies for transforming monoculture forest stands into highly resilient, “close to nature”
forest stands. It is proposed to do this through awareness raising about climate change impacts
on forests, demonstrating practical measures to make forests more resilient, and providing
forest administration staff and local community members who use forests with the necessary
knowledge and skills to transfer the development and implementation of transformation
measures to other forest stands.
To achieve the specific objective, the following OVIs are proposed by the end of the Project:
- forest stand structure has been transformed in such a way that they will be highly resilient to
climate change on pilot sites;
- forest stand potential to enhance the livelihoods of neighbouring communities will have
increased on selected pilot sites; and
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- the chief executives and heads of the policy and planning departments of forest
administrations and heads of relevant departments in the forest administrations show a
demonstrable increase in their awareness of climate change impacts on forests and motivation
to develop strategies for making forests more resilient.
Expected results of the Project are:
Result 1 - Selected forest stands vulnerable to climate change have been transformed into
highly resilient "close to nature" forest stands;
Result 2 - Silvicultural guidelines for the transformation of monoculture stands into more
resilient stands are elaborated, published in Georgian and English languages and made
available for relevant officials and experts;
Result 3 - The capacities of forest administration experts to develop silvicultural strategies to
transform monoculture stands into stable, site-adapted forests are increased;
Result 4 - The awareness of local communities about the importance of forest rehabilitation
with regard to mitigating negative biotic and abiotic impacts of climate change is improved.
The Project is neither the continuation of a previous action nor part of a larger programme. It
is however complementary to the recently completed German (BMU/KfW) financed WWF
project “Mitigating Impacts of Climate Change through the Restoration of Forest Landscapes
in the Southern Caucasus”, the latter focusing on forest restoration.
Description of the assignment
Objective of the assignment is to prepare Forest Transformation Plan/ Plan* of Silvicultural
Measures (“the Plan”) with for the following selected pilot forest sites in Georgia :
Pilot Site N1 – “KHASHURI” with total area of 80 ha, located on the state forest lands of the
former Khashuri State Forestry, Forest Unit N.3, Forest Sub-Units NN.5-7 and NN.9-30 currently under the management of Shida Kartli Service of the Natural Resources Agency of
the Ministry of Energy and Natural Resources of Geogria.
Pilot Site N2 – “TSAVKISI” with total area of 75 ha, located on the former state forest lands of
Kojori Forest Unit of the former Tbilisi State Forestry - currently under the management of
Municipaluty of Tbilisi.
Thus, total planning area shall cover about 155 ha.
The above forest sites have been selected by the Project team in cooperation with the forest
authorities during the inception phase of implementation on a base of preliminary agreed
selection criteria.
Selected pilot sites represent forest stands with artificially propagated monoculture pine
plantations and therefore most vulnerable to climate change impacts.
Detailed location and boundaries of the selected sites already agreed with stakeholders, as
well as relevant agreements with the stakeholders are available at the following web-pages:
For the Pilot Site N1 : http://awsassets.panda.org/downloads/mou_geo_site_khashuri.pdf
For the Pilot Site N2 : http://awsassets.panda.org/downloads/mou_geo_site_01_tsavkisi.pdf
*

Due regard has to be paid to the requirements under National Legislation of Georgia when preparing the Plan.
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Beyond the above pilot sites, there are more artificially propagated plantations in Gerogia
which provide goods and services to adjacent rural communities. A large proportion of the
plantations are degraded and highly vulnerable to climate change. The continued production
and protective functions of most of the monoculture pine stands established in the past are no
longer guaranteed due to the growing incidence of climatic extremes, the proliferation of
diseases, the forests. limited capacity to adapt, and the lack of structural diversity. All these
factors will aggravate the problems for local communities to maintain the flow of forest
products and environmental services mentioned above. Local people shall benefit greatly
from transformed forest stands that will be resilient to the impacts of climate change, provide
a wider range and greater volume of products for household consumption (fuel wood, fruits
and nuts), and sustained forest services such as watershed protection, prevention of soil
erosion, protection of biodiversity etc. In future, the knowledge and experience gained from
the implementation of transformation measures under the Plan will be transferable to other
degraded and vulnerable stands; thus the final beneficiaries could include many thousands of
rural households and city dwellers.
In the longer term, the people in the communities adjacent to the pilot sites will benefit from
the measures carried out at the pilot sites in two ways:
- 155 hectares of forest will be made more resilient to climate change, thus maintaining the
flow of goods and services to the communities adjacent to the pilot sites;
- the transformation measures will increase the range of goods and services and the volume of
goods provided by the forests at the pilot sites to the adjacent communities.
Methodology
Forest Transformation Plan shall be aimed at elaborating of variety of silvicultural measures
that will contribute to transformation of vulnerable to climate change forest stands into highly
resilient "close to nature" forest stands with native mixed broadleaf species composition.
The transformation plan shall serve as a base for developing best practices and to obtain
reliable information about costs and results.
The forest stands on pilot sites shall be surveyed to determine the necessary silvicultural
(transformation/, reforestation/restoration/rehabilitation etc) measures.
The factors that have to be considered in planning process include, but are not limited to:
- tree and shrub species that can be used for under-planting (which will depend on natural for
the pilot site area species composition, existing vegetation, and existing canopy (stock
density);
- soil preparation methods;
- planting and seeding techniques and spacing;
- methods assisting natural regeneration;
- clearing of sod creating grasses and other competing vegetation from around the seeded and
planted trees;
- physical protection (fencing of the pilot sites and if necessary single tree protection).
The main silvicultural idea is to transform vulnerable monoculture pine stands into close to
nature forests by using the existing pine cover as a nurse crop to introduce tree and shrub
species by under-planting and in addition, to reforest open areas. A common example is
where a slower- growing, shade-tolerant species forms the lower layer beneath a canopy of a
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faster-growing, shade-intolerant species. A monoculture can be altered by a) substituting or
b) adding trees of another species – see the scheme bellow:

The trees and shrubs representing for the given area and vertical zone/elevation (naturegeographical forest vegetation zone) the natural composition of species are always showing
greater resilience to changes of the natural conditions, which inter alia could be caused by
climatic phenomena.
Technical Assistance and Supe rvision
The forest planning organization contracted by the WWF-Caucasus shall prepare the Plan
under the supervision of the Project Country Coordinator and with technical assistance and
advice from the Project International Forest Advisor and Regional GIS Expert both
available at the Project regional partner organization – WWF-Caucasus. The Project partner
have experience in planning, implementing, and managing silvicultural measures from their
involvement in the similar projects.
The planning process has to be performed based on participatory planning approach. The
forest planning organization shall involve local forestry administration staff and members of
communities close to the pilot stands in the preparation of the transformation plans.
In addition, the forest planning organization will be provided with baseline digital map
production (GIS shape files, satelite images and topographic maps) for the selected pilot sites.
Scope of Work
1. Elaborate a soil analyses for the selected sites and provide with recommendation for native
species to plant/seed based on soil. The forest planning organization will elaborate a map
illustrating the soils of the site. For each soil type recommendation for planting/seeding native
species will be given. Other parameters as potential natural vegetation, relief, exposition and
climate will be considered in this recommendation.
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2. Elaborate a detailed plan (verbal description and visual illustration on maps) for fencing,
tending, planting or seeding measures on the selected sites. For each selected site the plan
illustrates at least following contents:
• Identification of seeding and planting areas
• Description and Visualization of transformation activities
• Fence line
• Areas of planting
• Areas of seeding
• Areas of tending
• Areas for natural regeneration assisting measures
• Areas for clearing of sod creating grasses and other competing vegetation from
around the seeded and planted trees
• Design of planting method (groups, rows, spacing, etc)
• Technological scheme for forest transformation activities
• Measures for post-planting maintenance and care of pilot sites (5-year technological
scheme of measures for post-planting care of pilot sites)
• Quantification of fence material, planting and seeding material
• Cost calculation of material
3. Elaborate a detailed work/time schedule plan for the implementing works.
Planning Period (Duration of the Plan)
All silvicultural measures (except that of 5-year technological scheme of measures for postplanting maintenance and care of pilot sites) envisaged under the Plan have to cover the
following years: 2012 and 2013.
Format and Indicative Outline/Template for the Transformation Plan
The Plan has to be prepared in line with national forestry technical guidelines, rules and
standards and therefore traditional formats for Forest Reconstruction, Reforestation and Forest
Amelioration have to be used in combination when necessary.
Indicative (Recommended) Outline/Template for the Plan has to cover (but might be not
limited to) the topics shown in Attachment 1 (attached).
Deliverables
•

Electronic version (Microsoft Word and PDF and in other relevant formats) and 3 hard
copies of full version of descriptive transformation plan in Georgian language including:
o Work schedule for the implementation
o Lists of all materials and supplies required for implementation works
o Cost calculation (all cost calculations shall be done in both National Currency and
Euro)

•

Maps showing the following details:
o Precise boundaries of the pilot sites
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o Result of soil analyses on the selected sites
o

Forest transformation activity zones on each site (Fence lines, areas of planting for
open spaces, areas of seeding for open spaces, areas of substituting and adding
trees to monoculture stands, areas of pruning/tending, areas of natural
regeneration assisting measures)

o Design of planting method (groups, rows, spacing, etc….)
•

GIS shape files created by the planning organization.

•

Minutes of meetings with local community, local authority/ies and other stakeholder
representatives.

Duration of the Assignment
Duration of the assignment shall be not more than 1,5 month.

Qualification require ments
The members of the forest planning organization hold M.Sc. degrees in forest sciences and
related fields.
The forest planning organization has at least 5 years experience in planning of silvicultural
measures.
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Summary
World Wildlife Fund for Nature (WWF) Caucasus Program Office, in the framework of
EU- funded Project (“Raising of Forest Ecosystem Sustainability in South Caucasian
Countries in the Context of Climate Change /NO DCI-ENV/2010/221391/“) performs forest
transformation activities on preliminarily selected test sites (Khashuri and Tsavkisi) on the
territory of Georgia.
On the basis of the relevant agreement, Designing and Planning Organization
“Tkeinventproekti” Ltd developed the plan of silvicultural activities required for forest
reconstruction.
The plan, developed by the group, consisting of diverse specialists on the basis of
various technical, statistical and scientific sources and field researches, provides the types of
activities to be implemented according to specific districts (planting, planting in gaps,
seeding, maintenance), as well as their methods, terms, assortment of wood species to be
planted, volumes of activities.
All the above mentioned is provided for the periods of 2012-2013 and 2014-2014
separately.
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Introduction
Forest transformation plan was developed in accordance with the Terms of Reference of
Agreement #02/30-30-2012/WWF Caucasus 01/01-SRV-GEO-2012/ENRTR-BI-5.2.1
concluded on March 30, 2012 between WWF Caucasus Program Office and Design Planning
Organization “Tkeinventproekti” Ltd for the purpose of implementation of EU-funded Project
(“Raising of Forest Ecosystem Sustainability in South Caucasian Countries in the Context of
Climate Change /NO DCI-ENV/2010/221391/“).
Special group, consisting of various specialists (forest planning specialists, botanist,
forester-pathologist, soil scientist, GIS specialist) was formed for implementation of activities
by “Tkeinventproekti”. The client provided the group with the required cartographic, aerial
photo, public register and legal materials.
The Group obtained required scientific, technical, forest management and other
information concerning the territories subject to implementation of activities. These territories
were preliminarily selected by the client and agreed with the relevant authorities, responsible
for forest management. Two sites, covered with coniferous forests – mainly artificially
planted – existing on the territory of the forest fund, were selected: one on the territory of
Khashuri municipality (adjacent to Khashuri city) and the other – on the territory of Tbilisi
city (adjacent to the village Tsavkisi). Detailed information about them will be provided
below. For simplicity, these territories hereinafter will be referred to as “test sites” (Khashuri
and Tsavkisi).
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SECTION 1. GENERAL PART
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CHAP TER 1. OBJECTIVES AND METHODOLOGY
1.1. OBJECTIVES
The purpose of the Plan is development of silvicultural measures required for
reconstruction (transformation) of artificially created pine stands and forest restoration on
their adjacent areas, selected on the territory of Georgia and agreed with the authorities
responsible for Forest Fund management. Implementation of the developed activities shall
facilitate the creation of mixed stands consisting of deciduous species adapted to local
conditions and resistant to the impact of climate change instead of monocultures, relatively
vulnerable in regard to the anticipated climate change in the future. Creation of such stands is
envisaged on woodless areas existing on test sites as well.

