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Summary

1. The work was performed from April 2019 to November 2019 within stage 4 of project
activity 3.1.6 under contract No. BFDP/GEF/CQS/17/27-38/18 dated October 1, 2018 "Report
on testing of the reforestation technology provided in the Guidelines document by laying
experimental objects in the forestry enterprises of the Republic of Belarus."

2. It was determined that the largest areas of dried out coniferous stands are concentrated
in the forests of Gomel, Mogilev and Brest SPFAs, i.e. in the South and South-East of the
republic, where clear sanitation felling was performed. In 2013-2018 the clear sanitation felling of
dried out coniferous forests in Gomel SPFA was conducted at the area of 44,609.1 ha, including pine
forests — 41,571 ha (Figure A).
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Figure A. Dynamics of clear sanitation felling of dried-out coniferous stands
in the Republic of Belarus in 2013-2018

3. Mass drying out of coniferous plantations is closely related to weather conditions in
Belarus. Increase of the average annual (by 0.5-2.7°C) and average monthly temperatures relative to
the climatic norm is observed in the republic over the past 15 years. A significant decrease in the
hydrothermal factor during the growing season in 2015 and 2016 was revealed. (1.14 and 1.19),
which caused a decrease in the biological resistance of coniferous plantations (Figure B).
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Figure B. Hydrothermal factor of Selyaninov for the Republic of Belarus calculated
for 2004-2018
4. To date, in a number of European forest countries, the main method of reforestation is
the creation of forest plantations. (Table A).



Table A. Reforestation directions in various countries

Country Reforestation direction
Atrtificial Natural
reforestation, forest regeneration

% %
Belarus 55 45
Ukraine 79 21
Russia 22 78
Lithuania 75 25
Poland 85 15
Germany 50 50
Finland 84 16
Czech Republic 76 24
Sweden 82 18

In Ukraine and Lithuania in state forests, the share of natural forest renewal in the total
reforestation is about 21-25%. At the same time, 40% of the area created by forests are partial
forest plantations, where planting and sowing of seeds are combined with natural forest
regeneration. In Poland, out of the total reforestation, more than 85% of the land is allocated for
forest plantations. By sowing and planting in Sweden created 82% of the area of plantations, the
share of natural forest renewal accounts for 18% of the area.

5. Artificial reforestation in the Republic of Belarus is one of the priorities, which
accounts for 55. The types of forest plantations, the species composition of forest-forming plants,
the density of planting cultures, the planting and mixing schemes for tree species are determined
by soil conditions and the category of forest plantation areas with regard to forest growth zoning.
As a rule, mixed spruce-broad-leaved and spruce-pine cultures are created on spruce logging.
Planting of forest plantations in felling areas of dried spruce forests is mainly carried out
manually with 2-year-old seedlings and saplings, as well as planting material with closed root
system. As a rule, mixed spruce-broad-leaved and spruce-pine cultures are created (Photo A).

Photo A. 2-year old spruce cultures created by planting material with a closed root system

In 2018, the main direction of reforestation for felling areas of dried forests in the forest fund
was artificial reforestation, but much attention is paid to natural reforestation and measures to
promote natural reforestation. (Photo B).



Photo B. Felling of dried spruce plantations with preserved spruce undergrowth
(Bykhov forestry, 2019 year)

6. In 2018 the total area of drying pine plantings in Belarus, which required clear sanitary
felling and reforestation measures, amounted to 26.2 thousand hectares. Forest plantations in
developed plots of dried pine forests were created on the area of 17,127 hectares. Currently,
artificial reforestation (creation of forest plantations) is most frequently used as the main method
for reforestation of felled pine forests.

7. In 2018, in Gomel SPFA, reforestation on felling of dried pine plantations was carried
out on an area of about 12 thousand hectares, while artificial reforestation takes up 85% of the
area, 15% is the natural regeneration of forests. In 2019, the share of artificial reforestation
increased and amounted to 91% of the total volume of reforestation. Preference is given to the
creation of mixed forest plantations (Photos C, D). So, the predominant composition of cultures
in FCT A;B; in the Gomel experimental forestry is: 8P2B, 7P3B, 5P5B; in FCT B3C,/—
404P2B, 404M2B, 404A2B; 602S2B.

8. Restoration of pine forests using various methods of natural regeneration of forests can
reduce the cost of reforestation and will provide for the formation of plantings characterized by
higher resistance to negative natural and anthropogenic factors. The promotion of natural
regeneration it is necessary: to preserve separate living trees or groups of such trees, including
hardwood trees, second-tier trees and undergrowth during clear sanitary felling; to protect the
forest elements remaining after logging from damage by fire when logging, burning logging
residues; to mineralize soil to stimulate natural regeneration. If natural regeneration in the whole
area of felling is not possible, it is necessary to apply a combined renewal by planting seedlings
and saplings, or seeding seeds on areas with unsatisfactory natural regeneration.



Photo C. 2-year old mixed cultures of pine (6P4B), created by planting material with a
closed root system (Gomel experimental forestry, 2019 year)

Photo D. 1-year old mixed cultures of small-leaved linden (6L4S), created on the felling
down of dried pine plantations (Bykhov forestry, 2019 year)

9. An analysis of the distribution of plots left for natural renewal by area showed that half
or most of the plots left for natural renewal of pine plantations in 2017 (50%) and 2018 (54.5%)
do not exceed 0.5 hectares (Figure C).

10. Method of promoting natural regrowth of forests by mechanical tillage (mineralization)
and (or) fencing of cutting areas and fellings is designed for the seed year in forest areas where a new
generation of forests of the main tree species can appear within 3 years in a natural way.

Method of promoting the natural regrowth of forests via mechanical tillage can be used on
cutting areas up to 1.0 ha if fruit-bearing forest edges exist (Photo E).
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Figure C. Distribution of areas left for natural forest regeneration

Photo E. Promoting the natural regeneration of forests in the felling of the dried pine
plantations (Luninets forestry, 2019 year)

11. Draft methodological document prepared «Recommendations for Reforestation of the
Felling Areas of Dried Spruce and Pine Forest Planting». Methodological document establishes
requirements for the measures for reforestation of felling areas of dried coniferous plantations on
a zonal-typological basis in the territory of the Republic of Belarus. The provisions of this
Methodological document are advisory and are intended for use by legal entities engaged in
forestry.

12. The developed document includes: the choice of the direction of reforestation of
fellings in various forest growing conditions; natural regeneration of forests; combined renewal
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of forests; artificial reforestation (preparation of the forest plantation area and tillage, methods
and methods of creating forest plantations, types of forest plantations); forest care (Table B).

Table B. Directions of reforestation on felling areas under various forest growing conditions

Forest growing Reforestation direction
conditions type artificial natural combined forest
reforestation forest growth growth
planting sowing

Al + - - -

Ay As, B, Bs + + + +

C5,C3,Dy, D3 + + + +

A4, A5 B4Bs - - + -

C4, D4 - - + -

13. The type of forest plantations is selected taking into account the growing conditions and
forest growing zoning. In FCT AjA; it is recommended to create mixed pine-birch forest plantations
with a birch share of to 5 units, in FCT B, - mixed cultures of pine, spruce and birch.

In FCT Ags it is recommended to create pure pine crops in combination with the natural
regrowth of birch. In the subzones of oak-dark coniferous and hornbeam-oak-dark coniferous
forests, it is recommended to include spruce in the amount of 3 pieces in the mixed cultures (in
FCT B up to 5 pieces).

In felling areas in FCT C,.3 the priority is given to the creation of mixed forest plantations
of spruce (5-7 pieces), larch, pine and broad-leaved species (oak, maple, linden, hornbeam, ash,
elm).

In FCT C,.3 for all subzones it is recommended to create mixed forest plantations of broad-
leaved species, the participation of spruce and larch in the composition is allowed in subzones of
oak-dark coniferous and hornbeam-oak-dark coniferous forests.

In FCT C4 14 preference should be given to mixed cultures of oak, ash, and spruce.

Mixed forest plantations are created on fellings of foci of root sponge in accordance with
the types of forest growing conditions. With a low degree of infestation (degradation) of forest
plantations to the behavior of felling, the share of pine is not more than 7 units, the average - not
more than 5 units, strong - not more than 3 units.

In areas of spruce clearings contaminated by the root sponge, it is recommended to create
mixed deciduous-coniferous forest plantations with a share of ate no more than 3 units.

14. Developed and improved technologies of reforestation of the fellings of dried
coniferous plantations were tested by laying experimental and production objects in the forest
fund of Gomel, Brest, Minsk, Mogilev, Grodno, and Vitebsk SPFA. 25 experimental objects of
silvicultures were laid in three geobotanical subzones of the republic.

15. It was revealed that the promotion of natural regeneration in the areas of shrunken
pine stands after clear cutting, performed by cutting two-layer furrows, has a beneficial effect on
the emergence of seedlings and the development of self-sowing.

A study of the processes of natural regeneration on clearings of drying spruce spruce
forests showed that the nature of reforestation is unsatisfactory. At a number of experimental
sites, there is no renewal of economically valuable breeds at all; there is a change in the breed
composition to soft-leaved breeds. In other cases, the number of undergrowth ate was
insufficient for the formation of forest phytocenosis.

16. Reforestation at the clearings of shrunken coniferous stands is carried out by creating
forest crops using traditional technology, including cultivating the soil in the form of cutting
two-layer furrows, followed by manual planting.
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In order to increase the productivity and biological stability of forests in the republics,
mixed forest cultures of pine, spruce, larch, oak, ash, and linden are created on the clearings of
dried coniferous stands.

The best survival rates (92-96%) are characterized by forest cultures of pine and spruce,
created by planting material with a closed root system.

17. Additional research of the legal requirements was carried out to enhance and test the
technology of reforestation of drying coniferous plantations fellings. The problematic aspects
were identified and proposals for improvement of the existing regulatory framework, methods
and technologies in the field of reforestation of drying coniferous forests fellings under the
conditions of the climate change were developed.

18. The next report will present the results of the organization and conduct of training
seminars with the participation of a wide range of stakeholders with the aim of introducing new
technologies and methods for reforestation of deforestation of coniferous coniferous stands to create
sustainable future forests.

12



Introduction

Republic of Belarus pays great attention to sustainable forest management, forest
utilization and creation of biologically sustainable forests, including taking into account the
conservation of biodiversity, reducing of the impact of global climate change, provision of other
ecosystem services by forests.

Over the recent years, a negative influence of abiotic and biotic factors on forest
plantations has been observed in Belarus. In 2018 the total area of the dying coniferous stands in
Belarus, which required clear sanitary fellings, amounted to 49 thousand hectares.

The efficiency of development of identified areas damaged by pests is ensured in the
country. State forestry institutions of the Ministry of Forestry of the Republic of Belarus carry
out forestry and forest protection activities aimed at elimination of pathological processes in
coniferous plantations, and take preventive measures against their drying out. Due to this, the
area of drying pine plantations as of November 1, 2019, only in the Gomel Region was reduced
by half compared with the same period of 2018, and amounted to 9 thousand ha.

Reforestation activities on fellings of dried conifer plantations should be aimed, first of
all, at the formation of highly productive and biologically sustainable tree stands taking into
account the preservation of the elements of biological and landscape diversity in forests, areas of
natural succession.

The analysis of practices, methods and ways of reforestation of fellings of dried
coniferous plantations in different habitat conditions, existing in Belarus, as well as of the
dynamics of drying of coniferous plantations by geobotanical subzones in the context of the
conditions of their habitat has allowed to develop a Guidelines documents "Guidelines for
reforestation of fellings of dried pine and spruce plantations."

The Guidelines were sent to all enterprises of the Ministry of Forestry of the Republic of
Belarus, all comments and suggestions were taken into account.

Developed and improved technologies of reforestation of the fellings of dried coniferous
plantations were tested by laying experimental and production objects in the forest fund of
Gomel, Brest, Minsk, Mogilev, Grodno, and Vitebsk SPFA. 25 experimental objects of
silvicultures were laid in three geobotanical subzones of the republic.

Experimental and production objects where the enhanced technologies of reforestation of
dried coniferous plantations fellings had been tested, were used as demonstration sites during
training workshops (a report on organization and holding of workshops will be presented during
stage 5).

Additional research of the legal requirements was carried out to enhance and test the
technology of reforestation of drying coniferous plantations fellings. The problematic aspects
were identified and proposals for improvement of the existing regulatory framework, methods
and technologies in the field of reforestation of drying coniferous forests fellings under the
conditions of the climate change were developed.
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1. Directions of reforestation in fellings of dried coniferous plantations in the forest
fund of Belarus

Reforestation in felling areas of dried spruce and pine plantations shall be carried out by
means of natural regeneration of forests, creation of silvicultures (artificial reforestation), and
combined reforestation.

Main directions of reforestation in fellings of dried coniferous plantations depending on
forest growing conditions are presented in Table 1.

Table 1 - Directions of reforestation in felling areas under various forest growing conditions

Type Reforestation direction
of forest artificial natural combined forest
growing reforestation forest regeneration
conditions planting sowing regeneration
A + - - -
Az,A3z, B2,Bs * * * +
C2,C3,D,, Ds + + + T
A4,A5, B4yBS B B + -
Cy4, Dy + - + -

Currently, artificial reforestation (creation of silvicultures) is most frequently used as the
main method for reforestation of dried pine forests fellings.

In 2018 the total amount of reforestation of the fellings of dried pine forests in Gomel
region was about 12 thousand ha. 85% of the plantations area was created by sowing and
planting method, the share of natural regeneration of forest is 15%. However, in 2019 the share
of natural forests regeneration decreased by 1.6 times and was only 9%. (Table 2).

Table 2 - Volumes of reforestation of dried pine plantations felling areas in the forest fund of
Gomel SPFA in 2019 (ha)

Forestries Artificial Natural forest Total Total
reforestation regeneration
planting sowing w/o with
Total assistance| promoting
measures
1 2 3 4 5 6 7 8
Vetka Specialized 120 - 120 - 57 57 177
Forestry
Rogachev 243 54 297 - 37 37 334
Buda-Koshelyevo 231 - 231 - 162 162 393
Experimental
Narovlya specialized 361 52 413 8 - - 421
forestry
Loyev 474 - 474 - - - 474
Khoiniki 461 20 481 - - - 481
Zhitkovichi 233 229 462 - 30 30 492
Oktyabrsky 289 222 511 - - - 511
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Continue of table 2

1 2 3 4 5 6 7 8
Chechersk specialized 300 201 501 - 16 16 517
forestry
Zhlobin 417 - 417 - 106 106 523
Yelsk 242 160 402 - 187 187 589
Vasilevichi 243 - 454 - 165 165 619
Miloshevichi 650 16 666 - - - 666
Rechitsa experimental 476 167 643 - 30 30 673
Svetlogorsk 719 - 719 - - - 719
Komarin 727 - 727 - 1 1 728
Mozyr experimental 558 154 712 - 55 55 767
Kalinkovichi 440 376 816 - 8 8 824
Gomel experimental 493 209 702 - 150 150 852
Lelchitsy 672 210 882 100 - 100 982
Petrikov 834 232 1066 39 - 39 1105
Total 9183 2756 11939 147 1004 1151 13090
% 70.15 21.06 91.21 1.12 7.67 8.79 100.00

It worth noting that of the total artificial reforestation, the average of 77% plantations are
created by the planting, and 23% — by sowing. At the same time in Zhitkovichi, Kalinkovichi,
and Oktyabrsky forestries 43-50% of silvicultures were created by sowing.

In 2018 in Mogilev SPFA the volumes of clear sanitary felling of dried pine and spruce
plantations were approximately the same, their total area was 6668.9 hectares (13% of the total
area of the Ministry of Forestry).

Currently, the largest areas of pine stands drying are observed in the south-west
(Osipovichi experimental, Bobruisk, Glusk forestries) and in the south-east (Kostyukovichi
forestry) of Mogilev region. In 2018, 463.7 hectares and 560.1 hectares of dried pine plantations
were found in Osipovichi experimental and Bobruisk forestries, respectively.

In 2018 the reforestation activities on the fellings of dried coniferous plantations were
carried out in the area of 4069.7 ha, and in spring 2019 — 3844.2 hectares (Table 3).

Table 3 - Volumes of reforestation of dried coniferous plantations felling areas in the forest fund
of Mogilev SPFA in 2019 (ha)

Forestries Artificial Natural forest Total Total
reforestation regeneration
planting sowing w/o with
Total assistance| promoting
measures
1 2 3 4 5 6 7 8

Belynichi 82.0 6.0 88.0 - - - 88.0
Bobruisk 428.0 96.0 524.0 - 11.0 11.0 535.0
Bykhov 275.0 17.0 292.0 - 9.0 9.0 301.0
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Continue of table 3

1 2 3 4 5 6 7 8
Glusk 368.0 88.0 456.0 - 3.0 3.0 459.0
Gorki 228.0 47.0 275.0 - - - 275.0
Klimovichi 89.0 - 89.0 - 13.8 13.8 102.8
Klichev 308.0 33.0 341.0 - 105.0 105.0 446.0
Kostyukovichi 314.0 40.0 344.0 - - - 344.0
Krasnopolye 294.0 22.0 316.0 - 5.0 5.0 321.0
Mogilev 304.7 3.0 307.7 14.0 58.6 72.6 380.3
Osipovichi 241.0 6.9 247.9 - 55.4 55.4 303.3
experimental
Chausy 95.6 13.0 108.6 - - - 108.6
Cherikov 144.6 25.4 170.0 - - - 170.0
Total 3171.9 397.3 | 3569.2 14.0 260.8 274.8 3844.0
% 89.0 11.0 100 0.5 95.0 100 -

93% of the total artificial reforestation area is allocated for silvicultures, 7% - for the
natural regeneration of forests with application of promoting measures.

Large-scale drying of pine and spruce plantations in the forest fund of Minsk SPFA was
observed in 2016-2018. In 2018 the area of dried pine plantations increased by 7 times in
comparison with 2016, and amounted to 5931.7 hectares, of spruce plantations — by 3 times
(2636.3 hectares).

5502.8 hectares of forest plantations (82% of the total reforestation area) were created by
sowing and planting method in the forest fund of Minsk SPFA in 2018, land area under natural
forest regeneration, including with promoting measures, amounted to 1161.7 hectares (18 %).
However, in 2019 the share of the areas designated for the natural reforestation has decreased by
more than two times and amounted to 7% (405.5 ha) (Table 4).