1.2. METHODOLOGY
For the purpose of performance of activities, specified in the ToR, obtaining of
information on natural- historical conditions, state of the test sites, other data, required for
various measurements, soil sampling, etc. the group members made field trips, identified
territories on aerial photo materials according to land territories of the so-called economic
sites (forests, woodless areas), wood species, origin (natural, artificial), state, other data
(forest age, density, slope angle, exposition, etc.) which are necessary for the planning of
different silvicultural activities (planting, seeding, facilitation of natural regeneration,
maintenance, etc.) (schedules are attached hereby – annexes 4; 11). In the process of planning
of restoration- reconstruction activities, out of normative documents, the Rule of Forest
Maintenance and Restoration approved by the Resolution #241 dated August 13, 2010 of the
Government of Georgia was used.
About 40 varieties of different wood species (trees, bushes, lianas) were registered on
test sites. Out of them, only 10 species are artificially planted, the rest is of natural origin. The
wood species were taken in to account while selecting wood species to be planned.
In the process of field trips National Project Coordinator and the members of the group,
developing the plan, had meetings with the representatives of the authorities responsible for
the Forest Fund management and local self- governance authorities. They were explained the
purposes of the plan. They expressed willingness of cooperation in the case of need.
All the plan-related issues are provided according to the test sites.
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CHAP TER 2. BASELINE DATA
2.1. BASELINE DATA (SITE No 1 – KHASHURI TEST SITE)
1.1.1. GEOGRAPHIC LOCATION AND STATUS
Khashuri site is located in extreme west part of East Georgia, on the territory of
Khashuri municipality, adjacent to Khashuri city (in the north), on the south slope of one of
the branches of Likhi (Surami) Ridge, in the altitude range of 720- 830 m above sea level. The
total area of the territory is 79 ha. The geographic coordinates of its extreme points are: W383851, 4652727; N-384789, 4653250; E-385119, 4652463; S-384880, 4652122. The site
represents the Forest Fund and forms part of Khashuri Forestry Site of Shida Kartli Division
of Forest and Wildlife Management Department of LPPL Agency of Natural Resources of the
Ministry of Energy and Natural Resources of Georgia (part of the former Khashuri forest
block #3 of Khashuri Forestry, taxation plots # 5-7, 9-30 according to the forest management
data of 1989 – Annexes 2;3). The site consists of three parts of unequal sizes, delimited from
each other by earth roads.

2.1.2. EXISTING PLANNING DOCUMENTS (FORESTRY PLAN,
ETC.)
Forest Management and Organization Plan of Khashuri Forestry (Forest Management
Plan – 1988), aerial photo materials, data of public registry and statistical data of forestry
were used in the process of implementation of activities.

2.1.3. SILVICULTURAL MEASURES TAKEN FOR THE PAST 5-10
YEARS
During the last 5-10 years no silvicultural measures and wood use activities were
implemented on the test site. The local population collects pine cones in the forest for heating.
It should be mentioned that single cases of illegal logging were encountered in the process of
studying the territory.

2.2. BASELINE DATA (SITE No 2 – TSAVKISI TEST SITE)
2.2.1. GEOGRAPHIC LOCATION AND STATUS
Tsavlisi site is located on south slopes of Mtatsminda (Mamadaviti) Ridge of the southeast branch of Trialeti Ridge within Tbilisi city limits in the altitude range of 900-1125 m
above sea level. The total area of the site is 74,2 m. The geographic coordinates of its extreme
points are: W-477071, 4614826; N-478254, 4615198; E-479005, 4615179; S-478173,
4614711. Out of total area, 70 ha in the past formed part of the Forest Fund and is now
subordinated to Tbilisi Mayor’s Office (part of the Block #1 of Kojori Forestry of the Former
Tbilisi Forestry), and 42 ha lies on the territory of the Sakrebulo of the village Tsavkisi
(Annexes $;10). The site consists of two unequal parts, delimited from each other by an earth
road.
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2.2.2. EXISTING PLANNING DOCUMENTS (FORESTRY PLAN,
ETC.)
Forest Management and Organization Plan of Tbilisi Forestry (Forest Management Plan
– 2006), aerial photo materials, data of public registry and statistical data of forestry were
used in the process of implementation of activities.

2.2.3. SILVICULTURAL MEASURES TAKEN FOR THE PAST 5-10
YEARS
During the last 5-10 years no silvicultural measures and wood use activities were
implemented on the test site. It should be mentioned that single cases of illegal logging were
encountered in the process of studying the territory.
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CHAP TER 3. DESCRIP TION OF
NATURAL CONDITIONS
3.1. NATURAL CONDITIONS (SITE No 1 – KHASHURI TEST SITE)
3.1.1. DESCRIPTION OF FOREST STANDS (ALTITUDE, AGE CLASS,
DENSITY, FOREST TYPE, SPECIES COMPOSITION, VEGETATION
ZONE AND TYPE, FAUNA, EXOTIC SPECIES, DEADWOOD (DRY,
ROOTED OUT AND BROKEN WOOD), CHARACTERISTICS OF
NATURAL REGENERATION, ETC.)
SCHEDULE OF SITE CHARACTERISTICS AND THE RELEVANT
SILVICULTURAL MEASURES FOR FOREST REGENERATIONRECONSTRUCTION)
Brief
characteristics of the sites and
Q-ty of
SITE

# on the

recommendations on the relevant silvicultural

require d

measures

saplings

Area, ha

map

1

2

3
Test site No 1 “Khashuri”

Per 1
ha

Total

4

5

High density deciduous stands of natural origin

1.1.1

2.2

10 oaks of natural sprout (partially, seeds-based)

_

_

1.1.2

0,4

origin, age – 15 years, height – 4 m, diameter 2 cm,

_

_

_

_

1000

4000

0

density 07, exposition – west, slope angle 5 .
Measures: in the period of validity of the Plan –
protection from cattle, prohibition of all kinds of
cutting; in long-term outlook – implementation of
maintenance

cuts,

facilitation

of

natural

regeneration, formation of full- value high density
seed- originated oak stand.
Sum

2.6
Low and medium density deciduous stands of natural origin

8 hawthorns, 1 oak, 1 pine + ash-tree, maple – age
1.2.1

4.0

– 20 years, height – 2 m, diameter – 2 cm, density –
04, there are some canopy openings; exposition –
south-east, slope angle - 10-150 .
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Measures: in the period of validity of the Plan –
planting of oaks in canopy openings, weeding
around saplings three times; in long term outlook implementation of maintenance cuts, facilitation of
natural regeneration for the purpose of formation of
mixed stands of oaks and other deciduous trees.

High-density pine stands of artificial origin

3.1.1

1.8

10 pine trees (black, in single cases Caucasian);

3.1.2

3.9

artificial, age – 50 years, height – 18 m, diameter –

3.1.3

1.3

32 cm, density 0,8 (uneven, there are some small

3.1.4

2.8

canopy openings); young growth in groups and

3.1.5

15.7

singly – pine trees up to 10 years; oaks, ash-trees,
maples- up to 5 years. Exposition – south, S-W, SE, N-E, N-W, slope angle 10-250 .
Measures: in the period of validity of the Plan –
planting of oaks and other deciduous trees in
canopy openings, weeding around saplings three
times; in long term outlook - cutting of dying and
slowly- growing trees, implementation of cuts in the
course of natural regeneration and successful
development of planted saplings for the purpose of
creation of provision of sprouts and young growth
with sufficient light and successful formation of

Sum

25.5

mixed stands of oaks and other deciduous trees in
the future.

3.2.1

1.5

3.2.2

17.9

10 pine trees (black, in single cases Caucasian), age

3.2.4

8.2

– 50 years, height – 18 m, diameter – 30 cm,

3.2.5

1.8

density uneven - 03 – 06 (average 05); exposition –

3.2.7

1.1

south, S-W, S-E. Slope angle 10-200 . Growing in

3.2.8

0.8

300

7700

Low and medium-density pine stands of artificial origin

groups and singly – pine trees 10 years, oaks, ashtrees, maples 5-10 years.
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Measures: in the period of validity of the Plan –
planting in gaps of oaks and other deciduous trees
in canopy openings, weeding around saplings three
times; in long term outlook - cutting of drying and
slowly- growing

trees,

facilitation

of

natural

regeneration, implementation of cuts in the course
of natural regeneration and successful development
of planted saplings for the purpose of creating
provision of sprouts and young growth with
Sum:

31.3

3.2.3

6.8

3.2.6

0.7

sufficient light and successful formation of mixed 1000
deciduous stands in the future.

31300

Low and medium-density pine stands of artificial origin with
dense oak young growth

10 pine trees (black and Caucasian), age – 50 years,
height – 18 m, diameter – 26 cm, density 05
uneven, growing oaks, dense, age - 5-15 years,
singly – maples, ash-trees, in groups – pine trees.
Exposition – south, slope angle - 10-200 .
Measures: in the period of validity of the Plan –
protection from cattle (fencing); in long term
outlook - removal of pine trees in the course of
development of young growth for the purpose of
improvement of lighting conditions for oak and
formation of full- value stand. Cuts of pine trees
shall be performed while oak young growth is
elastic and can easily go straight after leaning down
as a result of cutting of trees (and not break or root

Sum

7.5

_

_

out as a result of being hit by trees, but lean over).
Woodless territories

4.1.1

6.2

Singly – black pine trees, age 50 years, height - 18

4.1.2

0.3

m, diameter – 28 cm; in groups and singly – young

4.1.3

0.2

growth of pine trees, oaks, maples, ash-trees – age

4.1.4

0.6

5-10 years; in groups – blackberry, dog-rose,

4.1.5

0.3

hawthorn. Exposition – south, S-E, S-W, slope
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angle 5-150.
Measures: in the period of validity of the Plan –
planting of oaks and other deciduous trees (ashtrees, maples, wild pear, wild apple), weeding
around saplings three times; in long term outlook facilitation of natural regeneration, maintenance of
young growth and sprouts for the purpose of
Sum

7.6

formation of mixed deciduous stands with oak

3000

22800

_

_

_

65800

prevalence.
4.1.6

Total

0.5

79.0

Measures shall not be taken where there are power
transmission lines.

There is no deadwood (rooted out, broken and dry trees) on the test site.
Out of exotic species only black pine (Pinus nigra), which is planted artificially there, is
represented on the test site.
Due to the close proximity of the site to settled areas and the frequent presence of
population on the territory, out of fauna representatives some species of rodents and birds live
there. Birds contribute to transfer of seeds of wood species and the progress of natural
regeneration in this regard. The impact of rodents in this regard is two-sided: in some cases
they destroy the seeds of wood plants (use them as food); in other cases they transfer them on
the territory and thus contribute to natural regeneration.

3.1.2. WOOD USE AND LAND USE (INCLUDING GRAZING)
Wood use and land use have not been performed on the test site for the last 10 years. It
shall be mentioned that excessive grazing occurs on the territory, negatively affecting the
development of sprouts and young growth of deciduous species. Natural regeneration
proceeds satisfactorily, fencing of the territory is required for its maintenance.