Table 4 - Volumes of reforestation of dried pine plantations felling areas in the forest fund of
Minsk SPFA in 2019 (ha)

Forestries Artificial Natural forest Total Total
reforestation regeneration
planting |sowing w/o with
Total  |assistance | promoting
measures
1 2 3 4 5 6 7 8
Berezino 224.0 11.0 235.0 - - - 235.0
Borisov 191.1 1745 | 365.6 - 9.2 9.2 374.8
experimental
Borovlyany 64.0 - 64.0 - - - 64.0
specialized forestry
Vileyka 35.0 - 35.0 - - - 35.0
experimental
Volozhyn 207.0 - 207.0 - - - 207.0
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Continue of table 4

1 2 3 4 5 6 7 8
Kletsk 168.0 34.0 202.0 - 21.0 21.0 223.0
Kopyl experimental | 239.0 40.0 279.0 - - - 279.0
Krupki 87.0 - 87.0 - - - 87.0
Logoisk 26.0 - 26.0 - 12.0 12.0 38.0
Lyuban 672.0 287.0 | 959.0 - 125.0 125.0 1084.0
Minsk 86.0 - 86.0 - - - 86.0
Molodechno 36.6 - 36.6 - - - 36.6
Pukhovichi 121.2 - 121.2 14.2 4.1 18.3 139.5
Slutsk 437.0 - 437.0 - 18.0 18.0 455.0
Smolevichi 146.0 - 146.0 - 5.0 5.0 151.0
Starobin 773.0 - 773.0 - 77.0 77.0 850.0
Staryye Dorogi| 988.0 413.0 | 1401.0 - 36.0 36.0 1437.0
experimental
Stolbtsy 123.0 - 123.0 - 62.0 62.0 185.0
Uzda 53.0 - 53.0 - 6.0 6.0 59.0
Cherven 416.0 37.0 453.0 - 16.0 16.0 469.0
Total 50929 [ 996.5 | 6089.4 14.2 391.3 405.5 6494.9
% 83 17 100 4 96 100 -

The largest areas of dried conifer plantations fellings where reforestation activities have
been carried out are found in Staryye Dorogi experimental (1437.0 hectares), Lyuban (1084.0
hectares), and Starobin (850.0 ha) forestries.

Thus, reforestation in the felling areas of dried spruce and pine plantations is carried out

by means of natural regeneration of forests, creation of silvicultures (artificial reforestation), and

combined forest regeneration.

Artificial reforestation is one of the priorities, which accounts for 82-93%.
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2. Characteristics of experimental and production objects in the forestry enterprises of
the republic

Developed and improved technologies of reforestation of the dried conifer plantations
fellings were tested by laying of experimental and production objects in the forest fund of
Gomel, Brest, Minsk, Mogilev, Grodno, and Vitebsk SPFA. 25 experimental objects of
silvicultures were laid in three geobotanical subzones of the republic (Annex A). In addition,
temporary test sites were laid at the felling areas of dried spruce and pine plantations in Klichev,
Mogilev, Glusk, and Bykhov forestries (17 PP).

In Gomel region, the tests of enhanced technologies of reforestation in felling areas of
dried pine plantations were carried out by laying experimental and production objects in Gomel
Experimental Forestry (4 objects) and Korenevka Experimental Forest Station of the National
Academy of Sciences of Belarus (1 object):

1. Gomel experimental forestry, Makeyevka experimental forest district, quarter 312,
section 6. Clear sanitary felling of dried pine plantation in 2018, FCT A,, area of experimental
cultures — 0.2 ha; type of silvicultures — mixed cultures of pine; forest plantations composition —
5P5B; spacing for plantings — 2.5 x 0.75 m; planting density — 5300 plants/ha; planting method —
manual, using Kolesov’s planting iron; planting time — spring 2019; planting material — pine
seedlings with closed root system, wild birch; root-taking of silvicultures — 95% (photo 1).

Photo 1. Mixed silvicultures of pine (Pinus sylvéstris)

2. Gomel experimental forestry, Makeyevka experimental forest district, quarter 135,
section 12. Clear sanitary felling of dried pine plantation in 2018, FCT B,, area of experimental
cultures - 0.2 ha; type of silvicultures — mixed cultures of pine; forest plantations composition —
5P5B; spacing for plantings — 2.5 x 0.75 m; planting density — 5300 plants/ha; planting method —
manual, using Kolesov’s planting iron; planting time — spring 2019; planting material — pine
seedlings with closed root system, 1-year old silver birch plants (clonal selected trees); root-
taking of silvicultures — 92%.
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3. Gomel experimental forestry, Makeyevka experimental forest district, quarter 312,
section 17 — clear sanitary felling of dried pine plantation in 2017, FCT B, area of experimental
cultures — 0.6 ha; type of silvicultures — mixed cultures of pine; forest plantations composition —
7P3B; spacing for plantings — 2.5 x 0.75 m; planting density — 5200 plants/ha; planting method —
manual, using Kolesov’s planting iron; planting time — spring 2018; planting material — pine
seedlings, wild birch plants; root-taking of silvicultures — 95% (photo 2).

Photo 2. Mixed silvicultures of Pinus sylvéstris

4. Gomel experimental forestry, Makeyevka experimental forest district, quarter 164,
section 10 — composition of dried plantation — 10P + B + O + M, age — 118 years, forest type —
bracken pine forest, FCT B,.

Clear sanitary felling of dried pine plantation — winter 2018, area — 0.2 ha; promoting
natural forests regeneration by cutting plow furrows — spring 2019. Number of natural
regeneration of pine — 1240 plants/ha, oak — 150 plants/ha, birch — 500 plants/ha (photo 3).
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Photo 3. Felling of dried pine plantation, designated for the natural forest regeneration with
application of promoting measures (cutting plow furrows)

5. Korenevka EFS of the Institute of Forest of the National Academy of Sciences of
Belarus, Korenevka forest district, quarter 113, section 14. Clear sanitary felling of dried pine
plantation in 2018, FCT B,, area of experimental cultures — 0.2 ha; type of silvicultures — clear
cultures of Pinus strobus L.; forest plantations composition — 10PB; spacing for plantings — 2.5 x
1.2 m; planting density — 3300 plants/ha; planting method — manual, using Kolesov’s planting
iron; planting time — spring 2019; planting material — 2-year old Weymouth pine plants; root-
taking of silvicultures — 96%. (Photo 4 ).

Photo 4. Experimental and production object of silvicultures Pinus strobus
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Three experimental and production objects were laid in Mogilev region:

6. Osipovichi experimental forestry, Oktyabrsky forest district, quarter 80, section 20.
Clear sanitary felling of dried spruce plantation in 2018, FCT C,, area of experimental cultures —
1.9 ha; silvicultures type — complete spruce cultures; silvicultures composition — 6S2L2P;
spacing for plantings - 3.0 x 0.9 m; number of planting spots by species — spruce — 2222
plants/ha, European larch — 741 plants/ha, Scots pine — 741 plants/ha; planting method — manual,
using Kolesov’s planting iron; planting time — spring 2019; planting material — spruce plants, 1-
year old larch seedlings and 2-years old pine seedlings; root-taking of silvicultures — 92%.
(Photo 5).

Photo 5. Mixed silvicultures of Picea abies

7. Osipovichi experimental forestry, Oktyabrsky forest district, quarter 86, sections 22, 23.
Clear sanitary felling of dried spruce plantation in 2018, FCT D,, area of experimental cultures —
2.1 ha; silvicultures type — complete ash cultures; silvicultures composition — 2rA1rE2rO1rE;
spacing for plantings — 2.8 x 0.9 m; number of planting spots by species — common ash — 1324
plants/ha, European white elm — 1322 plants/ha, English oak — 1322 plants/ha; planting method —
manual, using Kolesov’s planting iron; planting time — spring 2019; planting material — ash
plants, 2-years old elm seedlings, oak acorns; root-taking of silvicultures — 92%.

8. Osipovichi experimental forestry, Oktyabrsky forest district, quarter 60, section 8.
Characteristics of the dried plantation — 10P + B, age — 60 years, forest type - bracken pine
forest, FCT B2; clear sanitary felling of dried pine plantation — February 2019, site area — 0.3 ha;
promoting natural forests regeneration by cutting plow furrows — spring 2019. Natural pine
regeneration in the amount of 1560 plants/ha with uneven distribution in the territory.
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Four experimental and production objects were laid in Brest region:

9. Luninets forestry, Mikashevichi forest district, quarter 54, section 24.

Clear sanitary felling of dried pine plantation in 2018, FCT B,; area of experimental
cultures — 0.5 ha; type of silvicultures — complete cultures of pine; silvicultures composition —
5P50; spacing for plantings — oak — 2.9 x 0.8 m; pine — 2.1 x 0.8 m; planting density - 5952
plants/ha; planting time — autumn 2018; planting material — oak seedlings with closed root
system, pine seedlings; root-taking of silvicultures — 96%.

10. Luninets forestry, Mikashevichi forest district, quarter 1, section 42,

Characteristics of the dried plantation — 10P, age — 55 years, forest type — mossy pine
forest, FCT Ay; clear sanitary felling of dried pine plantation in 2018, site area — 0.2 ha;
promoting natural forests regeneration by cutting plow furrows — spring 2019 (photo 6).

Photo 6. Felling of dried pine plantation, designated for the natural forest regeneration with
application of promoting measures (cutting plow furrows)

11. Luninets forestry, Mikashevichi forest district, quarter 1, section 58.

Clear sanitary felling of dried pine plantation in 2017, FCT A,, area of experimental
cultures — 0.3 ha; type of silvicultures — complete cultures of pine; composition scheme — 3rPine
2rWhitebeam 2rChokeberry; spacing for plantings 2.3 x 0.8 m; number of planting spots — pine —
1630 plants/ha, whitebeam — 544 plants/ha, chokeberry — 544 plants/ha; planting time — 2018;
planting material — pine seedlings with closed root system; root-taking of silvicultures — 90%.
Average height of pine seedlings is 23 c¢cm, bushes — 48 cm. Natural pine regeneration in the
amount of 1.88 thousand plants/ha, rarely — oak is observed in the furrows (photo 7).
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Photo 7. 1-year old mixed cultures of Scots pine

12. Luninets forestry, Mikashevichi forest district, quarter 5, section 2,

Clear sanitary felling of dried pine plantation in 2016, forest type — bracken pine forest,
FCT B,; area of experimental cultures — 0.8 ha; type of silvicultures — complete cultures of pine;
silvicultures composition —10rP; spacing for plantings — 2.5 x 0.7 m; planting density — 5714
plants/ha; planting time — 2017; planting material — 1-year old pine seedlings; root-taking of
silvicultures — 90%. Average height of the pine is 69 cm, current year growth is 27 cm (photo 8).

Photo 8. 3-year-old cultures of Scots pine on the felling area of dried pine plantation
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Three experimental and production objects were laid in Vitebsk region:

13. Glubokoye experimental forestry, Tumilovichskoye experimental forest district, quarter
130, section 28. Clear sanitary felling of dried pine plantation in 2018, FCT Bj, area of
experimental cultures — 0.4 ha; type of silvicultures — mixed cultures of spruce; silvicultures
composition — 6S4B; spacing for plantings — 2.8 x 0.8 m; planting density — 4400 plants/ha;
planting method — manual, using Kolesov’s planting iron; planting time — spring 2019; planting
material — spruce seedlings with closed root system, wild birch plants; root-taking of
silvicultures — 93%.

14. Glubokoye experimental forestry, Tumilovichskoye experimental forest district, quarter
131, section 68.

Clear sanitary felling of dried spruce plantation in 2016, FCT D,, area of experimental
cultures — 0.4 ha; type of silvicultures — mixed cultures of larch; forest plantations composition —
5L5S; composition scheme — L-S-L-S in a row; spacing for plantings — 2.5 x 0.8 m; planting
density — 5000 plants/ha; planting method — manual, using Kolesov’s planting iron; planting time
— spring 2017; planting material — 1-year old larch seedlings, 2-years old spruce plants; root-
taking of silvicultures — 90%. (photo 9).

Photo 9. 2-years old mixed silvicultures of Larix decidua and Picea abies

15. Glubokoye experimental forestry, Tumilovichskoye experimental forest district, quarter
131, section 24. Clear sanitary felling of dried spruce plantation in 2015, FCT D,, area of
experimental cultures — 0.4 ha; type of silvicultures — mixed cultures of spruce; silvicultures
composition — 8S2L; mixing scheme — 3rS 1rL; spacing for plantings — 2.8 x 0.8 m; planting
density — 4500 plants/ha; planting method — manual, using Kolesov’s planting iron; planting time
— spring 2015; planting material — 2-years old spruce plants, 1-year old larch seedlings; root-
taking of silvicultures — 90.9%. (Photo 10).
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Photo 10. Mixed silvicultures of Picea abies

Three experimental and production objects were laid in Minsk region:

16. Borisov experimental forestry, Nemanitsa forest district, quarter 118, sections 14, 15.

Clear sanitary felling of dried pine plantation in 2017, FCT Bj, area of experimental
cultures — 0.8 ha; type of silvicultures — complete cultures of pine; forest plantations composition
— 7P3S; spacing for plantings — 3.0 x 0.8 m; planting density — 4166 plants/ha; planting method —
manual, using Kolesov’s planting iron; planting time — autumn 2018; planting material — pine
and spruce seedlings with closed root system; root-taking of silvicultures — 95%.

17. Borisov experimental forestry, Prigorodnoye forest district, quarter 92, section 6.1.

Clear sanitary felling of dried pine plantation in 2018, FCT B,, area of experimental
cultures — 1.2 ha; type of silvicultures — complete mixed cultures of pine; silvicultures
composition — 8P2B; spacing for plantings — 2.5 x 0.7 m; planting density — 5700 plants/ha;
planting time — spring 2019; planting material — pine seedlings with closed root system, wild
birch plants; root-taking of silvicultures — 92%. (Photo 11).

18. Borisov experimental forestry, Prigorodnoye forest district, quarter 58, section 20.

Clear sanitary felling of dried spruce plantation in 2018, FCT C,, area of experimental
cultures — 1.6 ha; type of silvicultures — complete cultures of larch; silvicultures composition —
5L5S; spacing for plantings — 3.0 x 1.0; planting density — 3333 plants/ha; planting time — spring
2019; planting material — spruce and larch plants; root-taking of silvicultures — 92%.
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Photo 11. Mixed silvicultures of Scots pine
Seven experimental and production objects were laid in Grodno region:

19. Shchuchin forestry, Shchuchin forest district, quarter 171, section 12.

Clear sanitary felling of dried spruce plantation in 2015, FCT D,, area of experimental
cultures — 0.7 ha; type of silvicultures — mixed cultures of oak; forest plantations composition —
703S; composition scheme — 4rO1rS; spacing for plantings — 3.4 x 1.04 m; planting density —
2822 plants/ha; planting method — manual, using Kolesov’s planting iron; planting time — spring
2016; planting material — 2-years old oak plants with closed root system, 2-years old spruce
plants; root-taking of silvicultures — 88.6%. Average height of cultures — 50 cm.

20. Shchuchin forestry, Shchuchin forest district, quarter 79, section 21.

Clear sanitary felling of dried spruce plantation in 2017, FCT D,, area of experimental
cultures — 0.3 ha; type of silvicultures — cultures of spruce; forest plantations composition — 10S;
composition scheme — 10rS; spacing for plantings — 2.46 x 1.4 m; planting density — 2900
plants/ha; planting method — manual, using Kolesov’s planting iron; planting time — spring 2018;
planting material — 2-years old spruce plants; root-taking of silvicultures — 96.6%.

21. Shchuchin forestry, Shchuchin forest district, quarter 62, section 8.

Clear sanitary felling of dried spruce plantation in 2016, FCT D, area of experimental
cultures — 1.3 ha; type of silvicultures — mixed cultures of larch; forest plantations composition —
5L5S; composition scheme — 3rL2rS; spacing for plantings — 2.4 x 1.62 m; planting density —
2571 plants/ha; planting method — manual, using Kolesov’s planting iron; planting time — Spring
2017; planting material — 2-years old larch seedlings, 2-years old spruce plants; root-taking of
silvicultures — 94.5%.

22. Shchuchin forestry, Shchuchin forest district, quarter 97, sections 24, 36, 37.

Clear sanitary felling of dried spruce plantation in 2017, FCT D, area of experimental
cultures — 0.8 ha; type of silvicultures — mixed cultures of spruce; forest plantations composition
— 7S3P; composition scheme — 4rS1rP; spacing for plantings — 2.45 x 1.36 m; planting density —
3000 plants/ha; planting method — manual, using Kolesov’s planting iron; planting time — spring
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2018; planting material — 2-years old spruce plants, 2-years old pine seedlings; root-taking of
silvicultures — 93.3%.

23. Shchuchin forestry, Dembrovo forest district, quarter 158, section 16.

Clear sanitary felling of dried pine plantation in 2017, FCT B,, area of experimental
cultures — 0.5 ha; type of silvicultures — mixed cultures of linden; forest plantations composition
— 5Lin5P; composition scheme — 3rLin1rP; spacing for plantings — 2.0 x 1.36 m; planting density
— 3686 plants/ha; planting method — manual, using Kolesov’s planting iron; planting time —
spring 2018; planting material — 3-years old linden plants, 2-years old pine seedlings; root-taking
of silvicultures — 95.1%. (Photo 12.)

Photo 12. Mixed silvicultures of small-leaved linden (Tilia cordata)

24. Shchuchin forestry, Mosty forest district, quarter 55, section 8.

Clear sanitary felling of dried pine plantation in 2016, FCT B,, area of experimental
cultures — 0.7 ha; type of silvicultures — mixed cultures of birch; forest plantations composition —
7B3P; composition scheme — 7rB3rP; spacing for plantings — 2.4 x 0.93 m; planting density —
4500 plants/ha; planting method — manual, using Kolesov’s planting iron; planting time — spring
2017; planting material — wild growing birch plants, 2-years old pine seedlings; root-taking of
silvicultures — 90.6%. Natural regeneration of pine is present in furrows (2300 plants/ha) (Photo
13).

Photo 13. Two-years old birch-pine cultures
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25. Shchuchin forestry, Mosty forest district, quarter 62, section 9.