3.1.3. CLIMATE (TEMPERATURE, PRECIPITATION, HUMIDITY,
WIND CONDITIONS)
The climate on the test site is subtropical, transferring from moderately humid to
continental; winter is usually cold, snowy; summer is long and warm. Average air temperature
is 9,6ºC, minimum temperature is - 29ºC, maximum temperature is 37ºC. Average
temperature in January is -9,4, -1,9ºC, in July - 20-25ºC. Average annual precipitation is 700
mm. More precipitations falls in spring and summer than in winter. The prevalent wind is
mostly from the west.
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3.1.4. BIODIVERSITY (ENDANGERED SPECIES OF PLANTS AND
ANIMALS)
About 30 wood species (trees and bushes), as well as a lot of grass species were
registered on the test site (Annex 15).
Endangered plants and animals weren’t registered on the test site.

3.1.5. SOIL (SOIL TYPES, ACIDITY VALUE /pH/, SOIL PROPFILE
DESCRIPTION, PHYSICAL-MECHANICAL STRUCTURE, ETC.)
As a result of relevant research it was determined that the studied soils of Khashuri site
belong to the sub-type of brown leached soils, with brown-grey colour, low humus content (its
content falls with depth) with grainy- granular structure. According to mechanical composition
it belongs to heavy alumina. Soil reaction is near neutral.
As a result of study of soil conditions (granular structure and chemical composition) of
the territory we could conclude that the mentioned territory is suitable for planting of
deciduous plants in the case of properly selected wood species and observance of the relevant
agri- technical conditions. The fact that natural regeneration of wood species proceeds
successfully, proves it. (Annex 16).

3.1.6. GRASSES (INCLUDING SOD FORMATION PROCESSES)
Grass cover is represented by grains and mixed grasses, leading species are: slender false
bromegrass (Brachypodium sylvaticum ), wood bluegrass (Poa nemoralis),
cocksfoot (Dactylis glomerata), wild chervil (Anthriscus sylvestris), fleawort
(Plantago spp.), lion's-tooth (Taraxacum spp.), white clover (Trifolium repens),
Voronov’s primula (Primula woronowii). Sod forming processes develop easily, grasses
begin to overdry the soil, so weeding around saplings is necessary in the course of
development of grasses.

3.1.7. FOREST PESTS AND DISEASES
As a result of general pathological research is was determined that diseases causing
serious harm to woody plants weren’t registered on the test site. For the purpose of successful
development of artificial plantations in the future, it is recommended to study the territories in
advance in order to identify extremely dangerous pests and diseases and to ensure that planting
material brought from sapling farm in not diseased: otherwise harm could be caused both to
the territory subject to planting and adjacent forests (Annex 16).

3.1.8. WATERS
There are no rivers on the test site. There is only one little brook, the length of which
within the site doesn’t exceed 300 m.

3.1.9. THE EXISTING INFRASTRUCTURE (ROADS, ETC.) AND
RECREATION RESOURCES
There are earth roads along the whole perimeter of Khashuri test site and its central part,
where movement is possible by cart and off-road transport. These roads connect to Khashuri.
A high voltage power transmission line goes through the territory of the site for a distance
of 180 m.
Forests and fresh air without emissions and harmful gases could be regarded as a
recreational resource. It is notable that the test site is located near the famous resort Surami.
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3.1.10. ADJACENT COMMUNITIES (NAMES, QUANTITY)
Khashuri city is directly adjacent to the Khashuri site.

3.2. NATURAL CONDITIONS (SITE No 2 – TSAVKISI TEST SITE)
3.1.1. DESCRIPTION OF FOREST STANDS (ALTITUDE, AGE CLASS,
DENSITY, FOREST TYPE, SPECIES COMPOSITION, VEGETATION
ZONE AND TYPE, FAUNA, EXOTIC SPECIES, DEADWOOD (DRY,
ROOTED OUT AND BROKEN WOOD), CHARACTERISTICS OF
NATURAL REGENERATION, ETC.)
SCHEDULE OF SITE CHARACTERISTICS AND THE RELEVANT
SILVICULTURAL MEASURES FOR FOREST REGENERATIONRECONSTRUCTION)
Site
# on the
map
1

Area, ha
2

Brief characteristics of the sites and
recommendations on the relevant silvicultural
measures
3
Test site #2 – “Tsavkisi”

Required q-ty
of saplings
Per 1
Total
ha
4
5

High-density natural deciduous stands

1.1.1

6.6

6 oaks, 1 hornbeam, 1 ash-tree, 1 maple, 1 oriental

1.1.2

1.8

hornbeam, singly – wild cherry, wild plum. 50

1.1.3

0.1

years, height – 10 m, diameter – 16 cm, density –
07. In the undergrowth – hawthorn, cornel, gaitertree, dog-rose, medlar, etc. Exposition – south-east,
slope angle 10-250 .
Measures: in the period of validity of the Plan –
fencing, in long term outlook - maintenance of
diversity of

species,

facilitation of

natural

regeneration for the purpose of formation of mixed
deciduous stands with oak prevalence.
Sum

8.5

_

_

Low-density natural degraded deciduous stands

1.2.1

0.2

1.2.2

0.3

1.2.3

0.3

Hornbeam, ash-tree, maple, oriental hornbeam,
elm, willow- leaf pear, nettle tree. 15-30 years,
height – 3-6 m, diameter – 4-6 cm, density –
uneven 03 – 05. Undergrowth – cornel, gaiter-tree,
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1.2.4

1.4

1.2.5

0.1

1.2.6

0.2

1.2.7

0.1

medlar, Jerusalem thorn, buckthorn, fustic, smoketree,
meadow-sweet,
dog-rose,
blackberry,
blackthorn. Exposition – south, S-E, S-W, slope
angle - 10-250.
Measures: in the period of validity of the Plan –

1.2.8

0.1

planting of deciduous trees in canopy openings

1.2.9

0.1

(oak, ash-tree, maple, wild pear, wild apple,
smoke-tree, nettle tree, sumach), on rocky slopes –
planting of oriental hornbeam, smoke-tree, sumach.
Weeding around saplings two times; in long term
outlook - maintenance activities for the purposes
of maintaining species diversity and of formation

Sum

2.8

mixed deciduous stands.

1000

2800

Low-density degraded artificial deciduous stands

(Maple, ash-tree, oak, almond, wild apricot,

2.2.1

0.6

2.2.2

0.3

2.2.3

0.8

2.2.4

0.5

2.2.5

0.7

2.2.6

1.7

2.2.7

0.1

2.2.8

0.1

2.2.9

0.5

2.2.10

0.1

oriental hornbeam, smoke-tree, sumach. Weeding

2.2.11

0.2

around saplings two times; in long term outlook -

golden-chain, soap tree), age – 15-20 years, height
– 5-6 m, diameter – 6-10 cm; density – 0,2 – 0,4,
uneven, exposition – south, south-east, south-west,
slope angle - 10-250 .
Measures: in the period of validity of the Plan –
cutting of over-dry trees in canopy openings and
their removal, planting of deciduous trees (oak,
ash-tree, maple, wild pear, wild apple, smoke-tree,
nettle tree, sumach), on rocky slopes – planting of

maintenance

activities

for

the

purpose

of

maintaining of diversity of species and formation
of mixed deciduous stands.
Sum:

5.6

3.1.1

3.9

3.1.2

0.1

3.1.3

1.0

3.1.4

3.9

3.1.5

1.5

1000

5600

High-density artificial black pine stands

Age – 30-40 years, height – 15-20 m, diameter –
20-28 cm, density 08 (uneven). There are some
small canopy openings. Singly growing deciduous
trees,

undergrowth

–

hawthorn,

cornel
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3.1.6

8.5

simultaneously. Exposition – south, S-E, S-W,

3.1.7

1.4

slope angle - 10-250 .

3.1.8

0.4

Measures: in the period of validity of the Plan –

3.1.9

0.2

planting of oaks and other deciduous trees in

3.1.10

0.3

canopy openings, weeding around saplings two

3.1.11

0.1

times; in long term outlook – cutting of drying and

3.1.12

0.2

slow- growing

3.1.13

0.6

regeneration, implementation of cuts in the course

3.1.14

0.4

of natural regeneration and successful development

3.1.15

0.1

of planted saplings for the purpose of creation of

3.1.16

1.1

provision of sprouts and young growth with

3.1.17

1.0

sufficient lighting conditions and

3.1.18

0.1

formation of mixed deciduous stands in the future.

3.1.19

1.0

3.1.20

1.0

Sum

26.8

trees,

facilitation

of

natural

successful

300

8000

1000

1200

Medium and low-density black pine stands (at the same time,
Caucasian pine) with mixture of ash-trees and maples

Height – 19 m, diameter – 24 cm, density 04 – 05.
3.2.1

0.2

Growing oak, maple, ash-tree in groups, 3-10

3.2.2

0.1

years. Exposition – south, S-E, S-W; slope angle

3.2.3

0.6

10-200 . Undergrowth – dog-rose, Jerusalem thorn,

3.2.4

0.1

blackberry, meadow-sweet, buckthorn.

3.2.5

0.1

Measures: in the period of validity of the Plan –

3.2.6

0.1

planting of oaks and other deciduous trees in
canopy openings, weeding around saplings two
times; in long term outlook – cutting of drying and
slow- growing

trees,

facilitation

of

natural

regeneration, implementation of cuts in the course
of natural regeneration and successful development
of planted saplings for the purpose of creation of
provision of sprouts and young growth with
sufficient lighting conditions and
Sum:

1.2

successful

formation of mixed deciduous stands in the future.
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Woodless territories; exposition – south, S-E, S -W, on 5-350
angle slopes

4.1.1

4.4

At some places – coming of parent material to

4.1.2

5.5

ground surface; with thin and medium-depth dry

4.1.3

0.1

soils. In groups – blackberry, Jerusalem thorn,

4.1.4

0.1

buckthorn, meadow-sweet, astragalus (Astragalus

4.1.5

0.4

pycnophyllus Stev.). Singly – natural regeneration

4.1.6

2.5

– elm, ash-tree, maple, oak, oriental hornbeam.

4.1.7

0.2

Singly and in small groups – pine, almond, wild

4.1.8

0.4

apricot, ash-tree, etc.; degraded.

4.1.9

0.2

Measures: in the period of validity of the Plan –

4.1.10

0.3

cleaning from dry trees, cutting of branches on pine

4.1.11

1.7

trees, planting of saplings (oak, ash-tree, maple,

4.1.12

2.5

wild pear, wild apple, nettle tree, smoke-tree,

4.1.13

3.0

sumach), planting of oriental hornbeam, smoke-

4.1.14

0.3

tree, sumach, nettle tree on rocky sections. Smoke-

4.1.15

0.7

tree, sumach, nettle tree shall be planted in terraces

4.1.16

3.9

on rocky and washed sections. Sizes and shapes of

4.1.17

0.1

plots depend on location conditions; in long term

4.1.18

0.3

outlook maintenance of plantations as required is

4.1.19

0.2

recommended for the purpose of formation of

4.1.20

0.1

4.1.21

0.1

4.1.22

0.2

4.1.23

0.1

4.1.24

0.4

4.1.27

0.1

4.1.28

0.9

Sum

28.7

deciduous stands through facilitation of natural
growth.

Planting will not be performed where there are

3000

86100

underground communications

4.1.25

0.1

4.1.26

0.5

Sum:

0.6

_

_

Total:

74.2

_

103700
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Deadwood (rooted out, broken and over-dry trees) on Tsavkisi test site is mainly
represented in artificially planted pine stands. They occupy about 5% of total area. Removal
of those trees is envisaged in the process of maintenance cuts in 2014-2018.
Out of exotic species, black pine (Pinus nigra), almond (Amygdalos canpestre),
wild apricot (Armeniaca vulgaris), golden-chain (Laburnum anagiroides), soap-tree
(Coelreuteria paniculata), which are planted artificially, are represented here.
Due to close proximity to settled areas and frequent presence of population on this
territory, out of fauna representatives some species of rodents and birds live there. Birds
contribute to transfer of seeds of wood species and the progress of natural regeneration in this
regard. The impact of rodents in this regard is two-sided: in some cases they destroy the seeds
of wood plants (use them as food), in other cases they transfer them on the territory and thus
contribute to natural regeneration.