Clear sanitary felling of dried pine plantation in 2017, FCT B,, area of experimental
cultures — 5.9 ha; type of silvicultures — mixed cultures of pine; forest plantations composition —
8P2B; composition scheme — 5rP2rB2rSV1rB; spacing for plantings — 2.5 x 0.74 m; planting
density — 3220 plants/ha; planting method — manual, using Kolesov’s planting iron; planting time
— spring 2018; planting material — pine seedlings with closed root system, wild growing birch
plants; root-taking of silvicultures — 91.5%.
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3. Testing of technologies for reforestation of fellings of dried pine and spruce
plantations of Belarus

3.1 Natural forest regeneration

When choosing reforestation direction, the priority should be given to the natural
regeneration of forests if it provides formation of the main species by seeding within the
established time period under the corresponding forest growing conditions ensuring their
successful growth and biological stability.

Method of promoting natural regeneration of forests by mechanical tillage (mineralization)
and (or) fencing of cutting areas and fellings is designed for the seed year in forest areas where a
new generation of forests of the main tree species can appear within 3 years in a natural way.
Treated surface of the soil in the felling areas during mineralization should be at least 30% of the
area of the plot.

In case of large-scale drying of coniferous plantings and significant volumes of clear
sanitary fellings, the method of promoting the natural regeneration of forests via mechanical
tillage can be used on fellings up to 1.0 ha of area if fruit-bearing plantings in forest edges exist.

Restoration of pine forests using various methods of natural regeneration of forests can
reduce the cost of reforestation and will provide for the formation of plantings characterized by
higher resistance to negative natural and anthropogenic factors.

The analysis of distribution of dried pine plots under natural regeneration by the areas
showed that half or more of them did not exceed 0.5 hectares in 2017 (50%) and 2018 (54.5%)

(Fig.1).
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%

Figure 1. Distribution of fellings of dried pine plantations designated for the natural forest
regeneration with assistance activities by area.

Plots with area from 0.6 to 1.5 ha occupy about 30%, fellings with area more than 5 ha are
also observed.

In general, the natural regeneration in felling areas of dried pine forests can proceed
successfully enough. It is noted that in the centers of the pine fungus, a sufficient amount of pine
self-seeding and undergrowth of different age can form in the canopy window (lvanov, Yerokhin
2016; Churakov, Bityaev, 2017).

The promotion of natural forests regeneration requires: to preserve separate living trees or
groups of such trees, including hardwood trees, second-tier trees and undergrowth during clear
sanitary felling; to protect the forest elements remaining after logging from damage by fire when
logging and burning logging residues; to mineralize soil to stimulate natural regeneration
(Sazonov, Zvyagintsev, 2017).
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If natural regeneration is not possible in the whole area of felling, it is necessary to apply
a combined regeneration by planting seedlings and plants, or seeding seeds on areas with
unsatisfactory natural regeneration.

The success of the natural regeneration depends on light, presence of seeding sources, and
the type of forest. Under the rich growing conditions, a dense living ground cover prevents pine
seed sprouting, the natural regeneration of conifer species is concentrated in separate groups
which cannot create competition to hardwood species.

The study of the natural regeneration in the felling areas of dried pine plantations showed
that the number of self-seeding of the main species in mossy and bracken pine forests during the
first two years after felling is different and ranges from 108 plants/ha to 28222 plants/ha (Table 5).

Table 5 - Characteristics of self-seeding trees on the felling areas of dried pine plantations
designated for natural forest regeneration with promoting activities (2018-2019).

Characteristics of the plot Amount of natural
Area — : lants/ha
Experimental object | of the composition regeneration, plan
location fellings, Of. FCT/forest . .
ha plantations type pine oak birch
before CSF
1 2 3 4 5 6 7
Luninets forestry,
Dvoretskoye forest 06 9P1B, As 153 i i
district, quarter 4 ' 60 years mossy pine
sect. 54
Luninets forestry, 10P
Duoretskoye forest 1 02 | 65 years B2 | ogyp | - 100
istrict, quarter 4 mossy pine
sect. 57
- Luninets forestry,
Dvoretskoye forest 10P, As
district, quarter 18 0.2 55 years mossy pine 5500 ) )
sect. 82
Luninets forestry,
Dvoretskoye forest 8P2B, As
district, quarter 18 0.2 65 years mossy pine 6857 ) 545
sect. 53
Luninets forestry,
Dvoretskoye forest 0.3 10P+B, Ar 108 ) )
district, quarter 19 ' 50 years mossy pine
sect. 74
Luninets forestry,
Dvoretskoye forest 10P, A;
district, quarter 19 0.3 60 years mossy pine 2433 133 i
sect. 70
Luninets forestry
Mikashevichi forest 10P, Ao
district, quarter 1 0.2 55 years mossy pine 723 i *
sect. 42
Gomel experimental 10P+O+B+
forestry, Makeyevka |, M, B: | 1240 | 150 | 500
forest district, quarter 118 years bracken pine
164 sect. 10
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Continue of table 5

1 2 3 4 5 6 7
Osipovichi
experimental
forestry, Osipovichi 0.3 61(()) PZ:;’S brack%rzl i | 1560 - -
forest district, quarter y P
60 sect. 8
Bykhov forestry,
Krasnaya S_Ioboda 03 7P3B Co 2000 i 1300
forest district, 55 years sorrel pine
quarter 149 , sect. 7

The largest number of self-seeding pine with uniform placement in the territory is
observed on small felling areas (0.2-0.3 ha), which are surrounded on three sides by fruit-bearing
forest edges (2433-28222 plants/ha). The best light conditions, presence of seeding sources
(forest edge and remaining seed trees), low density of coverage of the living ground cover,
mineralization of soil in early spring contributed to the successful emergence of self-sown pine
plantations in felling areas of dried plantations.

It should be noted that the natural regeneration of forests in spruce fellings is a complex
and lengthy process, the success of which is determined by type of forest growing conditions,
presence of seed plants, proximity of the seed year to the year of felling, and degree of soil
mineralization. Currently, there are very few studies on formation of natural forest phytocenosis
at spruce felling areas under the climate change conditions and at the same time they are
contradictory (Uss, 2007; Yushkevich, 2016).

The study of the processes of natural regeneration in spruce fellings showed that clear
sanitary felling causes an abrupt change in the vegetation cover. It was determined that the
natural regeneration in the felling areas in drying spruce forests is not satisfactory (Table 6).

Table 6 - Characteristics of the natural regeneration in the felling areas of dried spruce
plantations, designated for natural forest regeneration without promoting activities.

Felling Amount of natural regeneration, plants/ha

Location FCT Area, performed,

ha years ago aspen| birch |spruce| oak |alder [maple| pine | ash

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

Klichev forestry,
Potoka forest
district; quarter
62 sect. 24, 35

S; | 03 1 3300 | 5000 | 200 - - - - -

Klichev forestry,
Potoka forest
district; quarter
62 sect. 7, 8, 26

D, | 0.6 1 1700 | 6200 | 900 - - - - -

Glusk forestry,
Glusk forest
district, quarter
67 sect. 36, 37

S, | 04 3 2000 | 1600 - 400 | - - - -

Glusk forestry,
Glusk forest
district, D, | 03 3 2400 | 1600 | 1600 | - |1400| - - -
quarter 66 sect.
34
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Continue of table 6

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

Glusk forestry,
Glusk forest
district, quarter Ss | 04 3 400 | 4800 | 1200 |1600| 2000 | 800 - -
67 sect. 36, 37,
38

Mogilev
forestry, Shklov
forest district, D, | 0.3 5 - 3200 - |1600| - - 500 | -
quarter 80 , sect.
1

Klichev forestry,
Klichev forest
district, quarter
50 sect. 13

D, | 02 5 2700 | 4500 | 600 | 300 [1800| - |1100 300

On a number of experimental objects, the regeneration of commercially valuable species
is absent completely, i.e., there is a change in species composition to broadleaved species. In
other cases, the number of spruce undergrowth is not sufficient for the formation of forest
phytocenosis.

In sorrel spruce forest (D,) after clear sanitary felling 1-5 years ago, the number of
natural regeneration is 600 -1600 plants/ha. Broadleaved species - birch (1600-6200 plants/ha)
and aspen (1700-2700 plants/ha) dominate in the undergrowth composition. In some areas, a
small amount of natural regeneration of pine - 500-1100 plants/ha can be observed.

Studies have shown that the processes of regeneration of commercially valuable species
proceed better in mossy and bracken forest types. However, in case of a sufficient number of
spruce undergrowth, the birch dominates in the composition. It is therefore very important to
take measures to ensure the safety of spruce trees under these conditions.

It is also important to note that waterlogging of the felling areas is observed in myrtillus
and long-moss types of root plantations, which complicates the reforestation process.

3.2. Artificial reforestation

Analysis of reforestation measures on the felling areas of dried spruce forests after clear
sanitary felling has shown that the main reforestation method of the fellings on automorphic and
semi-hydromorphic soils is the creation of silvicultures. Fellings on hydromorphic (in some
cases on semi-hydromorphic as well) soils are left for natural regeneration. Types of
silvicultures, species composition of forest-forming plants, density of planting cultures, planting
and mixing schemes for tree species are determined by soil conditions and category of
silvicultural areas with regard to forest growth zoning.

The species composition of reforestation in the felling areas of dried spruce stands has
been organized and is still being organized in the traditional manner, i.e. if possible, the spruce
forests are renewed with spruce.

The developed Guidelines document states that in felling areas in FCT C,.3 the priority is
given to the creation of mixed silvicultures of spruce (5-7 plants), larch, pine and broad-leaved
species (oak, maple, linden, hornbeam, ash, elm). In FCT D3 for all subzones it is
recommended to create mixed silvicultures of broad-leaved species, the participation of spruce
and larch in the composition is allowed in subzones of oak-dark coniferous and hornbeam-oak-
dark coniferous forests. In FCT C4 D4 the preference should be given to mixed cultures of oak,
ash, and spruce.
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The main issue when growing mixed plantations is the formation of the best species
composition, which largely depends on the soil conditions and the economic efficiency of
cultivation of each species.

One of the effective ways to form forests sustainable to desiccation is the replacement of
Norway spruce with European larch, which is characterized by rapid growth, high stability and
quality wood (Shtukin, 2018). The development of mixed spruce-larch plantations, which as
complementary species create even more productive plantations, can be promising for
reforestation of fellings of drying spruce forests.

The forest growing conditions D, (sorrel type of forest) in experimental sites are
characterized by high root-taking rate and good quality of silvicultures in felling areas of dried
spruce (Table 7).

Table 7 - Characteristics of silvicultures at experimental and production sites, created on the
felling areas of dried spruce plantations

Compos!t!on, Year of creation Density, Root-taking rate,
FCT composition .
plants/ha preservation %
scheme
C, 5L55 2019 3333 92.0
C, 6S2L2P 2019 3704 92.0
D, 2rA1rE2rO1rE 2019 3968 92.0
D, 7S3P, 4rS1rP 2018 3000 93.3
D, 10S 2018 2900 96.6
D, 5L5S, 3rL.2rS 2017 2571 94.5
5L5S. 2017
D; L-S-L-S in a row 5000 0.0
C, 6Lin4S 2017 3300 86.5
D, 703S, 4rO1rS 2016 2822 88.6
D, 8S2L, 3rS1rL 2015 4500 90.9

In order to increase the productivity and biological sustainability of forests in the northern
and central regions of the republic in the FCT Dy, it is recommended to create mixed cultures of
Norway spruce and European larch in the felling areas of dried coniferous plantations.

The mixed cultures of spruce and larch, as well as spruce and pine cultures, are
characterized by high root-taking rate (92-94.5%). Silvicultures with composition 5L5S, 8S2L,
7S3P with arrangement of planting plots — 2.8-3.0 x 0.8-0.9 m ensure the formation of highly
productive plantations. The planned planting density 2.6-4.5 thousand plants/ha is sufficient for
the formation of plantations.

We recommend using 2-3 wood species to create plantations resistant to adverse factors.
The soil fertility, light, heat, and moisture are used better in such plantations. Therefore, these
cultures are more productive and resistant to adverse environmental factors, pests and diseases.

Mixed cultures of English oak with other species, such as ash, maple, linden, pine, spruce
are also more productive in comparison with pure oak (Reshetnikov, 1998).

Under the conditions where forests of spruce-deciduous or pine-deciduous formations
grow, it is recommended to create oak-spruce and oak-pine cultures. When creating a mixed oak
and spruce cultures, large-sized oak seedlings and 2-year-old spruce seedlings are used to
prevent the oppression of oak by spruce.

The best species composition of the plantations formed on spruce felling areas in FCT D,.
3 IS 703S. Root-taking rate of 3-years old oak cultures created with density of 2822 plants/ha
(composition scheme — 4 rows of oak, 1 row of spruce) is 88.6%.
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The effectiveness of the creation of mixed plantations is not only in receiving higher
stocks of wood or valuable assortments, but also in increasing the level of biodiversity. Such
plantations are more resistant to adverse environmental factors and are able to perform the
environmental, water protection, soil protection and socio-ecological functions in the maximum
possible volume.

We created an experimental object of hardwood silvicultures at the felling area of dried
spruce plantation. Mixed cultures of ash, elm and oak are created in the subzone of the spruce-
hornbeam forests. The composition scheme used at the experimental site is 2 rows of ash, 1 row
of elm, 2 rows of oak, 1row of elm; spacing for plantings — 2.8 x 0.9 m. Density of silvicultures
in case of such arrangement of the cultivated plants is 3968 plants/ha. Forest growing conditions
D, (fresh oak forests) are consistent with the successful growth of European ash (Fraxinus
excélsior).

It should be noted that Frdxinus excélsior occupies a minor forest area (0.23%) in
Belarus. In this connection, it is recommended to create a mixture of European ash cultures
under sudubrava and fresh, damp and wet oak forests conditions. The use of mixed types of
silvicultures of European ash and Norway spruce, Scotch elm, Norway maple, sometimes
English oak, is of priority in the northern and central parts of the republic. Mixed cultures of ash
with elm, maple or linden are created in the south of the country. Spacing for plantings — 2.5 -
3.0 x 0.7 - 0.8 m. Planting density of the silvicultures in case of such arrangement of the
cultivated plants is 4.2-5.7 thousand plants/ha.

We also laid 13 experimental and production sites of silvicultures in the felling areas of
dried pine plantations.

In forest regeneration in the felling areas, the absolute priority is given to the creation of
mixed plantations with deciduous tree and shrub species. However, under the extreme
conditions, as well as on the rich soil where the accompanying species appear themselves, the
silvicultures can be created with complete composition. Tree and shrub species are selected for
mixed cultures based on their suitability to the forest growing conditions, as well as
biocompatibility, taking into account the need to preserve the biological diversity of forest flora
and fauna.

A fundamental part of any silvicultures design, which is compiled annually by all
foresters, is the type of silvicultures. The result of silvicultural production depends in general on
design. When designing a type of silvicultures, the forester creates a model of the future forest.

The developed document "Forest regeneration in the felling areas of dried spruce and
pine plantations” proposes the recommended silviculture types and composition schemes.

In case of FCT A, Az By, Bs, it is recommended to create mixed cultures of birch and
pine, as well as in combination with natural birch regeneration by leaving 2-3 furrows for
subsequent natural regeneration.

Pinus sylvéstris is the most common tree species in Belarus and occupies half of the
forest area. Drying of even 1% of it will result in not only a great damage to the forestry, but also
will have a negative impact on the economy and the environment throughout the republic.

Currently, artificial reforestation (creation of silvicultures) is most frequently used as the
main method for reforestation of felled dried pine forests. Scots pine is the main species.

Tests of the technologies for reforestation of the felling areas showed a high root-taking
rate of mixed pine cultures with composition 5P5B, 7P3B, 8P2B that are created by planting
material with closed root system in FCT A, B, (95%) (Table 8).
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Table 8 - Characteristics of silvicultures created on the felling areas of dried pine plantations

ECT Composition, Year of Density, Root-taking
composition scheme creation plants/ha rate, %
Ay 5P5B 2019 5300 95.0
A 5P5B 2019 5300 92.0
B, 7P3B 2018 5200 95.0
Bs; 10WP 2019 3300 96.0
B, 5P50 2018 5952 96.0
Ar 3rP2rWhitebeam2rChokeberry 2018 2718 90.0
B, 10P 2018 5714 90.0
Bs; 7P3S 2018 4166 95.0
A 8pP2B 2019 5700 92.0
Bs; 6S4B 2019 4400 93.0
B, 5Lin5P, 3rLinlrP 2018 3686 95.1
B> 7B3P, 7rB3rP 2017 4500 90.6
B, 8P2B, 5rP2rB2rSV1rB 2018 3220 91.5

In subzones of oak-dark coniferous and hornbeam-oak-dark coniferous forests, it is
recommended to include spruce in the amount of 3 plants in the mixed cultures (in FCT B3 up to
5 plants). The mixed pine and spruce cultures created in 2018 in early spring by seedlings with
closed root system in Borisov forestry (7P3S) are characterized by the highest root-taking rates —
95%. Spacing for plantings — 3.0 x 0.8 m, planting density 4166 plants/ha.

In accordance with the principles of the National Certification Standard FSC (2019), the
use of tree species of introduced plants during creation of silvicultures is allowed for the
purposes of scientific research, pilot production and in cases where scientific research confirm
the control over invasive influence.

In the recent years due to the intensive human activities, strong measures are required to
obtain high-quality wood in shorter time. Foresters all over the world through their researches
were able to prove an opportunity to address this issue by using tree species of introduced plants.

In 2019 we founded an experimental and production site of silvicultures Pinus strobus L.
in the territory of Korenevka experimental station of the Institute of Forest to study the growth
characteristics, resistance to negative factors and interactions with native species. Planting
density — 3300 plants/ha. Two- and three-years old pine plants were used (photo 14).

Photo 14. Silvicultures Pinus strobus (October, 2019)
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By the end of the growing season, a high root-taking rate of the Weymouth pine — 96% —
was observed at the experimental station. Cultures belong to the category of good quality. The
current year growth under the dry summer conditions was 8-10 cm.

Weymouth pine (Pinus strobus L.) grows naturally in the east of North America. It is not
demanding to soils, grows quite well on relatively poor and dryish soils, although the growth rate
under these conditions is lower than on a more fertile soil. It is less demanding to light than Scots
pine. It is characterized by high winter resistance and is not damaged by frost even in the most
severe winters. In the parks of Belarus, it grows commonly in the group and isolated planting.

However, despite the long period of study and extensive experimental data on use of
Weymouth pine in forest plantations, currently there is no consensus about its forestry value.
The fact is that in the areas of relatively humid climate, the pine is strongly affected by blister
rust, which drastically reduces the stability and productivity of plantations. Many researchers
highly value the Weymouth pine as the fast-growing species that is promising for widespread
introduction into forest plantations. Up to 40-50 years it grows much faster than Scots pine and
accumulates such reserves of timber, which the stands of Scots pine and Norway spruce of
higher bonitet classes reach at the age of 100-120 years.