3.2.2. WOOD USE AND LAND USE (INCLUDING GRAZING)
Wood use and land use have not been performed on the test site for the last 10 years. It
shall be mentioned that excessive grazing occurs on the territory, negatively affecting the
development of sprouts and young growth of deciduous species. Natural regeneration
proceeds satisfactorily, fencing of the territory is required for its maintenance.

3.2.3. CLIMATE (TEMPERATURE, PRECIPITATION, HUMIDITY,
WIND CONDITIONS)
The climate on the test site is transferring from steppe to moderately humid
subtropical; winter is moderately cold, summer is hot. Average air temperature is 12,7ºC, in
January - 0,9ºC; minimum temperature is - 23ºC, maximum temperature is +40ºC. Average
annual precipitation is 560 mm. May is characterized by abundant precipitations (90 mm),
January – with low precipitations (20 mm). Prevalent wind is mostly from the north and
north-west; south-east winds also often occur.

3.2.4. BIODIVERSITY (ENDANGERED SPECIES OF PLANTS AND
ANIMALS)
About 40 wood species (trees and bushes), as well as a lot of grass species were
registered on the test site (Annex 15).
Endangered plants and animals weren’t registered on the test site.

3.2.5. SOIL (SOIL TYPES, ACIDITY VALUE /pH/, SOIL PROPFILE
DESCRIPTION, PHYSICAL-MECHANICAL STRUCTURE, ETC.)
As a result of relevant research it was determined that the studied soils of Tsavkisi test
site belong to the sub-type of brown soils, are characterized with light brown- straw colour,
with low humus content (its content falls with depth) with fine grainy structure. According to
mechanical composition it belongs to heavy alumina. Soil reaction is weak acid. Woodless
territories on Tsavkisi site are represented by the slopes of different expositions and angles,
mostly with thin and medium-depth soils, rocks, is characterized by high percentage of coming
out of parent material to the ground surface. (Annex 16).
As a result of study of soil conditions (granular structure and chemical composition) of
the territory we could conclude that the mentioned territory is suitable for planting of
deciduous plants in the case of properly selected wood species and observance of the relevant
agri- technical conditions. The fact that natural regeneration of the above mentioned wood
species proceeds successfully, proves it.
Drought-resistant and xerophilous wood species – nettle tree, willow- leaf pear, smoketree, sumach, etc. could be planted here.
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3.2.6. GRASSES (INCLUDING SOD FORMATION PROCESSES)
Grass cover is of steppe grass type, leading species are: steppe fescue, feather grass,
coronilla, etc. Sod forming processes develop easily; grasses begin to overdry the soil, so
weeding around saplings is necessary in the course of development of grasses.

3.2.7. FOREST PESTS AND DISEASES
As a result of general pathological research is was determined that diseases, causing
serious harm to woody plants, weren’t registered on the test site. For the purpose of successful
development of artificial plantations in the future, it is recommended to study the territories in
advance in order to identify extremely dangerous pests and diseases and to ensure that planting
material brought from sapling farm in not diseased; otherwise harm could be caused both to
the territory subject to planting and adjacent forests (Annex 17).

3.2.8. WATERS
There are no rivers on the territory of Tsavkisi test site. There is only one little brook,
the length of which within the site doesn’t exceed 150 m, besides there are several dry
ravines, where water flows only as a result of snow melting or rain.

3.2.9. THE EXISTING INFRASTRUCTURE (ROADS, ETC.) AND
RECREATION RESOURCES
Tsavkisi test site is divided into two parts by earth road, so the sites will be fenced
separately. Besides, along the west and north borders, as well as through the territory, at three
locations, an earth road passes from north to south, where movement is possible by cart and offroad transport. Along the north border and on through the site itself water pipelines pass for
supplying of drinking water to adjacent villages.
In the vicinity of the test site (in 50 m from north-west border) there is a water-pumping
station for supplying of water to the villages, located to the south of Tbilisi.
Forests and fresh air without emissions and harmful gases could be imagined as
recreational resource. It is remarkable that the test site is located near the famous resort Surami.

3.2.10. ADJACENT COMMUNITIES (NAMES, QUANTITY)
Villages Okrokana and Tsavkisi are located adjacent to Tsavkisi site. There also are
land plots of Tbilisi residents with summer houses and the office and infrastructure of a
commercial company.
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CHAP TER 4. NATURAL FOREST VEGETATION
4.1. NATURAL FOREST VEGETATION TYPE AND MATCHING
SPECIES FOR TEST SITE (SITE 1)
4.1.1. NATURAL FOREST VEGETATION TYPE (ACCORDING TO
FOREST VEGETATION DISTRICT, VERTICAL ZONE AND FOREST
TYPE)
According to the Scheme of Division of Caucasian Forest Vegetation in Districts and
Vertical Zones, developed by Academician Vasil Gulisashvili, the planned territory is included
in the district of humid part of east Georgia (Zemo and Shua Kartli district). According to
vertical zoning, four zones are included in this district: I – oak zone in the range of 600- 1000
m above sea level; II – maple zone in the range of 1000- 1500 m above sea zone; III - spruce
and fir-tree zone in the range of 1500 – 2000 m above sea level; IV – subalpine thin zone in
the range of 2000- 2300 m above sea level.
The planned territory is completely in the oak zone. The basic wood species, creating
the forests of this zone is Georgian oak (Quercus iberica); besides, the forest consists of:
hornbeam (Carpinus caucasica), light maple (Acer laetum), field maple (Acer campestre), ash
(Fraxinus excelsior), oriental hornbeam (Carpinus orientalis), wild pear (Pyrus caucasica),
wild apple (Malus orientalis), lime-tree (Tilia caucasica), elm (Ulmus carpinifolia).
Undergrowth species are diverse – cornel (Cornus mas), hazelnut (Corylus avellana), gaitertree (Svida australis), Euonymus verrucosa, dog-rose (Rosa canina), medlar (Mespilus
germanica), buckthorn (Rhamus catartica), hawthorn (Crataegus spp.), privet (Ligustrum
vulgare), etc. Oak and oriental hornbeam forests occupy large area in this zone. (Annex 5).
Over 90% of the Khashuri site is represented by areas covered with forest. Out of it,
about 80% of areas are represented by artificial forests of black pine (Pinus nigra) of the age
up to 45 years; in small quantities, in groups and singly, Caucasian pine (Pinus sylvestris var.
hamata) is mixed therein. Relatively small areas are occupied by sprout-originated Georgian
oak stands, areas, covered with hawthorn and other shrubs. About 10% of the whole territory
is represented by areas with little and medium slope. Almost half of pine stands have low and
medium density. Natural regeneration with pine (black and Caucasian), Georgian oak, field
maple, ash-tree and other wood species (trees and shrubs) actively proceeds there.

4.1.2. NATURAL TREE AND SHRUB SPECIES
Information on tree and shrub species – see Annex 1.

4.1. NATURAL FOREST VEGETATION TYPE AND MATCHING
SPECIES FOR TEST SITE (SITE 2)
4.1.1. NATURAL FOREST VEGETATION TYPE (ACCORDING TO
FOREST VEGETATION DISTRICT, VERTICAL ZONE AND FOREST
TYPE)
According to the Scheme of Division of Caucasian Forest Vegetation in Districts and
Vertical Zones, developed by Academician Vasil Gulisashvili, the planned territory is
included in Central and East Caucasian District.
According to vetical zoning, six zones are distinguished in this district: I – desert and semidesert zone in the range of 100 – 400 m above sea level; II – “light forest” zone in the range
of 400 – 600 m above sea level; III - Georgian oak zone in the range of 600 – 1000 m above
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sea level; IV - beech forest zone in the range of 1000 – 1600 m above sea level; V - east oak
forest zone in the range of 1600 – 2000 m above sea level; VI – subalpine thin forest zone in
the range of 2000 – 2300 m above sea level.
Planned territory is completely located in Georgian oak forest zone. The main forest forming
species is oak (Quercus iberica), besides, hornbeam (Carpinus caucasica), field maple (Acer
campestre), oriental hornbeam (Carpinus orientalis), ash (Fraxinus exelsior), etc. are
represented here. Undergrowth is represented by Euonymus verrucosa, dog-rose (Rosa
canina), medlar (Mespilus germanica), etc. (Annex 12)
Almost half of Tsavkisi test site is covered with forest. About 70% thereof is of artificial
origin (black pine, ash-tree, maple, wild apricot, almond, soap tree, golden-chain). Natural
stands are represented by prevalence of Georgian oak, with mixture of hornbeam, oriental
hornbeam, ash-tree, maple, wild pear, wild apple, wild cherry, elm, at the same time – limetree, nettle tree. Out of shrubs – meadow-sweet, Jerusalem thorn, medlar, hawthorn,
astragalus, smoke-tree are represented. Natural regeneration of all above mentioned wood
species proceed satisfactorily. In the case of protection against grazing and the relevant
maintenance, forest growth and prevalence of target species will be guaranteed.
One important phenomenon was fixed in the course of field researches: natural regeneration
of black pine doesn’t occur at all. It allows us to conclude that black pine has fewer prospects
for this specific region and it shall be replaced by other species in relatively short time.

4.2.2. NATURAL TREE AND SHRUB SPECIES
Information on tree and shrub species – see Annex 8.
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SECTION II. SPECIAL PART
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CHAP TER 5. PLANNING OF TRANSFORMATION
MEASURES FOR 2012-2013
5.1. TRANSFORMATION MEASURES (SITE 1 – KHASHURI TEST
SITE)
5.1.1. PLANNING/ SELECTION OF TRANSFORMATION MEASURES
According to land categories, total area of the test site is distributes as follows:
Artificial pine stands
64,3 ha
Natural deciduous stands
6,6 ha
Woodless territories, total
8,1 ha
Including those with power transmission lines 0,5 ha
Total
79,0 ha
Out of 79 ha, 68,4 ha is subject to regeneration- reconstruction, including:
a) planting:
- low and medium density deciduous stands of natural origin (in canopy openings) – 4,0
ha;
- high density pine stands of artificial origin (in canopy openings) – 25,5 ha;
- woodless territories – 7,6 ha.
Total 37,1 ha.
b) planting in gaps
- low and medium density pine stands of artificial origin – 31,3 ha.
10,6 ha area is not subject to measures, including:
- high density deciduous stands of natural origin – 2,6 ha;
- low and medium density pine stands of artificial origin with thick oak young growth –
7,5 ha.
- Woodless territory with power transmission line – 0,5 ha.
Distribution of territory according to measures – see Annex 6.

5.1.2. SELECTION OF TREE AND SHRUB SPECIES FOR TEST SITE
(GENERAL LIST OF THE RECOMMENDED SPECIES) AND
STANDARD REQUIREMENTS FOR PLANTING AND SEED
MATERIAL
Forest planting will be fully carried out by planting saplings.
Recommended species for saplings: Georgian oak, ash-tree, field maple, wild pear, wild
apple. Saplings can be with enclosed, as well as naked root system. Oak shall mostly have
enclosed root system. Where possible (especially for oak), saplings with enclosed root system
shall be preferred; the probability of their successful growth is high, as mechanical damage
and drying of root system during transportation and planting is practically excluded; if
required, it’s easy to water (soak) them; the period of planting of saplings is not limited, they
can be planted at any time of the year – in the winter as well as in the summer. Height of
saplings shall not exceed 50-60 cm.
According to wood species, the following proportion shall be maintained: 60% - oak,
40% - other deciduous species. Such proportion conditions formation of mixed deciduous
stands with oak prevalence. It’s also important because oak needs accompanying, so called
“nurse” species; besides, forests composed of several species are more resilient to all kinds of
natural disasters.
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As the soil conditions on the planned territory are not homogenous (soil depth, slope
angle, humidity level, proximity of parent material, etc.) and for the purpose of achieving
higher probability of successful growth of saplings, it’s recommended to plant in staggered
rows. The scheme of the order of saplings between rows and in rows is as follows:
After each 20-30 saplings in the row the wood species shall change; other wood species
shall be planted in neighbouring row at this distance. Besides, the above mentioned proportion
of wood species shall be maintained – 60% oak, 40% - other deciduous species. Schematic
diagram of the order of saplings is attached (Annex 7).