In order to improve soil fertility and sustainability of forests, as well as to reduce fire
hazard on poor sandy soils, it is recommended to create pine silvicultures with soil improving
and nitrogen-fixing shrubs.

An experimental and production site was created in Luninets forestry on the felling area
of the dried pine plantation - pine silvicultures. Composition scheme - 3 rows of pine 2 rows of
whitebeam 2 rows of chokeberry; spacing for plantings — 2.3 x 0.8 m. Pine seedlings with closed
root system were used as the planting material. The root-taking rate of 1-year old pine cultures
was 90%.

It should be noted that the inclusion of bush plantations in the silvicultures composition
improves the biological stability of the plantation, thus reducing the propagation of herbaceous
vegetation, reducing the evaporation of moisture from the soil, creating favorable conditions for
attracting birds.

Under A3 and V.3 conditions, when creating pine silvicultures by planting or sowing,
birch can be introduced into the scheme of produced mixed silvicultures by leaving 2-3 furrows
for subsequent natural regeneration. Mixed cultures are created by planting or sowing of 7-8
rows of pine in furrows and leaving 2-3 furrows for subsequent occurrence of natural
regeneration of birch in them, which in most cases ensures the creation of stable mixed
plantations at a lower cost. This feature of the technology of the silvicultures creation is reflected
in the silviculture projects.

Observation of the experimental pine silvicultures created in 2018 by method of leaving
furrows for subsequent natural regeneration showed that birch seedlings were absent in the
furrows. However, a minor amount (1.5 thousand plants/ha) of natural regeneration of birch was
noted between pine rows where the total design cover of the living ground cover is 50-60%.

The conditions of the natural reforestation processes are extremely diverse. Successful
germination requires moisture, heat and air; their best values for the various species are not
identical, and they vary in different combinations. Dry summer, lack of moisture in the furrows
contributed to low germination of birch seeds in the furrows.

The main objectives of forest management at the present stage of development are not
only to improve the forests productivity and resistance to adverse factors, but also to enhance
their protective and recreational functions. The successful solution of these issues involves the
use of promising forest-forming species, in particular Tilia cordata (small-leaved linden) for
artificial reforestation of felling areas.

Sod loam and sod-bleached sandy loam and loamy soils sometimes underlain by moraine
are the most favorable for the growth and development of small-leaved linden plantations.
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Small-leaved linden with English oak, Norway maple, Scots pine plantations with a reserve at
the age of 35-70 years 180-360 m*/ha are formed on them (Selishcheva, 2018).

Under sub-coniferous conditions of growth area (B,.,) small-leaved linden is mixed with
Scots pine. The root-taking rate of silvicultures at the experimental site created in Shchuchin
forestry reached 95.1%. Spacing for plantings when creating the silvicultures by plants is 2.5-3.0
—0.9-1.0m.

It should be noted that Norway spruce, English oak, Norway maple are the neighbors of
linden under the fresh and moist conditions of sudubrava and oak forests (C,.3 and D.3).
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4 Scientific Grounding for Adjusting and Amending the Regulation on the
Procedure for Reforestation and Afforestation (Resolution of the Ministry of Forestry
No. 80 Dated December 19, 2016)

The Republic of Belarus pays great attention to sustainable forest management and forest
use, the creation and cultivation of biologically sustainable forests, including taking into account
the conservation of biodiversity, the impact of global climate change, the provision of ecosystem
services by forests. To ensure these areas of forestry in the country, regulatory documents and
programs that establish the legislative framework for work in the forestry sector have been
adopted and are in force.

The reforestation of dried coniferous stands in the Republic of Belarus is currently
regulated on the basis of the following technical regulatory legal acts:

- Forest Code of the Republic of Belarus No. 332-Z dated December 24, 2015. Adopted
by the House of Representatives on December 3, 2015;

- Regulations on the procedure for reforestation and afforestation (Approved by Decree
of the Ministry of Forestry of the Republic of Belarus No. 80 dated December 19, 2016 “On
Some Issues of Forest Reproduction in the Area of Reforestation and Afforestation”);

- Sanitary Rules in the forests of the Republic of Belarus (Approved by Decree of the
Ministry of Forestry of the Republic of Belarus No. 79 dated December 19, 2016 “On the
Approval of the Sanitary Rules in the Forests of the Republic of Belarus”);

- The rules for forest felling in the Republic of Belarus (Approved by Decree of the
Ministry of Forestry of the Republic of Belarus No. 68 dated December 19, 2016 “On the
Approval of the Rules for Forest Felling in the Republic of Belarus”).

General Provisions

The main areas of reforestation include: natural regeneration of forests; combined
reforestation; artificial reforestation.

Methods of artificial reforestation (the creation of complete silvicultures) are sowing
seeds and (or) planting the planting stock of forest plants.

Based on the analysis of reforestation practices in the territory of the forest fund of
Belarus, it was discovered that two methods of creating silvicultures are simultaneously used in
felling areas — planting the planting material and sowing seeds of forest tree species. For an
objective evaluation of the method of reforestation and statistical accounting of measures, as
well as reduction of technological operations in artificial reforestation, it is recommended that
silvicultures created by sowing seeds include areas where sowing seeds of forest plants of the
main tree species make up at least 60% of the area.

In this regard, Paragraph 7 of the Regulation is recommended to be supplemented with a
part of the following content:

“Silvicultures created by sowing seeds include plots where sowing seeds of forest plants of the
main tree species makes up at least 60% of the plot area.”

To date, during reforestation and afforestation, main tree species include coniferous trees
of the genera pine, spruce, fir, larch, and hardwood trees of the genera beech, elm, oak, maple,
and ash-tree. However, due to the intensive development of the woodworking and pulp and
paper industries and the consumption of softwood species, the creation of forestry crops,
including plantation forestry crops, of birch and alder, is relevant.

The main objectives of the forestry at the present stage of development are not only
increasing the productivity and sustainability of forests to adverse factors but also strengthening
their protective and recreational functions. The successful resolution of these issues involves the
use of felling with promising forest-forming species, in particular Tilia cordata (small-leaved
linden), in artificial reforestation. In connection therewith, it is recommended that the trees of the
main tree species also include trees of the generis linden.
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The most favorable for the growth and development of plantations of small-leaved linden
are sod sandy and sod-podzolic sandy and loamy soils, sometimes underlain by moraine. Stands
of small-leaved linden with the participation of English oak, Norway maple, Scots pine with a
reserve of 180-360 m3/haat a 35-70-year-old age are formed on them. Under subor growth
conditions (B,-2), small-leaved linden is mixed with Scots pine. In the fresh and wet sub-oak and
oak conditions (Cpzand Dy3), both complete and mixed silvicultures are created with the
participation of small-leaved linden. Norway spruce, English oak, Norway maple are the
companions of linden (Selishcheva, 2018).

The trees of the main tree species include trees that in certain forest growing and
economic conditions best meet the objectives of the forestry. As a rule, the main tree species are
the upper tier of artificial plantation. When creating mixed cultures, one main tree species is
most often introduced, in the determination of which the indicator of soil productivity is one of
the most significant features. If two main tree species (e.g. pine and spruce) can give the same
forestry and economic effect on the forested area, one should proceed from the greatest
productivity and sustainability of the future stand. The main tree species is also selected taking
into account the dynamics of environmental conditions on the forested area and the intensity of
forestry.

Thus, in order to increase the forestry and economic effect when creating forestry crops,
it is proposed to introduce a legal norm determining that the proportion of trees of the main tree
species shall be at least 50% of the total number of cultivated plants on the site.

The process of forest stands growing is a long and complex in its dynamics biological
process, during which certain changes in the composition of the stands occur. At the initial stage
of development, young plants are most susceptible to changes in environmental conditions and
interspecies competition for existence. In this regard, before the introduction of forestry crops
into the category of valuable forest stands, it is allowed to change one main tree species to
another main tree species, which was used on the site to create forestry crops and (or) to
supplement them.

Paragraph 12 of the Regulation should be stated as follows:

During reforestation and afforestation, coniferous trees of the main tree species include
trees of the genera pine, spruce, fir, larch, hardwood - the genera beech, elm, oak, maple, ash,
and soft-leaved - the genera birch, linden, alder.

When creating forestry crops, planting material of forest plants is used as the trees of the
main tree species in accordance with Appendix 3, while the proportion of the trees of the main
tree species shall be at least 50% of the total number of cultivated plants on the site.

In the process of growing forestry crops before entering them into the category of valuable
forest stands, it is allowed to change one tree species to another main tree species, which was
used on the site when creating forestry crops and (or) when they were supplemented.

The Procedure for Reforestation and Afforestation, Inspection of Forest Fund Plots

In this Regulation, the requirements for the storage of statements of areas designated for
natural regrowth of forests, as well as those designed to carry out measures to promote natural
forest regrowth, designs of forestry crops are different.

Therefore, in paragraphs 16, 17, 18 and 22, it is recommended to introduce a single norm
for the number of compiled copies of documents and their storage periods. The introduction of a
3-year storage period of documents is due to the duration of the storage of accounting
documents, as well as the frequency of control activities. In addition, the information based on
these documents is entered in the appropriate books, which have an unlimited storage period.

When choosing the direction of reforestation, the natural forest regrowth should be
preferred if it provides timely formation of stands of the main tree species in the appropriate
forest growing conditions by seeding, ensuring their successful growth and biological stability.
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Restoration of pine forests using various methods of natural regeneration of the forest can
reduce the costs of reforestation and allow the formation of stands that are more resistant to
negative natural and man-made factors.

The natural regeneration method without assistance measures is prescribed in areas of the
forest fund where viable forest plants of main tree species of more than 4 thousand pcs/ha at the
age of two or more years with a height of at least 0.1 m are present, as well as in areas of the
forest fund that are characterized by adverse environmental conditions (excessive moisture,
expressed microrelief, etc.), where it is inexpedient to use other methods of reforestation.

The method of promoting the natural regeneration of forests through mechanical tillage
(mineralization) and (or) enclosing of cutting and felling areas is designed in forest fund areas
where a new generation of forests of trees of main tree species can appear naturally within 3
years.

Currently, the method of promoting natural regeneration of forests by sowing seeds of main
tree species into a treated soil and (or) planting main tree species is designed provided that viable
forest plants of main tree species from 3 to 4 thousand pcs/ha at the age of two or more years
with the height of not less than 0.1 m are present.

It should be noted that expanding the possibility of using the above method in practice is
relevant since this method, in comparison with the creation of silvicultures, does not require
significant financial and labor costs for its implementation.

For this purpose, it is proposed to establish in paragraph 18 the requirement that the
conduct of these forestry activities shall be designed in the presence of viable forest plants of
trees of main species from 2 to 4 thousand pcs/ha at the age of two or more years with a height
of at least 0.1 m. Herewith, the number of forest plants of the main tree species planted on the
site shall not exceed 40% of the established standard for the minimum number of forest plants.

The application of the proposed requirements will increase the area of fellings with natural
forest regrowth, which will allow in the future to form more stable and productive plantations.

The current Regulation in Appendix 3 specifies the standards for the number of planted
forest plants with an open root system for artificial reforestation and afforestation.

The strategic plan for the development of the forestry sector of Belarus for the period from
2015 to 2030, as one of the promising areas of reforestation, provides for the cultivation of
planting material with a closed root system (CRS) based on innovative technologies.

The planting material with CRS in terms of its biological properties has a number of
advantages compared to seedlings and plantlets with an open root system while it has a higher
survival rate, better growth in the early years, and greater stability in areas with extreme forest
growing conditions (Volovich, Mayseyenok, 1996, 2017; Kruk, 2013; Zhigunov, 1988; Senkov,
2011; Manoilo, 2012; Saksa T, 2007; Valkonen, S, 2006; etc.).

It can be planted on the forested area during the entire growing season, which allows to
evenly distribute material and labor resources.

Studies conducted at the Institute of Forest (Research Report, 2015-2016) revealed that
the adaptation of planting material with a closed root system in the cultures of the main forest-
forming species of Belarus, both in terms of survival rate and growth indicators, is more
successful. In 1-2-year-old spruce crops created by plantlets with CRS, survival rate is higher by
7%, height - by 15-20%, growth in height - by 42%, diameter - by 45%. In 2-year-old pine crops
created by 2-year-old seedlings with CRS, the survival rate is higher by 6%, height - by 13%,
growth in height - by 34% compared with crops created by ORS seedlings. PMCRS larch crops
significantly exceed the crops with ORS by the height of the stem by 31%, by the diameter by
28%, and by the survival rate is by 55% lower. Oak crops created by PMCRS also have better
results compared with the ORS crops with average height of crops higher by 53%, 7% greater
diameter, and 44% greater survival rate.

Thus, based on studies conducted at the Institute of Forest, as well as the analysis of the
foreign countries experience, it is recommended that when using planting material with a closed
root system, their standard number for the design of artificial reforestation and afforestation is
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reduced by 20% of the minimum and maximum indicators for planting material with open root
system established in accordance with Appendix 3.

In this regard, paragraph 19 should be supplemented with the following part:

“When using seedlings with a closed root system in the appropriate FCT, their standard
number for the design of artificial reforestation and afforestation is determined by reducing the
minimum and maximum indicators for seedlings with an open root system established in
accordance with Appendix 3 by 20%.”

In paragraph 20, indicators of the presence of viable forest plants of the trees of main
tree species and the standard density of trees to be planted on a site must be brought into line
with paragraph 18.

Artificial reforestation is carried out in areas suitable for forest planting under forest
growing conditions in accordance with the requirements of Appendix 3 to this Regulation in the
presence of viable forest plants of trees of main tree species up to 1 thousand pcs/ha at the age of
two or more years and a height of at least 0.1 m. In accordance with paragraph 21 of this
Regulation, there is no minimum indicator for the presence of forest plants at which artificial
reforestation is projected.

In paragraph 21, it is expedient to make a refinement regarding the inappropriate use of
natural forest regeneration in the absence of viable forest plants of trees of main tree species.

The zonal vegetation of Belarus is well associated with climatic, soil, and orographic
features of the territory of the country within the framework of 3 geobotanical subzones. In these
subzones, 25 forest vegetation districts are distinguished, differing by intrazonal differences. The
variety of soil conditions in the regions is grouped into 56 soil typological groups (STG). These
groups are the basis for the formation of environmentally sustainable stands. In this regard,
forestry crops composition schemes are advisory in nature, they have never been standardized by
technical regulations and were not the norm.

A similar situation is typical for forestry in Russia and Ukraine. Foresters in Poland also
do not standardize this parameter that allows more specifically in conjunction with specific soil
and forest growing conditions to design and create forestry crops, focusing on obtaining the final
result.

This, in turn, allows forestry specialists to make optimal decisions in the system of
landscape and geographical zones of a particular area, to independently choose forestry crops
composition schemes using their wide range developed during scientific research and based on
practical results.

Currently, the ongoing climate change entails the transformation of the formation and
typological structure of forests, which will lead to a change in the species composition and
composition schemes of forestry crops by geobotanical subzones and the creation of mixed
stands more resistant to adverse environmental factors. Therefore, the establishment in technical
regulations of standards for composition schemes and placement of planting spots when creating
silvicultures is inexpedient.

In connection with the establishment of new mandatory standards for the number of
forest plants, paragraph 23 in Appendix 3 establishes a norm providing that forest crops
composition schemes, methods for preparing forest cultivated areas, tillage, sowing seeds and
(or) planting the planting material of forest plants shall be applied for drafting the design of
forestry crops, ensuring compliance with the standards for the number of forest plants
established in accordance with Appendix 3.

In order to optimize the technology for reconstruction of low-value forest stands using a
corridor method, the norm of the width of the cut corridors and the left coulisses is introduced.

In the fourth clause of paragraph 24 of this Regulation, the width of the corridors shall
be not less, and the width of the coulisses - not more than the value of the maximum height of
the reconstructed low-value forest stand. However, in the field conditions, the definition of these
indicators is subjective and not always accurate.
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In this regard, for the efficient creation of partial forestry crops with a sufficient number
of trees of main tree species, the optimal parameters are needed for the width of corridors and
coulisses, in which low-value forest stands up to a certain age serve as an undergrowth for the
main tree species, protect crops from negative climatic factors. Taking into account modern
felling technologies, the following is recommended: the width of the corridors is not less than 15
m, the width of the coulisses is not more than 15 meters.

When preparing an area with a width of corridors of 15 meters (compared to 6-8 meter
corridors), the use of mills and mulchers is more efficient that will also reduce labor costs. With
a width of corridors of 15 meters in each corridor there are 6 rows of main tree species with the
amount of planting material with the most common spacing scheme 2x0.75-0.8 m - 3750 - 3990
pcs/ha, which will allow to reach the forest closeness indicators at introducing them into the
category of valuable forest stands.

We consider the optimum width of the coulisses to be 5 m, since in the future, after its
removal, this area can be used as technological corridors for harvesting wood with multi-
operation machines. In this regard, we propose the following wording for the last clause
of paragraph 24:

“The number of trees planted on the site with the corridor method shall be more than 50%
of the minimum number of forest plants established in accordance with Appendix 3. The width of
the corridors shall not be less than 15 meters, and the width of the coulisses shall be no more
than 15 meters.”

The survey of the forest fund plot intended for reforestation and afforestation, and its
binding are carried out in the following ways:

measuring the length of the lines forming the outline of the forest fund plot and the
anchor line(s) (in meters); measuring the internal angles between the lines forming the outline of
the forest fund plot, and (or) the azimuths (rhombuses) of the lines; measuring the angles
between the anchor lines and (or) the azimuths (rhombuses) of the anchor lines;

using the global navigation satellite system (GPS, GLONAS, etc.)

It should be noted that survey of the forest cutting area and its binding is also performed
by the above methods (Decree of the Ministry of Forestry No. 84).

When creating forestry crops in the parts of the forest cutting area or using various
composition schemes, it is necessary to divide the plots and conduct survey and binding.

If the boundaries of the forest cutting area coincide with the boundaries of the site
intended for reforestation, additional survey and binding is not expedient.

We recommend to supplement paragraph 29 with following wording:

“When designing reforestation, it is allowed to use the results of survey and binding of the
forest cutting areas, the boundaries of which coincide with the boundaries of the areas of the
forest fund intended for reforestation.”

Paragraph 36 of this Regulation establishes standards for the number of forest plants
for the design of reforestation and afforestation, depending on the types of forest growing
conditions and soil varieties in accordance with Appendix 3.