5.1.3. PREPARATION OF SOIL
Planting should be performed in the late fall or early spring in pits. Pits should be
located along the slope in rows. The distance between the rows should be 2 m, between
saplings in rows – 1,5 m. Trees of deciduous species, grown up and shrubs, existing on the
territory subject to planting, shall both be cut; if required, their formation (cutting of
branches) is admissible. The sapling shall be placed in the pit up to the root neck and soil shall
be compacted. A depression shall be formed around the sapling so that moisture remains in
the pits after precipitation (the region is characterized by low precipitation level, hot summer,
the possibility of artificial watering is limited and efficient use of natural precipitations is
necessary).

5.1.4. UNDER-PLANTING IN EXISTING STANDS (SCHEME OF
PLANTING, ETC.) 5.1.5. PLANTING FOR OPEN SPACES (SCHEME
OF PLANTING, ETC.)
The technology and scheme of planting of forest crops on woodless territories (planting), in
the canopy openings of high density stands (planting) and low and medium density stands
(planting in gaps) is the same. The only difference is in quantity of planting material. The
technology and scheme of planting of forest crops are provided above.

5.1.6. SEEDING
Seeding is not planned on Khashuri test site.

5.1.7. PRUNING AND THINNING
Pruning measures are not planned in 2012- 2013.

5.1.8. FENCING
Khashuri test site will be completely fenced; at the road entrances installation of gates
is planned. The total length of fence will be 4611 m.

5.1.9. NATURAL REGENERATION ASSISTING MEASURES OTHER
THAN FENCING (E.G. SCARIFICATION, ETC.)
Fencing shall be considered as the measure for facilitation of natural regeneration on the
test site; it will prevent pasturing of cattle on this site, which will facilitate self-regeneration
of natural young growth of wood species (trees and shrubs).

5.1.10. WATERING
In the framework of observance of standards of planting materials (oak saplings with
enclosed root system, saplings of deciduous trees with max. height 60 cm) watering is not
planned.
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5.1.11. DEADWOOD REMOVAL
No deadwood has been registered on the test site.

5.1.12. OTHER MEASURES
Hay-harvesting shall be completely prohibited on the occupied territories, because it
will cause destruction of naturally regenerated wood species. As it was already mentioned,
natural regeneration with wood species proceeds quite successfully here and if we facilitate it
(protection against cattle, maintenance – if required), desired results shall be expected from it.
In the period following the planned activities maintenance of saplings shall be carried
out untill mixed deciduous stands with oak prevalence are formed on the whole territory. In
the course of successful development of plantations, the slopes of artificial pine stands shall
be thinned, arificial canopy openings shall be widened, crops shall be produced there are
natural regeneration shall be facilitated. Optimal period for the formation of totally deciduous
stands on test sites can be 20 years.

5.2. TRANSFORMATION MEASURES (SITE 2 – TSAVKISI TEST
SITE)
5.2.1. PLANNING/ SELECTION OF TRANSFORMATION MEASURES
According to land categories, total area of the test site is distributes as follows:
Artificial pine stands
28,0 ha
Natural deciduous stands
11,2 ha
Artificial deciduous stands
5,6 ha
Woodless territories, total
29,3 ha
Including those with underground communications 0,6 ha
Total
74,2 ha
Out of 74,2 ha, 65,1 ha is subject to regeneration- reconstruction, including:
a) planting:
- low density degraded deciduous stands (in canopy openings) – 2,8 ha;
- high density pine stands of artificial origin (in canopy openings) – 26,8 ha;
- woodless territories – 27,7 ha.
Total 58,3 ha.
b) planting in gaps
- low density deciduous stands of artificial origin – 5,6 ha.
- low and medium density pine stands of artificial origin – 1,2 ha;
Total – 6,8 ha.
9,1 ha area is not subject to measures, including:
- high density deciduous stands of natural origin – 8,5 ha;
- woodless territory with underground communications – 0,6 ha.
Distribution of territory according to measures – see Annex 13.

5.2.2. SELECTION OF TREE AND SHRUB SPECIES FOR TEST SITE
(GENERAL LIST OF THE RECOMMENDED SPECIES) AND
STANDARD REQUIREMENTS FOR PLANTING AND SEED
MATERIAL
Recommended species for saplings: Georgian oak, ash-tree, field maple, wild pear,
wild apple, nettle tree, smoke-tree, sumach, willow- leaf pear. Saplings can be with enclosed,
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as well as naked root system. Oak shall mostly have enclosed root system. Height of saplings
shall not exceed 50-60 cm.
According to woody species, the following proportion shall be maintained: 60% - oak,
40% - other deciduous species. Such proportion conditions formation of mixed deciduous
stands with oak prevalence. It’s also important because oak needs accompanying, so called
“nurse” species; besides, forests, represented by several species are more sustainable to all
kinds of natural disasters.
As the soil conditions on the planned territory are not homogenous (soil depth, slope
angle, humidity level, proximity of parent material, etc.) and for the purpose of achieving a
higher probability of successful growth of saplings, it’s recommended to plant in staggered
rows. The scheme of the order of saplings between rows and in rows is as follows:
After each 20-30 saplings in the row the wood species shall change; other wood species
shall be planted in neighbouring row at this distance. Besides, the above mentioned proportion
of wood species shall be maintained – 60% oak, 40% - other deciduous species. Schematic
diagram of the order of saplings is attached (Annex 14).

5.2.3. PREPARATION OF SOIL
Planting shall be performed in the late fall or early spring in pits. Pits shall be located
along the slope in rows. The distance between the rows shall make 2 m, between saplings in
rows – 1,5 m. Trees of deciduous species, grown up and shrubs, existing on the territory
subject to planting, shall both be cut; if required, their formation (cutting of branches) is
admissible. The sapling shall be placed in the pit up to the root neck and soil shall be
compacted. A depression shall be formed around the sapling so that moisture remains in the
pits after precipitation (the region is characterized by low precipitation level, hot summer, the
possibility of artificial watering is limited and efficient use of natural precipitations is
necessary).

5.2.4. UNDER-PLANTING IN EXISTING STANDS (SCHEME OF
PLANTING, ETC.) 5.1.5. PLANTING FOR OPEN SPACES (SCHEME
OF PLANTING, ETC.)
The technology and scheme of planting of forest crops on woodless territories (planting), in
the canopy openings of high density stands (planting) and low and medium density stands
(planting in gaps) in the same. The only difference is in quantity of planting material. The
technology and scheme of planting of forest crops are provided above.

5.2.6. SEEDING
Forest planting will be maibly carried out by planting saplings. Seeding of droughtresistant shrubs on local areas (rocky slides exposed soil, fragments of steep slopes with
thin soils with small rocks) for the purpose of soil strengthening, retention of surface run-off
and maintenance of humidity could be considered as additional measures.
It is well known that oriental hornbeam make branches from the very bottom and the
branches have abundant leaves. It will reduce the process of soil washing-off, facilitate
accumulation of humidity and humus. It will also be a kind of “nurse” species for oak.
It’s better to carry out seeding in the fall. During the winter period seeds will be places
in the existing small cracks, which will accumulate humidity and good conditions will be
created for germination, sprouting and growth.
The periods of ripeness of seeds of the listed wood species are as follows according to
the months:
Oriental hornbeam – VII – IX;
Smoke-tree – VII;
Nettle tree – IX – X;
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Wild pistachio – IX;
Sumach – IX – X;
Willow- leaf pear – VIII – IX.
Seeding shall be carried out by spreading. For the purpose of convenience and more or
less even distribution on the territory, seeds shall be mixed with sand of 10-fold volume and
this mixture shall be spread manually.

5.2.7. PRUNING AND THINNING
Pruning measures are not planned in 2012- 2013. Based on needs, these activities can be
performed in subsequent periods.

5.2.8. FENCING
The test site consists of two parts and will be fenced separately. The total length of
fence will be 6336 m.

5.2.9. NATURAL REGENERATION ASSISTING MEASURES OTHER
THAN FENCING (E.G. SCARIFICATION, ETC.)
Fencing shall be considered as the measure for facilitation of natural regeneration on the
test site; it will prevent pasturing of cattle on this site, which will facilitate self-regeneration
of natural young growth of wood species (trees and shrubs).

5.2.10. WATERING
Taking into account complex soil conditions and low amount of precipitations, watering
will be necessary in the case of long drought during the summer of 2013, once or twice.

5.2.11. DEADWOOD REMOVAL
The territory should be cleaned from dead and dying, dry and drying trees and shrubs.
Their volume is insignificant.

5.2.12. OTHER MEASURES
Hay-harvesting shall be completely prohibited on the occupied territories, because it
will cause destruction of naturally regenerated wood species. As it was already mentioned,
natural regeneration with wood species proceeds quite successfully here and if we facilitate it
(protection against cattle, maintenance – if required), desired results shall be expected from it.
In the period following the planned activities maintenance of saplings shall be carried
out until mixed deciduous stands with oak prevalence are formed on the whole territory. In
the course of successful development of plantations, the stands of artificial pine stands shall
be thinned, artificial canopy openings shall be widened, crops shall be produced there are
natural regeneration shall be facilitated. The optimal period for the formation of totally
deciduous stands on test sites can be 20 years.
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5.3. QUANTIFICATION AND COST CALCULATION FOR
TRANSFORMATION MEASURES
5.3.1. QUANTIFICATION OF PLANTING/ SEEDING MATERIALS
AND ESTIMATE COST CALCULATION (SITES 1 AND 2 – KHASHURI
AND TSAVKISI TEST SITES)
For implementation of planting and planting in gaps on Khashuri test site a total of
65 800 saplings are required, including Georgian oak – 39 500, other deciduous species (ash,
maple, wild pear, wild apple) – 26 300 saplings. Seeding is not planned on this site.
For implementation of planting and planting in gaps on Tsavkisi test site a total of
103 700 saplings are required, including Georgian oak – 62 200, other deciduous species (ash,
maple, wild pear, wild apple, nettle tree, smoke-tree, wild pistachio, willow- leaf pear,
sumach) – 41 500 saplings.
Sowing of the seeds of wood species will be carried out on about 10% of woodless
areas, which makes 3 ha. For this measure a total of 10 kg seeds will be sufficient, including,
according to wood species:
oriental hornbeam – 2 kg;
smoke-tree – 1 kg;
nettle tree – 5 kg;
wild pistachio – 1 kg;
sumach – 1 kg.

5.3.2. QUANTIFICATION OF OTHER REQUIRED MATERIALS
(IF REQUIRED FOR MECHANIZATION WORKS) AND COST
CALCULATION (SITES 1 AND 2 – KHASHURI AND TSAVKISI TEST
SITES)
5.3.3. WORK/ TIME SCHEDULE FOR IMPLEMENTING OF
TRANSFORMATION WORKS (SITES 1 AND 2 – KHASHURI AND
TSAVKISI TEST SITES)
In 2012, in the late fall, planting of saplings should be implemented partially and
seeding – in full.
In 2013, in the early spring, planting of the remainder part of saplings should be
implemented as well as maintenance of crops – in July and August.
Planting should be implemented in limited time frame (shall not last for more than one
month), as well as weeding – it should not last for more than two weeks.
In the period following 2013 the measures should be implemented as required, with
observance of the above mentioned rules.
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CHAP TER 6. POST- TRANSFORMATION MEASURES FOR
THE PERIODS OF 2012 – 2012 AND 2014 – 2018
6.1. POST-TRANSFORMATION WORKS FOR SITE # 1 – KHASHURI
TEST SITE (MEASURES FOR THE PERIODS OF 2012 – 2012 AND
2014 – 2018 TO BE SEPARATED)

1

2

3
4
Khashuri test site

Cost of
works,
GEL

Number of
required
man/days

Daily norm of
works

Volume of
works

Unit of
measurement

Description of
measures

In 2012 – 2013 the following measures will be implemented: fencing of territory,
planting and planting in gaps of saplings, weeding around saplings and removal of grass three
times. Saplings should be planted in the late fall of 2012 and early spring of 2013.
The following measures will be implemented in 2014-2018: replenish of dead crops
(about 10% of total quantity), weeding around saplings and removal of grass two times per
year, total 8 times during 4 years and maintaining cuts.

Note

man/da
y

Tota
l

6

7

5

8

a) 2012 - 2013
1.Planting
saplings

of

2.Seeding

unit

65 800

80

822

-

-

-

-

-

-

3.
Maintenance
(weeding)

unit

197 400

500

395

-

-

4. Maintenance cuts

-

-

-

-

-

-

Total

shall be
implemented 3
times

1 217
b) 2014 – 2018

1.Planting
saplings
(replenishments)

of

2. Seeding
3.
Maintenance
(weeding)
4. Maintenance cuts

unit

6 600

80

83

-

-

-

-

unit
Cub.
m

526 400

500

1 053

350

3

117

10% of total
volume

-

shall be
implemented 8
times
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Total

1253

6.1.1. CONTROLLING UNWANTED VEGETATION (CLEANING OF
PLANTATIONS FROM GRASSES AND WEEDS)
Cleaning of plantations from grasses and weeds shall be carried out during
maintaining of saplings (weeding).

6.1.2. PEST CONTROL MEASURES
For the purpose of planning of pest control measures, the status of forests and
plantations shall be studied periodically and the relevant measures shall be taken is required.

6.1.3. OTHER MEASURES (SOIL CULTIVATION,
FERTILIZERS, MANURING, HERBICIDES, ETC.)

APPLYING

No other measures are planned on test site. The need of implementation of specific
measures shall be determined on the basis of the results of monitoring, performed
periodically (specially). As the territory belongs to high fire risk, special attention shall be
paid to observance of prevention rules.

6.2. POST-TRANSFORMATION WORKS FOR SITE # 2 – TSAVKISI
TEST SITE (MEASURES FOR THE PERIODS OF 2012 – 2012 AND
2014 – 2018 TO BE SEPARATED)
The following measures will be implemented in 2012 – 2013: fencing of territory,
planting and planting in gaps of saplings, sowing of seeds, weeding around saplings and
removal of grasses three times.
The following measures will be implemented in 2014 – 2018: replenishment of dead
crops (about 10% of total volume), weeding around saplings and removal of grasses twice a
year, total 8 times in 8 years and maintenance cuts.
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1

2

3
4
Tsavkisi test site

5

Cost of
works,
GEL

Number of
required
man/days

Daily norm of
works

Volume of
works

Unit of
measurement

Description of
measures

COST CALCULATION FOR PLANTING AND MAINTAINING OF
WOOD CROPS

Man/d
ay

Tot
al

6

7

-

-

Note

8

a) 2012 – 2013
1.Planting
saplings

of

2.Seeding
3. Maintenanc
e (weeding)
4.
Maintenance
cuts

unit

103 700

80

1296

m2

30 000

1500

20

unit

311 100

500

622

-

-

-

-

-

-

-

-

Total

shall be
implemented 3
times
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b) 2014-2018

1.Planting of
saplings
(replenishment
s)
2. Seeding
3.
Maintenance
(weeding)
4.
Maintenance
cuts
Total

unit

10 400

80

130

-

-

-

-

unit

829 600

500

1 659

cub.m

100

3

33

10% of total
volume
-

-

shall be
implemented 8
times

1 822
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6.2.1. CONTROLLING UNWANTED VEGETATION (CLEANING OF
PLANTATIONS FROM GRASSES AND WEEDS)
Cleaning of plants from grass and weeds will be carried out in the process of
maintaining (weeding) of saplings.

6.2.2. PEST CONTROL MEASURES
For the purpose of planning of pest control measures, the status of forests and plantations
shall be studied periodically and the relevant measures shall be taken is required.

6.2.3. OTHER MEASURES (SOIL CULTIVATION,
FERTILIZERS, MANURING, HERBICIDES, ETC.)

APPLYING

No other measures are planned on test site. The need of implementation of specific measures
shall be determined on the basis of the results of monitoring, performed periodically
(specially). As the territory belongs to high fire risk, special attention should be paid to
observance of prevention rules.

6.3. QUANTIFICATION AND COST CALCULATION FOR POSTTRANSFORMATION MEASURES ((MEASURES FOR THE PERIODS
OF 2012 – 2012 AND 2014 – 2018 TO BE SEPARATED)
6.3.1. QUANTIFICATION OF MATERIALS AND WORKS NEEDED
AND COST CALCULATION (SITES 1 AND 2 – KHASHURI AND
TSAVKISI TEST SITES)
In 2012, in the late fall, planting of saplings will be implemented partially and seeding – in
full.
In 2013, in the early spring, planting of the remainder part of saplings will be implemented as
well as maintenance of crops – in July and August.
Planting should be implemented in a limited time frame (should not last for more than one
month), as well as weeding – it should not last for more than two weeks.
In the period following 2013 the measures should be implemented as required, with
observance of the above mentioned rules.
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CHAP TER 7. SUMMARY FOR ALL SILVICULTURAL
MEASURES

4

5

Cost
of
works.
GEL

Volume of
works
3

Number of
required
man/ days

2

Daily norm
of works

1

Unit of
measurement

Description
of works

7.1. SUMMARY FOR TRANSFORMATION AND POSTTRANSFORMATION WORKS AND COST CALCULATION FOR 20122013

man/
days
6

Tota
l
7

_

_

Note

8

Khashuri test site 2012 – 2013
1.Planting
saplings
2.Seeding

of

3.Maintenance
(weeding)
4.Maintaining cuts
Total

Unit
Mm2

65 800
_

80
_

822
_

Unit

197
400

500

395

_

_

_

_

_

_

_

_

Shall be
implemented 3
times

1217

Tsavkisi test site 2012 – 2013
1.Planting
of
saplings
(replenishment)
2.Seeding
3.Maintenance
(weeding)
4. Maintenance cuts

Unit
2

Mm

Unit
cub.m

103 700

80

1296

30 000

1500

20

311 000
_

500
_

Total

622
_

10% of total q-ty
_

_
Shall be
implemented 3
times

_

_

1 938

Total on both sites
1.Planting
of
saplings
(replenishment)
2.Seeding
3.Maintenance
(weeding)
4. Maintenance cuts
Sum

Unit

169500

80

2118

Mm2

30000

1500

20

Unit

508400

500

1017

_

_

_

cub.m

3155
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Unit of
measurement

Volume of
works

Daily norm of
works

Number of
required man/
days

1

2

3

4

5

Cost of
works,
GEL

Description of
measures

7.2. SUMMARY FOR POST- TRANSFORMATION WORKS AND COST
CALCULATION FOR 2014-2018

Man/
days

Total

6

7

Note

8

Khashuri test site 2014-2018
1.Planting
of
saplings
(replenishment)

Unit

6 600

80

83

_

_

_

_

3.Maintenance
(weeding)

Unit

526
400

500

1 053

4.Maintaining cuts

cub.
m

350

3

117

2.Seeding

10% of total q-ty

_

_
Shall be
implemented 8
times

1253

Total

Tsavkisi test site 2014-2018
1.Planting
of
saplings
(replenishment)
2.Seeding
3.Maintenance
(weeding)
4.
Maintenance
cuts
Total
1.Planting
of
saplings
(replenishment)
2.Seeding
3.Maintenance
(weeding)
4.Maintenance cuts
Sum

Unit

10 400

80

130

_

_

_

_

Unit

829
600

500

1 659

cub.
m

100

3

33

10% of total q-ty

_

_
Shall be
implemented 8
times

1822
Total on both sites

Unit

17 000

80

213

135600
0

500

2712

450

3

150

_
Unit

cub.
m

3075
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List of the Used Statutory and Methodological
Documents
1.

V. Gulisashvili Mountain Forestry Institute – Republican Scheme of Plantation of
Forest Crops, Tbilisi, 1986.

2.

The Rule of Forest Maintenance and Regeneration, approved by Resolution #241
dated August 13, 2010.
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Name of wood species
Georgian

Latin

Shrub

Liana

Natural

Artificial

Local

Origin

Wood

#

Life form

Regeneration

ANNEX 1. THE LIST OF WOOD SPECIES EXISTING ON KHASHURI TEST SITE

2

3

6

7

8

9

10

11

12

1

1.

Black p ine

Pinus nigra

+

_

_

_

+

_

+

2.

Caucasian pine

Pinus hamata, Kochinana

+

_

_

_

+

+

+

3.

Oriental spruce

Picea orientalis

+

_

_

+

_

+

+

4.

Georgian oak

Quercus iberica

+

_

_

+

+

+

5.

Field maple

Acer campestre

+

_

_

+

_
_

+

+

+

+

6.

Ash-tree

Fraxinus lexcelsior

+

_

_

+

_

7.

Hornbeam

Carp inus caucasica

+

_

_

+

_

+

+

8.

Elm

Ulmus carp inifo lia

+

_

_

+

_

+

+

9.

Lime-tree

Tilia caucasica

+

_

_

+

_

+

+

10.

Wild pear

pirus caucasica

+

_

_

+

_

+

+

11.

Wild apple

Malus orientalis

+

_

_

+

_

+

+

12.

Wild cherry

Carasus avium

+

_

_

+

_

+

+

13.

Wild plu m

prunus divaricata

+

_

_

+

_

+

+

14.

Oriental hornbeam

Carp inus orientalis

_

+

_

+

_

+

+

15.

Jerusalem thorn

Paliurus spina

_

+

_

+

_

+

+

16.

Black hawthorn

Crataegus pentagyna

_

+

_

+

_

+

+

17.

Red hawthorn

Crataegus microphylla

_

+

_

+

_

+

+

18.

Medlar

Mespilus germanica

_

+

_

+

_

+

+

19.

Blackthorn

prunus spinosa

_

+

_

+

_

+

+

20.

Buckthorn

Rhamnus pallasii

_

+

_

+

_

+

+

+

_

+

_

+

+

21.

Meadow sweet

Spiraea hypercifolia

_

22.

Honeysuckle

Lonicera iberica

_

+

_

+

_

+

+

23.

Goat’s leaf

Lonicera carpin ifo liu m

_

_

+

+

_

+

+

24.

Caucasian honeyberry

Lonicera caucasica

_

+

_

+

_

+

+

25.

Dog-rose

Rosa canina

_

+

_

+

_

+

+

26.

Blackberry

Rubus sp.

_

+

_

+

_

+

+

27.

Hag-weed

Chamaecytisus caucasicus

_

+

_

+

_

+

+

28.