One of the determining conditions for successful growth and formation of artificial
plantations is the density of forestry crops. The density of plantation, the nature of the placement
of planting spots on the forested area determine the timing of plant closure in rows and row
spacing, the number and timing of agricultural and silvicultural tending, natural thinning, and the
course of growth and formation of stands.

In order to develop unified approaches to the unification of quantitative indicators, the
following classification of forestry crops by density is currently used: very rare - up to 2.4
thousand pcs/ha, rare - 2.5-4.9, medium - 5.0- 6.9; increased density - 7.0-9.9 thousand pcs/ha,
thick - 10.0-13.4, very thick - over 13.5 thousand pcs/ha.

It has been established that light-demanding forestry crops species should be grown at a
lower density than shade-tolerant ones. It is expedient to grow plantings that are pure in
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composition in conditions of higher density than mixed ones. It is recommended to create denser
stands in poorer and drier habitats than in richer and wetter types of forests. Also, under the same
conditions of location, planting density depends on the purpose of the created stands (Pisarenko,
Merzlenko, 1990; Rubtsov, 1975; Rodin, 1975, etc.)

Studying the question of the optimal density of forestry crops planting, foresters began to
pay attention from the beginning of reforestation. The first experiments in studying the effect of
crop density on their growth and formation were carried out in Germany (Kunze, 1861) and in
Russia (Nesterov, 1901; Rodin, 1975; Merzlenko, 1981). In Belarus, under the leadership of
K.F. Miron (1955) in conditions of fresh coniferous wood, there were created Scots pine
silvicultures of different planting densities - 2.5; 5.0; 6.7; 10.0; 13.3 thousand pc./ha. It was
revealed that at the age of 35 years (Sirotkin, 1988), crops with a density of 6.7 thousand pcs/ha
were the most productive. High productivity was also found in stands with a density of 5.0 and
10.0 thousand pcs/ha (180 and 170 m*/ha, respectively). Crops with an initial density of 2.5 and
133.3 thousand pcs/ha formed under these conditions the least productive stands (145 and 160
m*/ha).

Experimental works on the creation of silvicultures of spruce trees of various densities
carried out in fresh coniferous wood conditions (Sirotkin, 2001) showed that at the age of 16
years the most productive were the options with a density of 6.7 and 16.0 thousand pcs/ha. At the
same time, the largest average diameter was in rarer crops - 3.3 thousand pcs/ha - 9.2 cm, 5.0
thousand pcs/ha - 7.7 cm, 10.0 thousand pcs/ha - 5.1 cm. The authors found that although stem
wood reserves are higher in very dense crops (due to the large number of trees), in the next 15
years, taking into account competitive environment, the situation will change in favor of
medium-density forestry crops (5.0-6.9 thousand pcs/ha).

According to M.D. Merzlenko (1981), under C ,.3 conditions the most productive are
spruce crops with a planting density of 5 thousand pcs/ha.

In Poland, out of the total volume of reforestation, more than 85% of the areas are
allocated for forestry crops (Forestry 2014). At the same time, in recent years there has been a
slight increase in the areas of natural regeneration of the forest. A decision on the method and
way of reforestation of each specific site is made directly by forest owners and forest users in
accordance with applicable laws (Polupan, 2009; Zasady Hodowli Lasu, 2011).

The most common method of artificial reforestation is forest planting. Estimated average
density of created forestry crops of pine is 8-10 thousand pcs/ha, spruce - 3-5 thousand pcs/ha,
fir - 4-8 thousand pcs/ha, larch - 1.5-3 thousand pcs/ha, Douglas-fir - 3-4 thousand pcs/ha, oak
and beech - 6-8 thousand pcs/ha, for other hardwoods - 4-6 thousand pcs/ha. When using
planting material with a closed root system, the number of planting spots on the forested area can
be reduced by no more than 30%.

Thus, the analysis of the results of studies of forestry crops of different planting densities
by various authors of the CIS and the Far Abroad shows that there is no single opinion on this
problem that is explained by the presence of a large number of factors affecting the formation of
artificial phytocenoses. However, the conducted studies allow us to establish a number of general
patterns:

- with an increase in planting density, the closure of crowns and the formation of forest
phytocenosis occur earlier. The thicker the crops, the earlier and more intense the natural decay
occurs, which with age leads to an equalization of the number of trees in the area;

- the average height of the stand with a high density of planting first has higher indicators
compared to rare and medium density crops, and then the differences are smoothed out with age;

- the average diameter in dense crops is smaller, and this pattern is manifested to a greater
extent compared with height;

- crops of increased density (7.0-9.9 thousand pcs/ha) have advantages over rare ones
from the perspective of preservation of the stand and selection of leader trees. Crops with a
density of more than 10.0 thousand pcs/ha are more susceptible to wind breaking and storm
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breaking, as well as to various diseases. It should be noted that the costs of creating crops and
carrying out reforestation tending in them are also higher in dense crops.

The optimal planting density of forestry crops is determined by the purpose of the crops,
the conditions of habitat, biological characteristics of cultivated species, the type of planting
material, etc. The experience of growing forestry crops in Belarus and in other countries shows
that in poor growing conditions it is expedient to create more dense forestry crops with the
purpose of fast closure of crowns. When creating complete forest crops, the row spacing shall
not exceed 3.5 m, otherwise the closure of the crops occurs at a later date, which requires
conducting additional tending.

In order to streamline the types of forest growing conditions (soil varieties), optimize the
approaches for their practical use in reforestation and afforestation, it is recommended to
introduce amendments into Appendix 3 regarding the grouping of types of forest growing
conditions by coniferous forests, subors, sub-oak and oak forests.

In this regard, when creating forestry crops of pine and birch in the conditions of pine
forests (A1 -As), the planting density when creating crops by seedlings is recommended to be 8-
10 thousand pcs/ha. In subors (FCT B,-By), it is recommended to use pine, spruce, larch, oak,
linden, birch as the main tree species. Planting density 6.5 - 8.0 thousand pcs/ha for seedlings,
4.5-5.5 thousand pcs/ha for plants. For FCT C,-C4 planting density of trees of main tree species
(pine, spruce, larch, oak, ash tree, maple, elm, linden, black alder) the planting density is 5.4-6.5
thousand pcs/ha (seedlings), 4.2-5.2 thousand pcs/ha (plantlets). For FCT D,-D4- 5.0-6.0
thousand pcs/ha (seedlings), 4.1-5.0 thousand pcs/ha (plantlets). It is recommended to use pine,
spruce, oak, black alder, birch with a planting density of 4.5-5.5 thousand pcs/ha (seedlings), 4.0-
4.9 thousand pcs/ha (plantlets) in the depleted peat deposits, drained lands, regardless the types
of forest growing conditions.

In this regard, Appendix 3 of the Regulation should be stated in the following edition
(table 9).

Table 9 - Standards for the number of forest plants (planting material) with an open root system
for the design of artificial reforestation and afforestation *

Quantity when using
Forest growing conditions types seedlings (SL) or plantlets (PL), Main tree
(soil varieties) pcs/ha species
minimum maximum
Coniferous forests A;-A4 (sandy) 8000 (SL) 10000 (SL) P, B**
Subors B,-B,4 (sandy loam on sand, 6500 (SL) 8000 (SL) P,S, L, O,
sandy on loamy sand and fine loam) 4500 (PL) 5500 (PL) Lin, B**
S,P, L, O,
Sub-oak forests C,-C,4 (sandy loam and 5400 (SL) 6500 (SL) Ash, M, E,
loamy on sandy loam and loam) 4200 (PL) 5200 (PL) Lin, BIAI,
B**
Oak forests D,-D,4 (loamy and clayey, 5000 (SL) 6000 (SL) é) ’SAf_h’Ll\i/ln’
sandy loam on loam and clay) 4100 (PL) 5000 (PL) |’3| AI 'B**’
Disturbed natural_habltats (depleted 4500 (SL) 5500 (SL) P. S, BIAI
peat deposits, drained lands), regardless 4000 (PL) 4900 (PL) Rk
the types of forest growing conditions

* In areas with moist soils, the appointment of a method of natural regeneration without
assistance measures is allowed during forest management.
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** Birch as the trees of the main tree species can be used in indigenous types of forests, as
well as in afforestation or the creation of forestry crops in areas of clear-cutting in the foci of the
root fungus.

Among soft-leaved species in the republic, the largest share is made up of birch stands,
which area of about 23% of the forested area, second in distribution only to pine stands.

Birch  forests formed as  derivatives of pine, spruce and oak
forests are represented by a silver birch (72%). The rest of the birch forests (28%) are fluffy
birch, confined mainly to lowland and transitional bogs with varying degrees of water cut. The
widespread presence of birch forests is due to the breadth of the edaph-phytocenotic potential of
two forest-forming species of the genus birch.

V.N. Sukachev (1964) distinguished indigenous and derived types of forests. Indigenous
- these are the types of forests that exist stably in these conditions of habitat. Derivative forests
are stands in which the demutation (restoration) processes of indigenous edificators can
occur; there can be irreversible processes of development of derivative forest types.

Warty birch forms stands in the lichen, heather, lingonberry, mossy, bracken types,
dominates the bilberry, sorrel, ashweed, and nettle types of the birch formation (Yurkevich,
1980). Currently, in the birch formation of forest phytocenoses, the predominant part belongs to
bilberry (19.3%), sorrel (15.7%), ferny (14.2%), long mossy (10.7%), bracken (10.3%) types of
forest.

Thus, it is recommended to use birch as the main tree species not only for afforestation
and for creating forestry crops in the foci of the root fungus, but also in the indigenous types of
forests.

In paragraphs 43 and 44, it is necessary to adjust the procedure for survey of forest
fund plots, both designed and not designed by the forest management project for reforestation
and afforestation. In addition, in paragraph 44, there shall be excluded the timing of the survey
of forest fund plots that were not designed by the forest management project for reforestation and
afforestation, in order to create new forests on felling sites in a timely manner, permits for which
were issued with a deadline for summer and autumn period.

The Procedure for Survey of Forest Fund Plots to Evaluate the Quality of
Reforestation and Afforestation

The survey of forest fund plots to evaluate the quality of reforestation and afforestation
includes:

the technical acceptance of forestry crops and measures taken to promote natural
regeneration of forests;

the forest inventory of the first and third year of cultivation;

the inventory of sites for promoting natural regeneration of forests, which is carried out
three years after the completion of activities on promoting natural regeneration of forests;

the inventory of forest stands for the purpose of transferring to forested lands and taking
into account the results of measures taken to promote natural regeneration of forests and natural
regeneration without promotional measures.

To establish the survival rate of forestry crops after the third year of cultivation and until
they reach the age of seven, in order to substantiate the appointment of measures to supplement
forestry crops or write off dead forestry crops, an unscheduled inventory is necessary.

In this regard, we recommend to supplement paragraph 52 after the fourth clause with
the clause of the following content: "unscheduled inventory of forestry crops."

In order to establish the conformity of forestry crops of combined and natural
regeneration of forests with the basic regulatory requirements, they are examined in kind with
the laying of test plots and (or) accounting sections.
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There are no requirements for laying test plots when examining forestry crops in the
current Regulation. It is recommended that paragraph 53 be supplemented as follows.

“The laying of test plots during the survey of forestry crops is carried out in accordance
with the requirements of TCCP 622-2018 (33090) Technical Requirements for Forest
Arrangement. Allocation and Taxation of Cutting Areas During Forest Management Activities in
the Forests of the Republic of Belarus”.

The technical acceptance of works on promoting the natural regeneration of forests is
carried out with the aim of establishing the correctness of the allocation and design of the site,
promotional methods, their compliance with the designed measures and forest growing
conditions, as well as the quality of the works performed.

At present, in paragraph 57 of the Regulation, it is noted that a commission of a legal
entity involved in the forestry conducts forestry checks of at least 3% of the area of measures
taken to promote the regeneration of forests along the forest district.

In order to improve the quality of the promotion of the natural regeneration of forests, the
commission is recommended to check at least 10% of the area of promotional measures along
the forest district.

The technical acceptance of forestry crops is carried out in order to determine the
correctness of indication of the boundary of the forestry crops area on the site, to install a
forestry mark, and to establish the correspondence of cultivated tree and shrubbery vegetation to
the forestry crops project, technology for creating forestry crops, the number of planted forest
plants (planting spots), the quality of works performed.

A deviation of the method of soil cultivation from the forest crops project is not allowed. A
deviation of the average distance between the axes of the lanes, furrows, micro-elevations from
the indicators established by the project shall not exceed +/-15%.

It is recommended to exclude the first sentence from the second part of paragraph 58
regarding the inadmissibility of deviation of the method of cultivating the soil from the forestry
crops project due to the fact that the use of different methods of cultivating the soil on the site
does not affect the quality of creating and growing forestry crops.

High-quality soil cultivation for forestry crops provides favorable conditions for the
growth of cultivated plants. The correct choice of the type of the working body, taking into
account the technological properties of the soil and the substantiation of the parameters in
relation to the specific conditions of its work determine the quality of the soil treatment, energy
consumption, productivity and other operational indicators.

The partial tillage is the main method of tillage for forestry crops in felling sites with a
significant number of stumps and slopes. It can be carried out by lanes, furrows, micro-
elevations, platforms, pits, terraces, etc.

When using modern types of automotive machinery and tillage tools on felling areas with
stumps, it is difficult to maintain the distances established by the project between the axes of the
lanes, furrows, micro-elevations. In this regard, it is recommended to increase the deviation from
the projected by up to +/-25%.

The technical acceptance is the first stage in the system of ongoing control over the
quality of forestry crops. The commission checks at least 5% of the area of forestry crops created
along the forest district in the reporting year. To evaluate the quality of works performed, the
minimum indicator (5%) is insufficient. Currently, the volumes of artificial reforestation and
afforestation are increasing, the issue of evaluation of the quality of forestry crops is of particular
importance. It is recommended to check at least 10% of the area of forestry crops created.

In this regard, it is also recommended to increase the minimum indicator of inspection
from the area of forestry crops subject to inventory along the forest district (10%), since the
current minimum indicator (5%) is insufficient for an objective evaluation of the quality of the
works performed (paragraph 59).

An inventory of forestry crops is carried out in the first and third years of their cultivation
in order to establish the survival rate of forestry crops and the purpose of measures aimed at
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improving them. When determining the survival rate of forestry crops, plants that are planted
less than a month before the inventory are not taken into account.

The category of forestry crops of good quality includes forestry crops with survival rates
not lower than standard values, uniform distribution of trees of the main tree species across the
area, intensive growth and development. Forestry crops with survival rates below the established
normative, but not less than 25%, are referred to the category of forestry crops of satisfactory
quality. With survival rates below 25%, forestry crops are considered unsatisfactory, can be
deemed dead and subject to write-off.

In connection with the ongoing climate changes, lowering of the groundwater level and a
smaller amount of precipitation in the spring-summer period on the territory of the republic, it is
difficult to ensure high survival rate (90%) by agrotechnical and forestry tending during the
juvenile period.

The analysis of the survival rate of one-year and three-year crops of pine, spruce and oak
in various forest areas (burnt areas, felling on windbreaks, agricultural lands, etc.) varies from
65% to 83% (Volovich, 2010; 2013; Gordey, 2010; Kovalevich, Kruk, 2009). Thus, the number
of surviving plants on the forested area provided the opportunity to transfer them at 7 years of
age to the forest covered lands with an average survival rate of 74% at the age of three years.

In this regard, the recommended normative survival rate of forestry crops of good quality
shall be 80% for annual crops, and 75% for three-year-old crops.

Agricultural lands accepted into the forest fund, as a rule, are mainly represented by
sandy and sandy loamy soils, which are characterized by a low content of nutrients, the presence
of compacted arable horizons, the absence of mycorrhizal fungi and the low activity of
antagonist fungi and microorganisms.

Forestry crops created on such lands are characterized by low biological stability and
sensitivity to the effects of a complex of harmful substances and organisms in the soil, which
negatively affects their survival and preservation.

It should be noted that coniferous roots have a significantly lower ability to penetrate into
compacted soil horizons, since pine has the thickest root endings compared to other tree species.
In addition, when conducting afforestation on agricultural lands there is very often a problem
with the survival rate of forestry crops associated with fairly persistent foci of chafers -
rhizophagous lamellicors, whose larvae, eating the roots of plants, cause them to dry out.

Therefore, for one-year forestry crops created on the lands of the former agricultural use,
the recommended normative survival rate is 75%, and for three-year-old crops - 60%.

Based on foregoing, we recommend to make an adjustment to Appendix 14 in the
Regulation and reduce the minimum survival rates of good quality forestry crops (Table 10).

Table 10 - Minimum indicators of survival of forestry crops of good quality (%)

One-year forest Three-year forest
Land types crops crops
All types of land, with the exception of 80 75
agricultural land accepted in the forest fund
Agricultural land accepted in the forest fund 75 60

One of the effective methods for monitoring the quality of reforestation and afforestation
is the transition of forestry crops to forested lands. An inventory of forestry crops with the
aim of transferring forest crop stands to forested lands is carried out on forest crops sites of 7
years and older, with the exception of cases specified in paragraph 63 of this Regulation, by
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determining the adequacy of the number and height of the trees of the main tree species, the
uniformity of distribution of the trees of the main tree species by area and the correlation of
heights of trees of primary and secondary tree species.

In this Regulation (paragraph 63), for forestry crops of all major species, the maximum
period of transfer to forested land is 10 years, for English oak - 15 years.

The standards for the number of specimens and the average height of the trees of main
tree species for complete forestry crops to be transferred are determined depending on the type of
forest (Appendix 18 to the Regulation).

Currently, there is a need to improve the quality requirements for forestry crops to be
transferred into forested lands, which should be considered as one of the most important
conditions for improving the quality and increasing the economic efficiency of forestry crops
production.

In the 80s of the last century, the Institute of Forest conducted research on the
development of the draft state standard “Forestry Crops. Quality Evaluation” (Morozov,
Gerasimovich, 1984). Based on the results of the survey of forestry crops, there was proposed to
substantiate the time of their transfer to forested lands, there were developed criteria for
evaluating the quality of crops, which included the following indicators: age of forestry crops as
of the moment of transfer to forested land; average distance between rows of cultivated
plants; the number and average height of healthy trees of the main tree species; the average
height of natural admixture of unwanted tree species.

At the same time, three categories of crop quality were identified, which were established
by comparing the values of indicators characterizing the state of crops in a given area with
standard indicators. For the main tree species crops, taking into account the type of forest
growing conditions, standard indicators of the average distance between rows (m), the number of
trees of the main tree species (thousand pcs/ha), the average height of the main tree species (m)
and the average height of undesirable species (m) necessary for the transition of forestry crops to
forested lands were developed.

In the Russian Federation, the evaluation of the quality of forestry crops is carried out in
accordance with the developed and approved industry standard (Industry Standard OST 56-99-
93).

In accordance with the Industry Standard OST, forestry crops are evaluated for quality
classes 1 and 2 when they are transferred to forested lands. The quality of forestry crops is
evaluated by the following indicators: the age of crops when they are transferred to forested
lands, years; the row spacing, m; the presence of cultivated viable trees, thousand pieces/ha; the
presence of shading of the main tree species by naturally renewed trees and shrubs of undesirable
tree species.

For crops created by sowing, the timing of their transfer to forested lands, depending on
forest growing conditions, can be increased by 1-2 years.

Forestry crops, which are 20% or more higher than the requirements in the table for the
height of the trees of the main tree species for crops of the 1st quality class and correspond to the
requirements of the 1st class for all other indicators, are referred to excellent crops if their rapid
growth in the future does not exceed the decrease in resistance to adverse climatic factors.

The quality class of forestry crops is determined by comparing the value of each indicator
established for it with the requirements of the Industry Standard OST 56-99-93. For an overall
evaluation of the quality of forestry crops, an indicator of the quality class with the lowest value
is taken. Forestry crops that do not meet the requirements of the 2nd quality class are defective.
Measures for improving the quality of crops to the standard level are conducted in them. Areas
of forestry crops in which the main cultivated tree species has been replaced by others are
subject to write-off and transfer: 1) in case of renewal by a valuable kind of wood - into another
type of forestry as natural young trees; 2) in all other cases - to the forest cultural fund - for
reconstruction by forest crop methods.
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The practice of forestry crops production in Belarus has shown that when converting
forestry crops to forested lands, the standards for the minimum number of viable trees and the
average height of trees of the main tree species hardly correlate with the type of forest. In this
regard, for practical use it is expedient to use 2 standards (standard 1 and standard 2), which are
determined by the main tree species growing on the site. As criteria, 2 indicators are accepted -
the minimum number of trees and the average height of trees taken into account, while the type
of forest is not taken into account.

Standard 1 is characterized by a larger absolute value of the minimum number of trees
than in standard 2, and the average height of the trees taken into account is lower than standard
2.

Recommended standards for the number of specimens and the average height of trees in
the areas of forestry crops to be transferred to forested lands are presented in table 11 (Appendix
18 to the Regulation).

Table 11 - Standards for the number of specimens and the average height of trees in forestry
areas to be converted to forested lands

The minimum The average height
Main tree species Standard of trees taken into
: number of trees,
growing on the plot number account, m, not less
thousand/ha
than
1 2 3 4

Silver birch, 1 4.0 1.6
fluffy birch

2 3.0 2.0
English oak, Norway maple, 1 3.0 0.9
common ash, smooth elm, rough
Norway spruce, white fir, Scots 1 3.1 1.0
pine

2 2.6 1.5

1 2.4 2.0
European larch

2 2.0 3.0

1 3.0 1.5
Small-leaved linden

2 2.5 2.0

1 2.5 3.0
Black alder

2 2.0 3.5

A valuable forest stand shall first of all be a mixed forest stand and the participation in it,
along with the trees of the main tree species, of other coniferous and hard-leaved trees plays a
positive role both in the stability and productivity of the biocenosis. Therefore, it is proposed to
take this into account when transferring forest stands to forested lands. Along with coniferous
and hard-leaved species, in certain types of forest growing conditions, black alder and birch may
be considered as species that increase the stability and productivity of forestry crops.
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In this regard, it is recommended to introduce an amendment into and supplement the
paragraph 63 with the following wording:

“An inventory of forestry crops with the aim of transferring forest crop areas to forested
lands is carried out on forest stands of 7 years age and older, with the exception of the cases
specified in paragraph 63 of this Regulation, by determining the adequacy of the number and
height of the specimens of the main tree species, the uniformity of distribution of trees of the
main tree species through the area and correlation of the heights of trees of primary and
secondary tree species.

Indicators of forestry crops on the site, transferred into forested lands, shall not be less
than the standard for the number and average height of trees (standard 1 or standard 2)
established in accordance with Appendix 18.

In the inventory of forestry crops in order to transfer plots to forested lands, one of the
standards (standard 1 or standard 2) established in accordance with Appendix 18, which is
determined by the main tree species that grows on the forest stand, is applied.

The number of trees to compare it with the quantity according to standard 1 or standard
2 established in accordance with Appendix 18 is determined by recounting the existing trees of
the main tree species on the test plot, formed both artificially and naturally. If their quantity is
insufficient to the appropriate standard, other coniferous and hard-leaved trees formed on the
site both artificially and naturally can be added to the trees of the main tree species, with the
exception of cases with forest conditions D,, D3, Dsand C,4, where black alder is taken into
account together with coniferous and hardwood trees.

For a plot of forestry crops to be transferred to forested lands, if mixed forestry crops are
created on it with the participation of birch, in the applicable standard, according to Appendix
18, the minimum number of trees shall be decreased by a percentage equal to the participation
of birch in the total number of cultivated species according to technical acceptance data.

The average height of trees is determined as the average value for trees of those species
that were taken into account to establish the number of trees and compare it with the quantity
according to the standard (standard 1 or standard 2) established in accordance with Appendix
18.

The upper height of trees and shrubs capable of further shading the trees of the main tree
species shall not exceed the value of the average height of the trees of the main tree species in
forestry crops. An exception in this case are instances of trees and shrubs that do not form a
canopy.

Forestry crops sites that meet the regulatory indicators established in accordance with
Appendix 18 can be transferred to forested lands until the forestry crops reach 7 years of age.

For forestry crops of all main tree species, the maximum period of transfer to forested
lands is 10 years, and for English oak - 15 years.

Forestry crops of trees of main tree species that have not reached the standard values
established in accordance with Appendix 18 by the age of 10 years and forestry crops of English
oak — by the age of 15 years, shall be written off in the manner prescribed by Section 6 of this
Regulation. The written-off plots, depending on the quantity, condition and species composition
of the trees and shrubs on them, are transferred to other types of land. The transfer of the
written-off areas of forestry crops to the forested lands is carried out in the presence of at least 4
thousand woody forest plants with an average height of 1.0 m or more, with their relatively
uniform distribution over the area.”

Requirements for Forest Stands Tending

Tending of forest stands is carried out in order to ensure indicators of the number of
forest plants of the trees of the main tree species in the area not lower than the normative ones, to
improve the survival rate of forestry crops, and to eliminate competition to cultivated trees of the
main tree species from the side of the plants that interfere with their growth.

50



It should be noted that an inventory of sites with measures taken to promote the natural
regeneration of forests is carried out three years after the implementation of promotion activities
with their division into quality categories: good (regenerated with the main tree
species); satisfactory (regeneration with the trees of the main tree species is not
completed); unsatisfactory (not regenerated with the main tree species).

In the case where the regeneration of the main tree species is not completed, it is
necessary to carry out forest management measures to ensure an increase in the number of plants
formed due to natural regeneration and to improve their condition, to increase the participation of
the trees of the main tree species by tending of forest stands, the effectiveness of which shall be
evaluated when re-inventorying.

Consequently, the forest management measures on the tending of forest stands carried out
before the introduction of forest stands in the valuable category, should include not only the
supplementation of forestry crops but also the supplementation of sites with measures taken for
promoting the natural regeneration of forests.

The supplementation is made by plants of those tree species that were used to create
forestry crops, as well as coniferous and hardwood trees, taking into account forest growing
conditions.

In poor forest conditions, in order to increase soil fertility and reduce the fire hazard of
formed stands, it is recommended to supplement the crops with silver birch.

In rich forest growing conditions (D2, D3, Djand C,), the supplementation with black
alder, which is a highly productive kind of wood on drained soils, is allowed.

Thus, paragraph 66 is recommended to be reworded as follows: “The following forest
management measures are included in the tending of forest stands before the forest stands are
included in the valuable category: supplementation of forestry crops and sites with measures
taken for promoting natural regeneration of forests; agrotechnical tending of forest
stands; chemical tending; cleaning felling; clearing felling.”

Paragraph 67 shall be supplemented with the part concerning the supplementation of
forestry crops, with the following content: “Supplementation of forestry crops on a site is carried
out by the method of planting forest plants that were used to create forestry crops, as well as
coniferous and hardwood trees, taking into account forest growing conditions, with the
exception of areas with A; forest growing conditions, where the addition of birch is allowed, and
with Dy, D3, D4 and C4 forest growing conditions, where the addition of black alder is allowed.”

Criteria for Classifying Forestry Crops as Dead, the Procedure for Writing Off
Dead Forestry Crops and Their Maximum Share in the Area of Forestry Crops Being
Created

The dead forestry crops include forest stands with a survival rate of less than 25%, with
the exception of plots or their parts where the total number of preserved forest plants of forestry
crops and the viable natural regeneration of trees of main tree species with a height of at least 0.1
m is at least 1000 pieces in terms of 1 ha and the cases referred to in paragraph 74 of
this Regulation.

The practice of forest crops production has shown that the areas of forestry crops in one
allotment are characterized by different soil and hydrological conditions that determine their
survival, growth and condition. In this regard, when transferring forestry crops to forested lands,
small areas with dead plants can be found, while the rest of the area meets the transfer criteria.
Therefore, it is expedient in the case of death of forestry crops on a part of a site with an area of
more than 0.1 hectares of a single contour, to divide it into separate taxation plots with their
limitation in kind.

Therefore, paragraph 72 must be supplemented with a part that envisages that in the
event of loss of forestry crops on a part of an area of 0.1 hectares of a single contour, it shall be
divided into separate taxation plots with their limitation in kind.
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The analysis of normative technical legal documents showed that the Regulation on the
Procedure for Reforestation and Afforestation reflects all the necessary procedures for
reforestation and afforestation, including survey of forest fund plots, evaluation of the quality of
reforestation and afforestation, requirements for the tending of forest stands, the procedure and
requirements for putting them into category of valuable forest stands. In this regard, there is no
need to develop other legal acts in the field of technical regulation and standardization of
reforestation and afforestation.

For convenience and practical use during reforestation, the features of technologies for
creating forestry crops in various categories of forest areas, soil preparation and cultivation,
sowing and planting, composition and spacing schemes and other technological methods are
quite fully described in the recommendations developed by the Institute of Forest, which were
entered into the register of technical regulatory legal acts of the Ministry of Forestry
(Recommendations, 2010, 2010, 2015, STB, 2017, etc.).
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Conclusion

The analysis of practices, methods and ways of reforestation of fellings of dried
coniferous plantations in different habitat conditions, existing in Belarus, as well as of the
dynamics of drying of coniferous plantations by geobotanical subzones in the context of the
conditions of their habitat has allowed to develop a Guidelines documents "Guidelines for
reforestation of fellings of dried pine and spruce plantations."

The Guidelines were sent to all enterprises of the Ministry of Forestry of the Republic of
Belarus, all comments and suggestions were taken into account.

Developed and improved technologies of reforestation of the fellings of dried coniferous
plantations were tested by laying experimental and production objects in the forest fund of
Gomel, Brest, Minsk, Mogilev, Grodno, and Vitebsk SPFA. 25 experimental objects of
silvicultures were laid in three geobotanical subzones of the republic.

Reforestation on dried spruce and pine plantations fellings is carried out by means of
natural regeneration of forests, creation of silvicultures (artificial reforestation), and combined
forest regeneration.

Artificial reforestation is one of the priorities in Belarus, which accounts for 82-93%.
Natural regeneration has a small percentage (up to 12) in the total volume of reforestation.

Promotion of natural regeneration in the areas of dried pine stands after clear sanitary
felling, performed by cutting two-layer furrows, has a beneficial effect on the sprouting and
development of self-seeding.

The study of the natural regeneration in the felling areas of drying spruce forests showed
that the nature of reforestation was not satisfactory. On a number of experimental objects the
regeneration of commercially valuable species is absent completely, there is a change in species
composition to broadleaved species. In other cases, the number of spruce undergrowth is not
sufficient for the formation of forest phytocenosis.

Reforestation on felling areas of dried coniferous plantations is performed by creating
silvicultures by conventional methods, including soil treatment in form of cutting two-layer
furrows followed by manual planting.

Tests of the reforestation technology have shown high efficiency of the creation of mixed
silvicultures of coniferous and hardwood species.
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ANNEX
Acts of experimental and production objects
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TLIL Twemxo ® mavamamxka OTACHA J6cHOro Xxoosfiorea i Accomcanopamne A,
Amgpeitxoniss cocTamene macroxumit axT 0 ToM, YTO B pesyasTaTe pumoancinx HHP s

yoroltamax » no xourpaxty No BFDP/GEF/ICQS/1626
MBCM{PHHﬂ m“mmmm&wwu
TBOMI??. AN OMTHO-POINBOACTRCHIOH OfnexT.

Xi uKa :’omnmm

MecTononoaenne o XAPARTCPHETHRA: Bater 24 Kpaprata 54 Mukausessickoro
accioyecTea Jlymmcixoro aecxona Bpecrexoro ITUIXO.

Hean coxzanmsa omaieoro ofinexra: anpofamis TeXHOsontl JeCOBOCCTINOBICHI
napyGox yooxmx Xnoflunx uacasacHmnit.

Yuacrue cropon:

THY dbmutyrm HAH Se.lqycwu nponcaciie HHP; suGop metoma »

oﬁocua-me THILS NOCHMX KYILTYP,

Crvommas cannTapaas pyGxa yeoxmero cocnonoro macasacins 2018 roza, TIIV B;

- MAIOEATS ONMTHAIX KyabTyp — 0,5 ra;

- BWJL TECHIEX KYABTYP ~ cmlanypum

- COCTRB JCCHMX KYALTYP ~ §

« PRIMCIICHIE TOCAROFIMX MECT ~ mG ~29x0.8w; cocma - 2,1 x 0,8 w;

= rycroTa nocaaxe - 5952 wr./;

= Cpox mocanxm ~ ocens 2018 r;

- i P - ayGa ¢ saxp
cocim

~ FIPMOAHEICNOCTS NCCHMX KYasTyp - 96 %.

R xopuesoft @, cesnu
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Bupoam: C nesio NOBRIICHI NPOYKTIBHOSTH W YCTORMMBOCTI 2000N, 3 THXKC
OUTHMIDALIMN HX BOPOHOND COCTARA 8 NOXSONE TyGono-Tesmoxnoltinax accos n TJIY B,
1 BupyGrax ycoxumx XsofMmX nacmmacHill POKOMCILAYCTCR COMMINC CMEIBEHMILX

Or TJIXY eJlymmeesixnit accxoxs

Beaspycun
azmaft accrranit
npolacs SaupITY
" fecos
H.B. Fopae /. TLIL MHesxo
Maaumnil saysit coTpymx ¥ ACCHOTO XORAACTES 1
maboparopui npobreM SOCCTAMORICIIE,
WM W OXPAHM IECOB
o E.A. Teracixos y AN Awapeinosen
/



FOTOMUMRMX H OPOIYKTIMINX HACRAACHHAD N0 XORTPAKTY
BFDP/GEF/CQS/16/26 npoexta MIO/BCEMHPHBIA BAHK «Pasmirmue sccsioro
cextopa PecnyGuncn Bemapycin TBOALI73

Hactosumie axtoM NOJITREPAIACTCS, YTO KOMHCCHR B COCTRRG

HpeACTRRHTEACH

THY «Mucruryr seca HAH Beaspycus -~ san, xexa. HB, Fopacil,
e, EA. Tersenxona n npeacramereacit IJIXY wiysimnemaorit secxons ~ raanmoro
acciero TLITL Kiecanko o 1avasiinms oriess 7ecuoro Xoosiicrea i ACCoMEOpaInI
AH. Amapefixostin COSTRRIUIN MACTOSZUGE AXT O TOM, YTO B PEIYALTRTC BMIUIICIRE
HHP » pamxax seponpiextus 3.1.6 «Coscpmencraonanse u anpolaspes Texnomsore
supyGox  ycsxmoupex XsoffMuX 1ecoR © HOMWNO  CoRIMIMR

Buqycn TBOAIIT3 sanoseit OENTIO-IPOINOICTRCIOME OnexT,
XApaKTePHCTHRS ONMTHO-HPOMISOICTHENNONO 06nexTa

MecTonosoaenne m xapaxreprerika; saen 42 seaprans | Miscneniscxoro
necamyecTra JIymimicixoro acexosa bpecrexoro [MTUIXO.

Yaacrue cropon:

THY «Mucrwmyr acca HAH Beaspycun — pposexcsiee HHP; suGop merosa s
TEXHONONE!  ACCOBOCCTRHORICHMA  BMUPYOKH  YCOXUICIO  COCHOBOTO  HACHRACHMN,
O5OCHORAINE IPOBCACIIE NP CONCACTRI CCTCCTBCHHOMY BOSOGHORICHINO,

TIIXY oJlyimmwemarft aecxons ~ ofpaSoTxa noTes, Hapeskn miyxHEX Goposn,
warypioe ooparcae it oxpana ofrexTa,

Onucanne obnexra:

HECANO, =~ 10C, pospacy - 55 aer, THn secs -

Xapaxmepucnioxa y
cocrax sunectufl, TIIY A,

Crousas CaHuTapsas pyGxa yCOXMEro cOCHOnOro uacaxacins 2018 roga,
mouaas yuacrxa — 0,2 ra;

Coxeficrne ¢ BOOGHRORICHING TCCOB IIYTEM IPEIKN ILTYARIMX
Gopoy — secia 2019 1.