Gaiter-tree

Swida australis

_

+

_

+

_

+

+
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ANNEX 2. KHASHURI TEST SITE ON THE LAYOUT OF KHASHURI FOREST STANDS OF KHASHURI FORESTY
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ANNEX 3. DIVISION OF KHASHURI TEST SITE INTO FOREST UNITS IN ORTHOPHOTO

Legend
No of forestry unit
1.1.1 No of forestry unit
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ANNEX 4. DIVISION OF KHASHURI TEST SITE INTO FOREST UNITS

Legend
Legend
Forestry
Forestryunits
units
High-density
High-densitynatural
naturaldeciduous
deciduousstands
stands
Medium
Mediumand
andlow-density
low-densitynatural
naturaldeciduous
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High-density
High-densityartificial
artificialpine
pinestands
stands
Medium
Mediumand
andlow-density
low-densityartificial
artificialpine
pinestands
stands
Woodless
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forestryunit
unit

Scale: 1 : 6000

47

ANNEX 5. VERTICAL ZONING SCHEME OF ZEMO AND SHUA KARTLI FOREST VEGETATION DISTRICT

Alpine zone

Zone of sub-alpine thin forests

Spruce and fir forest zone

Beech fo rest zone

Georgian oak forest zone

Altitude, m above sea level
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ANNEX 6. DIVISION OF KHASHURI TEST SITE ACCORDING TO SILVICULTURAL MEASURES

Legend
Silvisultural measures

Planting-in gaps, weeding
Planting, weeding

Scale: 1 : 6000
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ANNEX 7. SCHEMATIC DIAGRAM OF DISLOCATION OF ROWS AND WOOD SPECIES ON KHASHURI TEST SITE

Distance between rows – 2 m, distance between saplings in the row – 1,5 m

Oak
Ash-tree
M aple
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Name of wood species
Georgian

Latin

Shrub

Liana

Natural

Artificial

Local

Origin

Tree

#

Life form

Regeneration

ANNEX 8. THE LIST OF WOOD SPECIES EXISTING ON TSAVKISI TEST SITE

2

3

6

7

8

9

10

11

12

1

1.

Black p ine

Pinus nigra

+

_

_

_

+

_

_

2.

Caucasian pine

Pinus hamata, Kochinana

+

_

_

_

+

+

+

3.

Georgian oak

Quercus iberica

+

_

_

+

+

+

4.

Field maple

Acer campestre

+

_

_

+

+
+

+

+

_

_

+

+

+

+

5.

Ash-tree

Fraxinus lexcelsior

+

6.

Hornbeam

Carp inus caucasica

+

_

_

+

_

+

+

7.

Elm

Ulmus carp inifo lia

+

_

_

+

_

+

+

8.

Lime-tree

Tilia caucasica

+

_

_

+

_

+

+

9.

Wild pear

pirus caucasica

+

_

_

+

_

+

+

10.

Wild apple

Malus orientalis

+

_

_

+

_

+

+

11.

Wild cherry

Carasus avium

+

_

_

+

_

+

+

_

_

+

_

+

+

12.

Wild plu m

prunus divaricata

+

13.

Goat willow

Salix caprea

+

_

_

+

_

+

+

14.

Caucasian nettle tree

Celtis caucasica

+

_

_

+

_

+

+

15.

Oriental hornbeam

Carp inus orientalis

_

+

_

+

+

+

16.

Willowleaf pear

Pirus salicifo lia

_

+

_

+

_
_

+

+

17.

Almond

Amygdalus campestre

+

_

_

_

+

_

_

_

_

_

+

_

_

18.

Wild apricot

Armen iaca vulgaris

+

19.

Go lden-chain

Laburnu m anagiro ides

_

+

_

_

+

_

+

20.

Soap tree

Coelreuteria panicu lata

+

_

_

_

+

_

_

21.

Smoke-t ree

Cotinus coggygria

_

+

_

+

_

+

+

22.

Jerusalem thorn

Paliurus spina

_

+

_

+

_

+

+

23.

Black hawthorn

Crataegus pentagyna

_

+

_

+

_

+

+

+

_

+

_

+

+

24.

Red hawthorn

Crataegus microphylla

_

25.

Medlar

Mespilus germanica

_

+

_

+

_

+

+

26.

Blackthorn

prunus spinosa

_

+

_

+

_

+

+

27.

Buckthorn

Rhamnus pallasii

_

+

_

+

_

+

+

28.

Meadow sweet

Spiraea hypercifolia

_

+

_

+

_

+

+

29.

Honey suckle

Lonicera iberica

_

+

_

+

_

+

+

_

+

+

_

+

+

30.

Goat’s leaf

Lonicera carpin ifo liu m

_

31.

Honeyberry

Lonicera caucasica

_

+

_

+

_

+

+

32.

Dog-rose

Rosa canina

_

+

_

+

_

+

+

33.

Barberry

Berberis vulgaris

_

+

_

+

_

+

+

34.

Blackberry

Rubus sp.

_

+

_

+

_

+

+

35.

Hag-weed

Chamaecytisus caucasicus

_

+

_

+

_

+

+

+

_

+

_

+

+

36.

Scarlet firethorn

Piracantha caccinea

_

37.

Cornel

Cornus mas

_

+

_

+

_

+

+

38.

Gaiter-tree

Swida australis

_

+

_

+

_

+

+

39.

Wahoo

Euonymus verrucosa

_

+

_

+

_

+

+
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ANNEX 9. TSAVKISI TEST SITE ON THE LAYOUT OF TSAVKISI FOREST STANDS OF TBILISI FORESTRY
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ANNEX 10. DIVISION OF TSAVKISI TEST SITE INTO FORESTRY UNITS IN ORTHOPHOTO

Legend
No of forestry unit
1.1.1 No of forestry unit

53

ANNEX 11. DIVISION OF TSAVKISI TEST SITE INTO FORESTRY UNITS

Legend
Forestry units
High-density natural deciduous stands
M edium and low-density natural deciduous stands
M edium and low-density artificial deciduous stands
High-density artificial pine stands
M edium and low-density artificial pine stands
Woodless territories
Number of forestry unit

Scale 1 : 7 500
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ANNEX 12. SCHEME OF VERTICAL ZONING OF CENTRAL AND EAST CAUCASIAN FOREST VEGETATION

Alpine zone

Zone of sub-alpine thin forests

Zone of eastern oak forests

Beech forest zone

Georgian oak forest zone

“Light” forest zone

Desert and semi-desert zone

Altitude, m above sea level
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ANNEX 13. DIVISION OF TSAVKISI TEST SITE ACCORDING TO SILVICULTURAL MEASURES

Legend
Silvicu ltural measures
Planting-in gaps, weeding
Planting, weeding

Scale 1 : 7 500
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ANNEX 14. SCHEMATIC DIAGRAM OF DISLOCATION OF ROWS AND WOOD SPECIES ON TSAVKISI TEST SITE

Distance between rows – 2 m, distance between saplings – 1,5 m

Oak
Ash-tree
Maple
Smoke-t ree, nettle-tree, sumach, wild p istachio
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ANNEX 15. BOTANICAL CHARACTERISTIC OF THE TEST SITE

KHASHURI SITE
Pine forest tract subject to reconstruction, with the area about 80 ha is located near
Khashuri, on the ridge included in the system of Likhi Ridge, on the slope of south exposition with
angle of 6-100 , in the range of 750 – 850 m above sea level.
General geo-botanical characteristics of the forest are as follows:
Soil – forest brown, medium depth, skeletal, dryish. Black pine dominates in the forest
composition with mixture of Caucasian (Sosnovsky) pine in few quantities. Forest density is
uneven, varies in the range of 0.3 – 0.7 (average 0.4 – 0.6). Average canopy density is 0.5 –
0.7. Age – 45 – 50 years. Undergrowth is not developed, dog-rose, red hawthorn, Caucasian
blackberry are encountered singly. The composition of grass is grain – mixed grasses, leading
species are slender false bromegrass, wood bluegrass, cockfoot, wild chervil, fleawort, lion’s-tooth,
forest violet, white clover, Voronov’s primula, etc. Natural regeneration of pine stands practically
doesn’t occur under the forest cover. Locally, mainly in thinned forest sections and forest edges,
shrubby young growth of Georgian oak, with height of 10-30 cm (rarely – 2 – 3 m) is noticed.
Young growth of pine is also encountered locally, in well- lighted districts.
There are small (diameter 10 – 15 m) and medium (diameter 15 30 m) canopy openings and
thinned (density 0 -.2 – 0.3) districts.
The forest performs recreational function (mainly for Khashuri city population). It is
systematically grazed (be cattle).
The pine forest, according to geo-botanical zoning of vegetation cover of Georgia, is located
in oak tree sub- zone of forest zone. Basic oak forest (Georgian oak), strongly transformed under
anthropogenic impact (sprout-based, low productivity), still survived locally on adjacent territories.
In the process of gradual reconstruction of the present pine forest with deciduous forest,
local climatic-soil conditions and the basic forest composition existing in the past shall be primarily
taken in the account. Consequently, we consider it appropriate to focus on restoration of Georgian
oak forest (Quercus iberica), which is naturally formed and well adapted to local conditions.
Planting of Georgian oak stands (with 2-year planting; locally planting of oak stands by
sowing acorn according to the method of hole-group sowing can be used) is possible in small and
medium size canopy openings in pine forests, thin (with density 0.1 – 0.2) pine stand districts and
forest edges, where the lighting regime is favorable for the development of oak young growth (up to
certain age – 4 – 5 years).
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In the process of planting of oak stands the use of ash-tree (Fraxinus excelsior) and field
maple (Acer campestre) as mixed (characteristic, accompanying) species is expedient.

Anticipated risks and the Measures for their Prevention
1. Grazing by all types of cattle is absolutely excluded in pine forest tract subject to reconstruction.
Special roads and paths will be used for recreational purposes.
2. Periodically, mainly in the summer and early fall, excessive drying of soil is anticipated, which
includes the risk of damage of saplings (death of some saplings isn’t even excluded). Thus,
watering of lands shall be taken into consideration – according to need.
3. In the period of active growth of grasses (may – June) the risk of their invasion in plantations is
quite high. In this regard, performance of the relevant maintaining activities will be required in
plantations (weeding- loosening of soil in the holes of trees, cleaning from grasses).
4. The probability of fire in pine forest tract is quite high, especially in dry period of the year
(summer, fall), which seriously damages newly planted trees. Thus, efficient fire monitoring, fire
signs, etc. shall be provided for).
5. On the 3-4th year from planting the need of additional lighting (light) will emerge for the purpose
of normal growth of oak and accompanying species. In this regard, starting from this period, canopy
openings (artificial canopy openings) in pine stands shall be gradually widened based on methods,
generally applied in forestry.

TSAVKISI SITE
Pine forest tract subject to reconstruction, about 75 ha, is located in Tbilisi outskirts, near the
village Tsavkisi, on the south slope of Mamadaviti ridge – east end of Trialeti Ridge, in the range of
925 – 1130 m above sea level. General exposition of the slope – south, angle varies from 150 to 250 .
General geo-botanical –silvicultural characteristics of the forest are as follows:
Soil – medium and little depth (from 15 to 40 cm), dry, rocky-sliderock (scree) ecotopes.
Black pine prevails in the forest composition. In small quantities (mainly on the forest edges) ashtree, wild apple is mixed. Forest density varies in the range of 0.3 – 0.8. Average canopy density –
0.5 – 0.8. Age – 35 – 40 years. Undergrowth is not developed, oriental hornbeam, red hawthorn,
dog-rose, Caucasian blackberry occur singly and in groups on the edges of forest stands. Grass
cover is of steppe grass type, leading species are steppe fescue, feather grass, timothy, bloodwort,
coronilla, etc.
The forest performs recreational function (for Tbilisi and Tsavkisi population, tourists). It is
systematically grazed (by cattle).
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Pine forest is located in Georgian oak forest sub-zone of forest zone. On the territories
adjacent to pine forest steppe vegetation is developed, mainly with feather grass and fescue. On the
north exposition slopes small plots of modified variants of basic forest – sprout-originated Georgian
oak stands occur.
On the mentioned territory (east end on Trialeti Ridge) the climate is dry, steppe-type – hot and
droughty (average annual precipitation make 500 mm). Basic oak forest, which was prevailing in
the natural landscape during the last 2-3 centuries, was gradually replaced by dry steppe and
xerophilous shrub (oriental hornbeam, meadow-sweet, Jerusalem thorn shrubs) vegetation.
There are many small, medium and large canopy openings in artificially planted pine forest.
Artificial plantation of Georgian oak (Quercus iberica) forest (dominant – Georgian oak, mixed
species – ash-tree, field maple, willow- leaf pears) is appropriate in these canopy openings, as well
as thinned forest districts, forest edges and territories adjacent to forest, medium and small depth
soils.
On the territory subject to afforestation, locally, there are some steep-sloped (300 and over)
dry rocky ecopotes, where, in my opinion, plantation of thin forest (about 150-200 grown-up trees
per 1 ha) of resistant species – nettle tree (Celtis caucasica) is appropriate with planting, in-between
the crowns, highly decorative drought-resistant shrubs – smoke-tree (Cotinus coggygria) and
sumach (Rhus coriaria).

Anticipated risks and the Measures for their Prevention
1.

Damage by cattle (proper protection of plantations is required).

2.

Periodically, in droughty summer period the risk of damage of saplings is high. Thus,

periodic watering of saplings shall be taken into consideration, especially during 3-5 years from
planting.
3.

In the period of active growth of steppe vegetation – in the spring and first half of summer - the

risk of invasion of steppe grasses in tree plantations is quite high. In this regard, performance of the
relevant maintaining activities will be required in plantations (loosening of soil in the holes of trees,
cleaning from grasses).
4.

Due to close proximity with village and great recreational loading, the risk of fire in pine

stands and adjacent steppe vegetation is quite high all year round. Thus, efficient fire- prevention
measures shall be taken (removal of grass mass accumulated in pine forest tract, fire monitoring,
warning fire signs).

Revaz Kvachakidze
Doctor of Biology, Professor
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ANNEX 16. DESCRIPTION OF SOILS OF TES SITES
Khashuri Site
For the purpose of study of soils field works were performed on the territory adjacent to
Khashuri.
To sections were made for study of soil in the forest as well as open area. Morphological
description of soil was carried out in accordance with Methodological Guidelines developed by S.
Zonn and T. Urushadze (1974). Mechanical composition of soil was determined in laboratory (by
pipette method), as well as some chemical parameters; soil solution reaction (pH) – by electric
potentiometer.
The studied territory represented the sub-type of brown leached soils.
Morphological description of sections is provided for soil characterization:
Section #3. Woody area.
0 – 5 m – brown-greyish colour, grainy- granular structure, moist, dense alumina, thin
grass roots, doesn’t hiss under the impact of 10% HCl.
5 – 20 cm - brown-greyish colour, grainy- granular structure, alumina, moist - denser,
single thick grass roots, single tree roots, doesn’t hiss under the impact of 10% HCl.
20- 30 - < cm - brown- greyish colour, grainy structure, dense alumina, moist, tree roots,
doesn’t hiss under the impact of 10% HCl.
Section #4. Woodless area.
0 – 5 m – brown-greyish colour, grainy- granular structure, moist, dense alumina, thin
grass roots, doesn’t hiss under the impact of 10% HCl.
5 – 20 cm - brown- greyish colour, grainy- granular structure alumina, moist, denser, single
thick grass roots, single tree roots, doesn’t hiss under the impact of 10% HCl.
20- 30 - < cm - brown- greyish colour, grainy structure, dense alumina, moist, tree roots,
doesn’t hiss under the impact of 10% HCl.
Basic morphological signs of soils are: - brown- greyish colour; grainy- granular
structure; alumina; mechanical composition; very dense; carbonate- free.
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Some Physical- chemical parameters of studied soils
Humus

N

%

%

_

4.4

6.8

_

20-30

6.7

4.

0-5

Woodless,
Khashuri

Section

Horizon, depth

#

(cm)

рН

3.

0-5

6.7

Woody,

5-20

Khashuri

CaCOз%

Mechanical fractions %
<0.001

<0.01

0.22

34.42

57.56

2.8

0.14

36.64

59.34

_

0.7

0.03

35.72

58.12

6.6

_

3.2

0.16

34.88

59.08

5-20

6.7

_

1.1

0.06

35.94

62.24

20-30

6.7

_

0.5

0.02

34.40

61.48

According to mechanical composition it belongs to heavy alumina. Content of sediment
fraction varies in the range of 57.56 – 62.24%. Besides, Accumulation of sediment fraction and
physical clay fraction is noticed in the middle of the profile.
The studies soil trends to neutral, p = 6.6 – 6.8. Humus content in upper humus-bearing
horizon is 4.4 – 320.22 %, decreases with the depth and equals to 0.7 – 0.5 % in lower horizon.
General nitrogen content is correspondingly 0.22 – 0.16 % and 0.03 – 0.02 %.
Thus, the studied soils belong to brown leached soil sub-type, with brown- greyish colour,
low humus content, decreasing with the depth, grainy- granular structure; according to mechanical
composition they belong to heavy alumina, the reaction of soils trends to neutral.
Based on the results of study of soil (granular structure and chemical composition)
conditions of the territory it could be concluded that the mentioned territory is suitable for planting
in the case of correctly selected plant species and observance of proper agri-technical conditions.

Tsavkisi site
Medium and small depth, rocky- pebbled soils are represented here. The studied soils are
developed on clay- shale.
2 sections were made for the purpose of study of soils in pine plantation as well as in
woodless area. Morphological description of soil profile was carried out in accordance with
Methodological Guidelines developed by S. Zonn and T. Urushadze (1974). Mechanical
composition of soil was determined in laboratory (by pipette method), as well as some chemical
parameters; soil solution reaction (pH) – by electric potentiometer, humus content - according to
Turin, general nitrogen.
The studied territory is represented by brown soil.
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Morphological description of sections is provided for soil characterization:
Section #3. Pine plantations.
0 – 5 m – brown, light alumina of fine grainy structure, moist, a lot of thin grass roots,
small-size rock debris, doesn’t hiss under the impact of 10% HCl.
5 - 20 m – light brown, light alumina of fine grainy structure, moist, a lot of thin grass roots,
small-size rock debris, doesn’t hiss under the impact of 10% HCl.
20 - 30 m – light straw-colour - brown, light alumina of fine grainy structure, moist, thin
grass roots, a lot of large rock debris, doesn’t hiss under the impact of 10% HCl.
30 cm - < _ rock, slates.
Section #2. Woodless area.
0 – 5 m – light brown, light alumina of fine grainy structure, moist, a lot of thin grass
roots, small-size rock debris, doesn’t hiss under the impact of 10% HCl.
5 - 20 m – lighter brown- straw colour, light alumina of fine grainy structure, moist, thin
grass roots, small-size rock debris, doesn’t hiss under the impact of 10% HCl.
20 - 30 m – light straw-colour - brown, light alumina of fine grainy structure, moist, thin
grass roots, a lot of large slate debris, doesn’t hiss under the impact of 10% HCl.
30 cm - < _ rock, slates.

Some Physical- chemical parameters of studied soils
CaCOз Humus

Section Horizon, depth
#

1.

2.

(cm)

рН

%

%

0-5

6.2

_

3.2

5-20

6.2

_

20-30

6.0

0-5

N%

Mechanical fractions %
<0.001

<0.01

0.16

6.54

25.64

2.3

0.14

8.12

29.26

_

0.8

0.06

6.98

27.44

6.4

_

3.4

0.17

10.08

27.36

5-20

6.5

_

1.7

0.08

14.74

31.82

20-30

7.0

0.8

0.04

12.32

29.48

Insignifi
cant

The studied soils are characterised by light alumina mechanical composition, light brownstaw colour, fine grainy structure, are carbonate- free, soil surface of open area is covered with
grass.
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As it is seen in the Table, the soils, according to mechanical content, belong to light
alumina. Physical clay content (<0.01 mm) varies in the range of 6.54 - 14.74 %.
The considered soils are not canbonated, some rock fragments in the depth weakly hiss
under the impact of 10% HCl.
Reaction of soil solution (pH) is weak acid, the indicator of which varies in the range of 6.0
– 6.5. The layer at 20 – 30 cm of section #2 is neutral.
While characterizing soil, the content of humus substances and their distribution in soil
profile is very important. The mentioned soils have low humus content, in upper humus horizons it
is in the range of 3.2 - 3.4%, decreases with the depth and equals to 0.8 % in low horizon; general
nitrogen content is 0.04 - 0.17 %.
Thus, the studied soils belong to brown soil type, are characterized by light brown- staw
colour, low humus content, its content decreases with depth, fine grainy structure; according to
mechanical composition they belong to light alumina; soil reaction is weak acid.
Based on the results of study of soil (granular structure and chemical composition)
conditions of the territory it could be concluded that the mentioned territory is suitable for planting
in the case of correctly selected plant species and observance of proper agri-technical conditions.

Research Officer of the Department
of Forest Biodiversity, Planning and Expertise
of Vasil Gulisashvili Forestry Institute,
Academic Doctor

Giuli Tsereteli
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ANNEX 17. PATHOLOGICAL CHARACTERISTIC OF FORESTS OF THE TEST SITE
RISKS ANTICIPATED IN THE PROCESS OF PLANTATION OF DECIDUOUS
SAPLINGS (OAK, ETC.) IN KHASHURI (80 HA) AND TSAVKISI (70 HA)

Sapling farm represents an ecological enterprise where artificial reproduction of wood species
is carried out up to certain age, after which forest crop plantations are developed using the obtained
planting material.
Many varieties of pests and diseases, causing great harm to young trees, are spread in sapling
farms. Some pests feed on root system and if it’s newly sprouted, as a rule, lead to its death. Root
pests are very harmful for saplings too. For this reason, in regard to future plantation of forests,
healthy saplings (stem as well as roots of sapling) shall be selected in sapling farms to make sure
that the saplings are not damaged by either pests or diseases.
Compositions of species of pests on the areas allocated for sapling farming is also very
important. Various pests can be spread here, which will easily move to saplings and damage
them. So silvicultural- pathological research of the allocated site is necessary prior to planting of
saplings. If a great number of soil pests such as wireworms (larvae of the beetle family Elateridae)
which greatly damage stems, roots and leaves of young saplings (in our case), measures against
them shall be taken in advance.
Researches shall be conducted in the area subject to afforestation in regard to residence and
reproduction of rodents (forest mouse, red-backed mouse), feeding on root neck bark (phloem),
after which tree either dries or becomes the victim of stem pests.
Researches shall also be conducted in the outskirts of the areas subject to planting of saplings
in regard to spreading of pests and diseases so that they don’t spread on newly planted saplings.
The area, planted with saplings shall be fenced with wire net so that cattle can’t eat young
saplings; besides, if saplings are only damaged, they become weaker and pests easily settle on
weakened plant.
Saplings, located near forest tracts, easily get damaged; some – by pests residing in forest –
butterfly worms, bugs, etc. For prevention of spreading of pests by movement of saplings,
quarantine measures shall be necessarily observed.
Forest Protection Specialist
Doctor of Biology

Archil Supatashvili

60

ANNEX 18. PHOTOS OF CHARACTERISTIC LANDSCAPES OF TEST SITES
A) KHASHURI TEST SITE

1.

General view of the site

2. Power transmission line on the site

3.

Thin pine stand

4. Spruce young growth in pine forest

5. Pine young growth in pine stand

6. Oak young growth in pine stand
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B) TSAVKISI TEST SITE

1. General view of the site. Artificial pine stand
natural oak and oriental hornbeam stand are seen

3. Astragalus shrubs and on dry, steep slope

5.

Willow-leaf pear and smo ke-tree

2. Smo ke-tree shrub

4. Bloo ming corner shrub

6. Oak young growth in pine stand
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