Bomoass: [lpst nmfope HARPARACIONW JCCOBOCCTHINONICHIEN NPCHMYIIOCTO
CACAYET OTIABATL CCTECTRCHHOMY BXMOGHORACIINO 30008, cCan ONo ofeceramaer »
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TYTEM OPMAPOREHAC BICARIACHRA FARBHNX NIOPOA B
OfCCNCTHBRONIN

BRpYOKAX  ILIOUELILI0 10 1,0 ra opst saneans RI0IONOCKUMX IACHKACKIE B CTeax
neca

Or FXY wiymioreradt secxoms

Beaapyca
Faasstait secummnit
Saseayoupiii saboparopacit :
BOCCTRHORNCHINS, JRNTI
"
3 i H.B. I'opacit Taeanxo
Maagumdt naywndil cotpypie Havamsamx ofacaa secsono xosficrsa x
asboparopis npoGaes BOCCTAIONIICIEN,  ACCOME



AKT
P ACTD
CORASHMONO Bpi numoaNctss Meponpasmis 3.1.6 «Concpmencraonasnse i anpolazpe
TEXHOIOMIH ACCOBOCCTAMORICHIE BAPYTOK YCMXMOUIX XBORHAIX 20000 € 1IN0
COLTARIA YCTOMSMBEX W IPOMYXTHBHMX Hacuxcsitis 10 xosrpakty Ne
BFDP/GEF/CQS/16/26 npoexra I'2OBCEMHUPHBIN BAHK «Psmiersie secuoro
cextops PecryGanxu beaspycss TBOAT173
HacToRuue AXTOM DOXTBCPACEICTCN, HTO KOMMCCHA B COCTABS Npescranmrenci
THY eMucriryr aeca HAH Beaapycus ~ an, aaloparopwcht, xc-x.n. H.B. lopach,
sware. EA. Teracwxosa n mpeacrammescl IJIXY oJIynmmetnomi accxons — rassoro
acciorgero [LIL Iieaxo it MESMILBIKS OTACAR ACCHOTD XOAPCTES M ACCOMETROPALI
AM. Awapelixonsa cocTamunn HACTOSUmL KT O TOM, YTO B PCIYALTATC BMUDOTHCHNA
HHP » pasxax sepompustis 3.1.6 «Concpmencraonainne o anpoSaums TEXHONOMHM
BCCOBOCCTAROMICHIE  BUPYEOK  YOMXBOUBX XBOMIMX 5CCON © NCAWO  COMIMGIA
YOTORMMEMX 1 MPOAYKTMEIAX Mackacinite 1o xonrpaxty No BFDP/GEF/CQS/16726
nposKTa mcmmmﬁ BAHK «Pamsssmne secnoro cexropa  PecoyGmna
Beaapycss TEOAT1T3 sancoen otmuo-npoiIsoacTeeninuil ofrexr.

Ywuacrue cropon:

FHY aHscriryr seca HAH Beaspycus ~ nposcacinse HHP; muGop seroza u
TEXHOTOMIE  JCCOBOCCTAHOMICHIA  SMPYGAI  YCOXIIETO  COCHOROTO  IACIKIACHNSA,
OBOCHOBIHMNE TN SOCHMX KYABTYP;

XY wiynmnewmonft secxose — oSpalorxs nownts, MOCAIKA NECHMX KyaLTyP,
HATYPHOS OPOPMISHIS It OXpana 0OHCKTS.

Onncanre obnexTa:

Crnownas cavrrapias pyfixa yeoxmero cocuonoro Bacasackia 2018 roxs, TIIY
A

= IACIIATS OIITIEX KyasTyp =~ 0,3 ma;

- max KYASTYP = J¢ KyALTYPS COCHM,;

- cxeasa emeiseaies — 3pCocient 2pPainm 2pApoina;

PRIMCIRCHMC BOCARONHNX MecT ~ 2.3 X 0.8 w;
KOTHICCTBO DOCATOMHIX MeCT — cociea ~ 1630 wrr/ra; peGmm — 544 mr/m;
apostiee -~ 544 wrr/ra
- BpeMa pocamar ~ 2018 r,;
« NOCAROWINT MATEPHAN ~ CCXNIIN COTHM € JAXPUTOR XOpHCHOR CHETEMON;

62

= NPHKHBACMOCTE ROCHMX XYI8TYP - 90%.

Busoan: C neamo nomsimesns

PACTPOCTPARCHNA TPARAHMCTON PACTHTCILHOCTH, YMCHLUIACT HCMAPCIME
BIATH © NONNK, COXTACT GAIONPHATHRIC YCAOBIUA AR UPHRICHSHIE TIMIL.

Or MHY «Huncnrryra seca HAH Or FAXY wWiymimeman aecxors

Beaapycin
st accirmit
Sascxyrouust saboparopscit
npofacs JALUTR
"
H.B. T'opach TLIL Macasxo

Maazuit naysimast COTpYIHIER oTAC TECHOrO XongfcTea W

PIATOPILH HPOSTEM BOTE
SAUBIT 3 aecon

E.A. Terneuxon 2 AM. Auapeltsosen



AKT A
mmwmom
COLTAMBONO NPIt BRNOARCHII Mepoapiorae 3.1.6 «ConepusesicTnosasoie i anpobami
TEXHOTOTHI JCCOBOSCTAMORTCHIEE BUPYGOK YCHXMOMINX XBORHIMX 2CCOB € UEAMO
CORABMIMA VCTOMTHBMX I MPOTYKTHBIMX HACKAACHHED N0 XORTpaKTy Ne
BFDP/GEF/CQS/1626 npoexta 3 BCEMUPHBIR BAHK «Pasmirmse secsioro
cexropa PecyGaman Beaapycie THOAL173
HACTOSUZIM aXTOM MOATRCPAIACICS, YTO KOMICCHR B COCTEDG HPEACTRRNTCACH
FHY «Hucrsryt aeca HAH Beanp ~ 32m, 286 piectl, x.c-xar. HB. Fopacit,
MALC. memnmmrnxvmmnm TAAREONO
Aeciariero TLIL Decasso it asaibiangs o113 2eCHOr0 X0asHoTea 1t 1eCoMeTIOPaIIng
AJLAWummmtmﬂmommlmynmm
HHP » pamxax scponprsmin 3.1.6 «Cosepy "
ACCOBOSCTANOMICHIR VORXUOUDEX  XBOHMBX m C HOAKKD  CORANIMN
YOTORURBMX H IPOXYKTHBHMX 1o konrpaxry Ne BFDPIGEF/CQS/1626
mpoexta  I'DO/BCEMHPHBIH BAHK «Paamumie accnoro cckropa PecryGamo
Beaapyess TBOA1T3 ORMTHO-TIPOIBOICTRCHHNA obsext.
XApaKTepsHCTHRS ONLITHO-NPOMIBOICTHENROTD 00HeRTa

Mecronoaomeniee i XapaKTepacTiea: maen 2 xsap
aecirecersa Jlysmieneuxoro sccxone Bpecroxoro ITUIXO.

Ueas  coxzamms  ommrworo 0By o U]

srpyGox ¥ (tEHX XBORMMX HACERACION

Yuacrue cropom:

THY «Mucturyt acca HAH Beaapycin — nposexcrne HHP; saxsanxa nmpoGsiodt
TIOUAIH 00 YCTRHORICHINO UPILKHBACMOCTIE JCCHMX KyauTyp, obocsosaione e
FOCHIX KYARTYP;

w/lymnernit 3ecxons - oGpafoTKa HOABL, HOCAIKA JOCHMX KYALTYD,
naTypioe odopaMacIee i oxpass obwexTa.

Onucanne obnexra:

Crisotzmas casirrapaias pyGxa yCOXWEro COCHOBONO MacaxacHrs 2018 roxa, men
aeca - cocrax oprexosnid, TIY B,y

- AIOWANS ONSITHMX KyasTyp ~ 0,8 ra;

« BHT BCCHRIX XYIRTYP — CILIOMINMC Ky ISTY PR COCHOL;

- exena evemesie ~ 10pC;

S Minawenir

DOCATONHAI MATCPIAT — OXHONCTHHE CORHII COCHM;
OPFGAIBISAOCTS ACCHMX KYIsTYp - 90%.

- PRIMCUICHINE MOCAROSHMX Mect - 2,5 X 0,7 u;
- rycToTs nocaaxn ~ $714 wr.ra
- BpeMs nocaman — 2017 r;

Bumoant: Ha peapyGax yooxumx xsofiusix nacokaenil sodvoxno consuee
HCTMX ACCHRIX Xyastyp cocuir B TIIY ByA; nalmosacten XOpowee ecTocTaemiioe
sosobuonsenme Gepfan B IaTsHCAICM QOPMMPIIOTCH CMCIBAMKE MO COCTARY

FACAMICHNR

Or FHY «Hrcturyta 2eca HAH
Beaapycatn

Jascxyroanil maboparopacit

npoditest ¢ 1A, JaU0IT
uﬂm
H.B. Topacit

Maamedt say il corpymns
zaloparopi mpobacs BOCCTRNORICHRE,
SR M necons

E.A. Ternesxon

Or FJIXY «lysmetsudl aecxons
Maamendt secsuenet

TLIL Mieasxo
Havasamk oracan aecuoro xoasiicTaa

A

/4
/



mmmmmmummwm! 1.6 «ConepuzencTaosasnne » anpobazves

TEXHOSOM MM y X XBOMHIIX 26COD € ET0
COMLAMIA YCTORVMBEIX unpwmmlmnﬁ- 710 xosTpaxty Ne
BFDP/GEF/CQS/16/26 npoexra MIO/BCEMHPHBIR BAHK «Pasmimwe acciioro cexropa
PectryGmexu Bexapycsn TBOALIT3

Hacrorumne axros YTO XOMHCCHS B COCTERE npeacTamrrencit THY
«Mieriryr neca HAH Beaapycite = C.u.c., X.0.-X.1. H.B I‘Mu-c Ternenxosa EA. n
npeacramereasdl FOJIXY wBop i r 0 AecHMMEro
E. A ﬂmummmnmmmmummm
AA. HacsIoncxoro cocrassin macroaull 25T 0 TOM, ¥TO b pesyasture nunoawene HUP

Xapaxrepucrisa onu P ofnexra

Mecvonoaomeniee i xapaxvepmerasa: minea 14, 15 xsaprans 118 Hessmauxoro
AccunsccTna Bopicobekoro omumioro aecxosa Miscxoro TTUIXO.

cropon:

THY aHucriryr acca HAH bBeaspycuo — npobencrne HHP; suGop scrom w
TEXHOROIHM  JCCOBOCCTARORICHUA  HMPYOKM  YOOXINIO  COCHOBOMO  HACMEACHMK,
OBOCHORARIG THIIA JCCHKX Ky XBTYP;

TOJIXY «bopmcoscxnil onrmuil recxoss — o6paboTka nOWNM, NOCANXE JCCHRIX
KYALTYP. RATYPHOS OPOPMICHAE I OXpata obbexta.

Onucanne obnexra:

Corounms canprrapsax pyGia yCoxuero cocHoson acakacina 2017 roxa, TJIY By,
« IUIOMAL ONMTIKX Ky AbTyp ~ 0.8 ra;

* B TICCHIIX KYARTYP ~ CILTOUINISE KYASTYPM COCHM;

- CocTan aeciux Kyastyp - 7C3E;

- PASMCIRCHIC BOCRIOMERIX MecT — 3,0 x 0,8 a;

= TYCTOTA NOCAAXH- 4166 urrira;

= ¢ROCeD IIOCRIKH - BPYHHYIO 1m0t Mey Koaecors;

« CPOK Hoc T ~ ocenk 2018 1y

= TIOSARONMITE MUTCPIEAN ~ CEIMIIN COTHM 1 AN € JAKPATOR XOPIemolt cHcTenol;
- HPINKMBACMOCTS DECHMX KVALTYD - 93%.

Busoua: C ueiaso possiacting NpOTyKTHBHOSTH i YCTOMMHBOCTH J16COB, 3 TRXKE
OITHMICRZIEN HX DOPOFHOTO COCTRER B MOTIONS moxsoRmx wecos 8 TIIY By
12 supyGIAX YOOXHIKX XPORMEX MICAxIestll POKOMCIIYCICK COMARHE CMCUIAMHMX
KYALTYP COCHIE © IOUICHBIM YHACTICM G/ B XOAMYSCTSe 3 cautsny

Or FHY sHucnrmyTa xocs HAH O1 FONIXY wBopuconcxdt
Beaapyens omamInit Accx 0N

LY 1 ol "

PATOP: Frasaaf accmeandt
npobies IOILICHILR, JRmITM

o

e ILB. lopacit EA, Jlsrnunos
Mascunmi nay ot CoTpy B Hasaabinx oraena yecioro xossicrsa i

As00paTOPISI NPODICH BOCCTHHOKICHRE, oIICHINA
e B OXPRILLL B0von
¥ EA Teracuxos 7 AA. Hacioncxet



YTBEPKJIAIO
Hupexrop FOJKY aBopiconcanit
. M. Asecansionioy
20191,

AKT
JACTIKN OMTHO-HPOISHOACTRCIIOND 06nexTs,

CORTNONO Npit sunotesine Meponpaenin 3.1.6 «Coaepiuencrnonamie 1 anpoSatim
TEXHOIONIEN JOCOROCCTRIONICHIE BPYOOK YCMXMOUDIX XDOFINLX J1ECON ¢ 1LAMO
COLBANR YOTOMMMBAIX I HPOIYKTININX Macaxcaciiite 1o Koirrpaxty Ne
BFDP/GEF/CQS/16/26 npockra I'IOBCEMUPHBIR BAHK «Paymrmie aecaoro CeXTOpS
PecuyGasom Beaapycss TE0A1173

HacToungi axToM moITBCPACISCTes, S10 KOMIKCHS B cocTane apeacrasrreac IHY
wHisctryt neca HAH “ CH.6, Ke-xa HB. Fopue, see. Teracnxoss EA. »
npescramrescht TOJIXY  oBoprconckiil ol 26CX030 — FAABRONO  JCCHNSCTO
E. A, Jlnrsnmosa i Maviuiiixs OTISHS JICCHOIO XCORACTSA M ICCOBOCCTROMISHIE
AA HanIoncxoro cocramum uacrosimil 3KT 0 TOM, 10 B peIyaLTaTe sunoamerns HUP
B PAMKIX  MCPORPUATIE 3.1.6  oComcpuencTeobaioie it TEXHOBONNH

pyGox y HRHX XBORIRIX 1ECOB ¢ HSTLX CORIRINIR YCTORMIRMX
I ppoxyxTmX uacaaaemdts  no woirpaxty N BFDP/GEF/CQS/16726 npoexra
IOBCEMHPHBIA BAHK «Pummec aecnoro coxtopa  PectyGain  Beaapyciw
TEOAI173 P eminafl ofnexT,

Xapaxrepuctags 0uTHo-IPOIIBOICTIENMOTO 00beRTa

MecTonoaomenue u xapakrepueyuna: peued 6.1 xsspram 92 [paropomeoro
aecimvecTna Bopiconckoro omameoro acexosa Miscxoro ITUIXO.

Hean conpanns onmvnore ofnexya: mw&mmwmmu
By Gox yooxunex xnofinex iscuend

Yuacrue cropon:

FHY «Hiwennyr seca HAH Bempycis ~ nposcacsie HHP; siGop serom u
TEXHOIOTIIL  CCOBOCCTRIONICIOE  BpyOKIt  YOOXHICTO  COSHOBOIO  HACKMICHIN,
OBOCHOBAIGIC TING 2OCHMX KYARTYP;

FOJXY obopwconckuit omamumit secxoow ~ ofpaBoTan NONBR, NOCLUGE ACCHIX
XYALTYP, HATYPHOC odopaLiesiee it oxpana obLeKTa,

Ouucaune obuexta:

Co pyGxa y

- (LIS OUTHIX xyasryp - 1.2 ma:

= BILL ACCHAIX KYIATYP — CILSOUIIMC CMSIAINILS KYALTYPM COCHI;

-+ COCTAN ACCHIX KyasTyp ~ 8C26;

- PEINCRICIRG HOCATOMMIX deocT - 2,5 X 0,7 M;

= 1yCTOTA Bocanar 5700 urv'ra;

= CPOK DoCHEKK - Beciea 2019 1.

= MOSAMIONHMA METCPHAT — MM COCHM © JaxpuTofl  xopaicsoll  cwcTenofl;
JMKOPECTY RIS PacTenig Gepesi;

* HPICKMNACMOCTE JOCHMX KYARTYP - 92%.

nacaaeiis 2018 roaa, TY By

JE008 B IOI30HE

Bupoa: C neasio NOBSIICHIE MpoayXTHasccTie it Giranormiecxolt yeroftisocty

Ot FHY «lucrnryra acca HAH
Berapyas

Zascayioumit saGoparopiedt
npoliaen EOITEHAN, JRUBITI
*

H.B, Topizedl
\huumﬂ MayNit COTPY DI

peti npoSien poce 1A,

——_ OXPANLE 3600

EA. Termeuxon

xecon s TUTY Bz ma supyGxax ycoxmiex xsoftsu
tavatetitlh PEROMOILAYCTCR COVIRINE CMEIIRIBIK KYIRTYD COCI it Gepesis.

Or FOJIXY vBopucancioit
ONMTHMA Jecx00

TasBrien secHmumn

E.A. Jiirmmanson

Havaasane oracan aechoro xoaadicrss i

"&« S s



0
Jinpexrop FOJIXY, «Bopacosckuh
omeminalt Aeox
M. Asensamoany
“ 2009r.

AKT ,
L HLIKN O THO- PORISOACTBEHNOND 00NCKTa,

COLTMIONO i manaeinm meponpiaTis 3. 1.6 «CoscpuicucTaopanne # anpolasus
CEXDOFONI ICCOBOCCTRAIOMACHNS BpYGOK YORXMONX XBOHMIZX ACTOB € ST
COLLMNR YCTONUMNIX I NPOIYKTHEHKX BICAAACHARS DO XOMTPAKTY Mo
BFDP/GEF/CQS 16726 npoexta NI BCEMHPHBIN BAHK «Pasnirie aechoro
cexropa PecnyGamxm Benapyess TBOAL173

Haciommpas aKton GOTTIEPACICTES, STO XOMHCCIER B COCTRBE 1
FHY adfne oy v seca HAH Beampyeine — care., x.c.-X0. HB. Copaedl, s, Terncuxosa
E.A nupeac Al 1'OJIXY ob K QLTI OCNOTS ~ FIASHONO JICCHIMCTO
FL AL Jlmmnions o HEsaaLiHEn OTICAA A0CHOT0 XOAsfIOTEA It 1CCOBOCCTRIONICING
AA. HEci10s 000 COCTRMUM RECTOXUMA AXT O TOM, NTO B PCSYAMATC BUNOIHCRIY
HHP » paxeax seponpramns 3.1.6 «Coscpuiencraonanne ¥ anpoSalit TEXBOIOMMK
wpyGoxk y MUK XBOHHKIX [16COB © (ICAMO  CCXAHIK
FEILAMIIGX B POy KTISHM lacaaaenndie 10 koirrpaxty Ne BFDP/GEF/CQS/16126
upossin I IGBCEMHPHBIE BAHK «Pammwe  accioro  cexropa PecnyGanxm
Bexapycn TROATIT3 sniomen oOMTHO-HPORIDOICTBEHMIMA 00MEXT.

XapaKTepuemigs 0N Tio-NPoIIsoICTREHROTS 00M KT

Mee 5t xapakvepuerira: s 20 knapraan 58 [pigopomoro
e eeTua bop 0 aeexons Mimickoro T'TIIXO.
Hean ml.uul ouu'nmv obnerTa: aupodals Wi
aaipy GOK YOOXIIMX X0oHx nacasacimit
Yuacrue cropon:

FHY wHucnmT acca HAH Beapyens ~ npobeacte HUP: nuGop setoma #
TEXMOAOTHIE  SCCOBOCCTAMORICHIE  BUPYOXN  JOOXICIO  COCHOBONO  HACHMACHIA,
OOCCHOBIIIN: TWISS ICCINEX KYALTYPE

LOJRY Bopaeos il oneniiui Jeexom ~ oSpaboria mousi, MOCKIKE ASCHMY
KYURTY P, PO OGOPISICIUIG M OXpRIa oliexT.

Onucanne oduenra:

Crutowsas caiarapaiay pyGsa y 0 CHOBAND 2018 roas, TV Cy
= TEROURALL ONBITHLEX KYARTYD — 1.6 rag

< BT SCHIAX RYINOYP CHCHSMIMINS KYALTYPS! THCTBCHIHIING

© SO O Ky p - SJISE:

« PAOCIEIING DOCILIOMHIY Meer — 3,0 x 1,0;

= FYCTOTE nocan — 3333 urvirs;

- CPOK BOCA ~ deciea 2019 1)

= HOCRIOY I MITEPIAT ~ COMENIIM THCTOCHIMIM 3 S0
« HPIAKISCMOCTE JCHMX KYIISTYD - 92%,

66

Bunoasa:  Jlte nosMmeins TpoysTHBEOCTIt RICAMCICHIA B NCCOPACTHTCAMILX
seaummx C)  (eynOpasst  Ciexne) o nogone Mmluux accon
PEROMSIAYCTCR  IIPHMCHEHME CNCMI  CMOIUICHILE  ROCHIX MRCTBCIININE
umme!kmﬂccnwmmoummmnmomﬂml.ﬁ-”
e, pacrent ma | us xasaofl nopoas,

O7 'HY «Hucruryra acca HAH Or TOJIXY «Boprcoscxuit
Beaapycuw EES T
Sameyroutind) subopimiopie

LPORICM AOSCIRLOIL IS, Sl

“ 0000
N LB, Vopaen E.A. Jhsrusticon
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UGBTI L ONPRIM 3000
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-y H.MH. Pasbeas
\ 2 - 20191,
AKT
SRR OB THO-IP
CONTANHONO IPM BRIOAMCHNN Mepotipatriee 3. 1.6 «Coney " G

mmmmw-mm)mxmmmcm
COMIARMR YCTOHTRMX I IPOLYKTIHBHLX Macaascinits Do xonTpaxTy Ne
BFDPK]EFWSIIMGWI‘WBCWM BAHK oPassuriec sccnoro
cextopa PecyGounkn Beaapycae TEOALIT3

HacToRumiM axroM NOATBEPATACTCR, MTO XOMHCCHR B COCTaSE (IpeACTAaBNTEICH
THY «Micrwryr acca HAH Beaapycns — san, 3a6., xc-x.m. HB. Fopacit, mm.c.
Ternenxosa EA. n npeacrammeach FOJXY «Ocnmossucsnit onumfl secxoss —
mnnommmA.u Copoxm n accumacro Oxralpsckoro sechmiecrss C.C.
A A 2XT 0 TOM, YTO B pesyARTaTE BRloancins HHE B pasoax
smeporpaxrine 316 «Concpmencreosamme w0 anpolamns TEXHOROIMHM
ACCOBOCCTANORICHMN  NIPYGOK  YOMXMOUDIX XBORIMX ACCOB € LSTIO  CORIANMNN
yorofiunmax # npoAyXTHRNMX nacxsaciidte  po xowrpaxty Ne BFDP/GEF/CQS/16/26
npockra  [IDBCEMHPHBIA BAHK  oPmsarmie ACCHOTO _ CEXTOPS PecmyGanxm
Beaapycso TBOALI73 sancmen o i ofnext.

Xapaxteprcruxa ons. P obnexTa

Mec GACHNC 1 XRD prcTieka; sauzes 22, 23 xnaprasa 86 Oxrsbpicxoro
accasocTea Ocin 0 O Mornesencroro ITUIXO.

Lean coxzanns onmTnore ofuexta: anpobatus wit
BapyOOR yeoXmnX XBofiHux racacHidt

Yuacrwe cropon:

THY aHucriryr acca HAH Beaapyoun — nposeacie HHP; sbop metoas m
TCXHOTOMIN  ACCOBOSCTANORACHHR  BapyGxn Y
OBOCHOBANING THITE JOCHMX KYIRTYP;

TOJIXY «O Cxui onmTHMA ~ 0bpab TIOUBA, TIOSARKS TECHIEN
KYARTYP, 1aTypitoc odopMacuine # oxpans ofuexra.

Onucanme ofnexra:

Crunomneas pyGsa ¥ 0 €2080T0

mmomnmx)ntyp -2l

= MUY ACCHNX KYARTYD — CILIOUIMISE Ky AATYPM €I

- exeMa cmemeik - 2pA 1 pB2p/L1 pB;

- PAAMCTICHNC BOCAAONIX MecT — 2,8 x 0,9 s

« KOAHYOCTRO NOCATOMHMX MECT 110 ~ 20etih o0nxnonesi — 1324 urr/ra,
o cannit < 1322 w/ra, ayG vepeamanait - 1322 wrrJa,

= CROCOS NOCANKM - BPYUNYIO o e Koaecons;

= CPOK nocaXH ~ necua 2019 1

= OCAROMINE MATCPIELY ~ CRRCHIIM ACCILA, ABYXICTIRS CCRMIM 0509, Xeayue ayta;

L

2018 roja, TIY s,

- NIPHAMBACMOCTE SCCHMX KYISTYD - 92 %.
Brasoan: Cmmmmwm-mn)mhmm-,-nm

Or THY «Mncrryra acca HAH

Ssseayroumi naboparopueit
npolaem IACHILR, JATITN

H.B. l'opaent

Maazumi sy vEift cotpyannk
asGoparopu npolacM BOCCTARORACHILY,
JAUMITIA I OXPAHE ACCOR
= E.A. Teracuxon

Ay G
Tﬂylhwﬁmcmm)mnw&nymmxxnnummmm
PEXOMCHAYCTCR CORAAINE CHSTANNMX KYIRTYP THCPIOMMCTREHIIL HOPOL.

Or FONXY «Ocmmonirackcit
omuTmit acexoxn

Faamsuait accimmi

AM. Copoxo
KOTO AecHuvecTsa

C.C. Anasen



aOcumosmickuit

H.H. Pasbeas
2019,

CORABINHOCO TIPH BMMOAHCHHA Mepaprames 3.1.6 «CopepuucnicTsosasie i anpoSaimm
TEXHONOHH ICCOBOCCTRHORACHHR BRPYGOK YCXSIOUINX XEOMMEX J0COB ¢ ETW0
CONTANKR YCTORTIERX M IRPOXYKTHEHRX HACKAICIHAD 1O XOHTPAKTY No
BFDP/GEF/CQS/1626 npoexra DOIDCEMHPINR BAHK «Pazsirme necioro
cextopa PecuyGmnn beaapycss THOAL173

HacToAuDIM SKTOM MOATHCPAAICTCR, YTO KOMHCCMR B COCTARC HpeacTasmTenci
THY «Muciryr aeca HAH bemapycne ~ san, mab., xc-xu. HB. Fopacht, snc,
Ter EA. u ppeacramreacl NOJNXY «Ocimoscecsnft omumeiil necxons
raamnoro secaieyero A H. Copox m nnkenepa no secosoccrasionsenno Jlyxnsnen AP,
cocTaasUH l@cToRu KT O TOM, Y10 B pesyabvare smpoancia HHP » paskax

CORLAMIA
YOTORUIEIX I TPOYKTHRIMX HacwKacanii» 1o kowrpaxty Ne BFDP/GEF/ICQS/16/26
npockta  IDIGBCEMHPHBIH BAHK «Pasmirrwe  accmoro cextopa  PecryGain
Beaapyess TEOAT173 3an0Ken ONRTHO-BPONIBAACTHCHHMR 00LEKT,

XapaxrepucTnKa onMTHO-IPONIBOACTRERIONO obnexTa

Mecronosomenne m xapaxvepuernsa: nies 8 xknaprasa 60 Ocunonsuckone

acciirecTna OCHIIOBIECKOTO OIMTHOND Monuescxoro MTUIXO.

Hean conmanms onuynoro 06uexya: aupotapes TexHos0ril JCCoBoSCTANORICIHS
WRPYGOK YOOXEIIX XBOMIMX HACKRICHIA

Yuacrne cropon:

THY «Mucrmryt aeca HAH Beaapyons ~ nposeacine HHP; suGop smetoma
TEXHOIOTRI  ICCOBOCCTANORICHMR  BUPYOKH  YCOXICTO  COSHOBOIO  HACAAIICHNA,
0GOCHORANNG POBSACHME MEP CONCACTINA CCTECTRCHIOMY BATOGHORICHIN0,

TFOJIXY oy cxmit oI ~ ofpaloTra NOYBN, HAPEIKA ILIYRHMX
Gopon, naTypeios ofopancime it oxpaia ofsexra.

Onmcanine obnexra:

XNap i y O ~ 10C+B, nospacr ~ 60 aer, T acca -~

cocrxx opaskomudt, TJIY B:

Craomsas caiprepisas pyGxa ycoxiero o 10~ e 2019
m:u.naomyucrn ~03

G oMy 0 KO 2CCOB HYTCM HAPCIKN ILTYANMX
Gopoan - peca 2019 r,

Busoxu: Tlpn subope mmmm ACOBOCCTANORICHMA  [IPCHMYIRCCTEO
caexyer o, ecTect Y accom, ecun ono obecnicumnaer 8
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YOTAROMICHILS CPOXIE CCMCIIIMNM [TYTEM HOPMIPORANNGC HACKAACHHH FBHIEX TIOPOX B

secon myTes mexamaeexolt ofpaGorin nous (MISCPATHIALIN) # (WIK) OropaXMAAINS
AECOCEK W BMPYGOK MPOCKTHPYCTCR B CEMCHHOS TOX HA YUBCTXAX AccHOro Gomas, 1a
KOTOPAIX B TCYSHIE 3 ACT BATMOKHO HOROTO DECOR 13 ICPERsEn
TAARMKX NIOPOX cCTECTRCHIMM NyTest, FIpi nposcacHmi MuBCpaTDADN
TIORCPXIOCTL NOYRN Ha BRPYOKAX MOIKEA COCTIRARTS e MoHee 30 % or miomam
yuncrxa,

B caymae smacuimafsorne yCMXaHRA XBORHMX HICKKICHRA W SHASHTCAMHKX
of1eMO8  CIUIOIHMX  CAHNNTAPHEX pyGOK MCTON  CONCHCTBMA  CCTCCTBEHHOMY
BOOGRONICHING JOCOB IYTEM MEXAHIYCCKOH 0CpaGOTRN NOTBL MOKCT IPHMCHATICH 113
aupyfrax 0wk 20 1,0 1o aps HRINUME ILOA0HOSRIMX HacHRacHitl B crenax
Acca.

Or F'HY oHucruryra acca HAH Or F'OJIXY «Ocunonisckiit
Bemapycin OnMTHI JoCX03N
Jascayoumit aassait sccHmimi
BOCCTAROMICHILE, JARNITN
" necos
H.B. Fopaeit AH. Copoxo
Mot nwnnm ecrpymx Hiemenicp no HOBICHIEO
.occnno-:mw.

J; E.A.Teram-

AP, Jlysuxment



AKT
JUCANIKM OTITHO-TIPORIBOICTREHHOIO 05KheKTa,

o pi crmi MeponpasTia 3, 1.6 «Coscp  anpod
TEXIOTOMMIE ICCOROCCTARORACHIR BUPYCOK FCMUXMOUMX XBOAHMX 1ECOS ¢ SO0
CORTANR YCTOMTINEIX I IPIYKTHBHIX HICLRACHRITS 100 KOHTpaxTy Ne
BFDP/GEF/CQS/1626 npockta I'MBCEMHPHBIH BAHK oPassarnies accuoro
cextopa PeenyGanxm Beaapycas THOA1173

HacTosum axtoM NOATECIAIACTCR, HTO KOMHCCHA B COCTARG MPCACTaRNTEICH
THY oMictryr acca HAH Beaspyoss — 33, aab, xc-xm. HB. Fopacih, mmc.
Teracuxosa EA. m npescrassmreach NOAXY «Ocunonmuckui onmmisii 20cxozs —
raasnoro aecuscro A, Copoxm m accuwsero aecmvecrss C.C
A coc I} aXT 0 TOM, YTO b peayasTaTe Brukenns HHP » pascax
sepotpurrie 316 oComcpumencreopamne W TEXNOROMHM
RECOBOCCTARORTCHME  BMPYGOK  YORXMOUMX XBORMMX MCOB € UCTNO  COLIANMK
YOTofumBaX W ppoayxTHRIN Macaaacinite  no xonrpaxty Ne BFDP/GEF/CQS/ 1626
npoexra [IOBCEMHPHBIA BAHK oPmmrmie accioro cektops  PecmyGumim
Beaapycas THOATIT3 sanoment OmuTiO-poiInoacTReHig ofinexT.

XapaxTepucrika onLITio-npoisoIcTHennon ofnexra

Mecronoaomenne n P : manen 20 xnap 80 Oxrslipscxoro
aecrrscctsa OCHDOBMICKOTD Mor o IMTUIXO.
ummam:o-mmdummpo&wmumwuumm
pyo it racateandt
Y!m
nwmmmww--mmnmmm-
Wit nupyGKM  YOOXIICIO  COCHONOTO  MACRAICHMN,
OBOCHOBARNE THILE SOCHMX KYAMTYP;
FOJIXY «O it 1] ~ 06PABOTXA NONBEL, NOCAIXA ACCHMX
KYARTYP, HATYPHOS 0dopMIcHie i oxpars obrexTa.
Onmcanme obrexra:

Crusounas cannrapias py0xa yCoXmero ¢a0soro nacascwis 2018 roxa, TIY C;,

~ IACUITS OMMTHIE KyaLTyp ~ 1.9 rac

“ WAL OCHMX KYJARTYP ~ CTUIOHINME KYAMTYPR CN;

« COCTAN ASCHIX KyALTYP ~ 6E2J12C;

 PRIMCIREHIE HOCAIONIMX MeeT - 3.0 x 0.9 m;

« KOAHSECTIO NOSAIOUHMX MECT N0 BOPOAaM ~ eab ofuxuoncsimas - 2222 wr./ra,
acTocinnag esponciickas - 741 wr/ra, cocna ofuxmoncimas - 741 mrJra.

= c0coB IOCRIKM - BpyuNYI0 o Mew Kosecona;

= CPOK nocauN ~ nocua 2019 1
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» HOCLTONMIEIE MATCPIAT ~ CHMCHIE €M, ONONCTIIE COAMIL TNCTREHIONIE 1
JUBYXACTIENE CORIIM COSHM,;

= NPIKHBACMOCTE JECHMX KyAsTYp = 92 %,

Busoma: C e apoay AECOn, 3 TROKE
ORTIMIIDI X NOPOJHOTD COCTARA B ROTIONE mﬂo»w»mhmam

HyCTO

u TAY C; ma nuapyGxax ycoxmex conaAMIe
CMCHERMIX KYARTYP €0 € AOCHIEM YURCTHEM AHCTRCHITNIA apone!aﬂ

O 'HY «MremmyTa acca HAH Or FONXY «Ocsmonmycxmit

Beaapycun OuMTHRA AeCX0IN

Saneaysoumit xaboparoprcht Caasusiit necrwsni

mpolaen AT

" Wcon

§-‘£ H.B. lopaedt AM. Copoxo

Manumie saysHsR CoTpymIE BCKOTO FCCHMYCCTRE

maboparopui npoSacs BOCCTANORICHNS, N

JAUNTH 1 necos C.C. Anam

EA, Temenxos



AKT
P T obuexra,
COMTARNOTO (PH BMnOaHesnn Mepoapiesmis 3.1.6 «Concpmenctnonzime it anpobatms
TEXHOAOTHI supyGox y X 2CC0N ¢ HNCALO

COLBAMN YCTOMIMBLX 3 HpOLYXTHBHMX Hacaxaesidis 1o xoarrpaxty Na
BFDP/GEF/CQS/16/26 npoexra IIQBCEMHUPHBIH BAHK «Pasmiersic accisoro cektopa
PecaryGunen Sc.npycu TBOAIT3

Hacrosumin axton 1 B COCTanC 1p ik I'HY
«Huctmryr acca HAH Beum»—n.nﬁ xooxa HB. l'opaen.n e, Tersenxosa EA.
i npexcrapsrench FOJIXY ol ayGokckmil OnMTHML ACCX00% ~ FISBHOTO ACCHNNETO
A, C. Cupoasro u accimyero Ty ysa [lernko [IL cocrammn
HACTORUGA KT O YOM, Y10 B pesyastare ssanoamcrns HHP s pasxax secpotpiexms 3.1.6
+ConepuacheTROBAMIG M ANPOSMIMR  TEXHONONO!  ICOBOCCTANORSCHMN  BUpYGOX
FORXMOIEUX  XRORIMX JCCOB € LCIMO COLBasR yCrofbumaux w

(POIYKTHSIILAX
ACKACINAD 110 KOHIPAKTY Ne BFDP/GEFIOQSJINZ(» npockra [IOBCEMHPHBIA
BAHK «Pawirmne pa Peciry mpyees TBOATITS sasomcn onwmo-

TPOIIBOICTHCHIMA 00IeKT.
XapaKTepuc TS OlbITHO-NPOMIBOICTRONHOTO 0fbeKTa

M OMEHNE W XAPAKTCPRCTRKA: BhuUca 24 ksaprasa 131 Tymusoswuckoro
seciyectsa layGoxexoro omarmoro acexoa Burebexoro ITIIXO,
Lean corxzammus onuTnoro ofnexTa: anpolaims TEXHOAOMMA ACCOBOCCTANORACHNA
nupyGox yeoxumins Xnoftsax macaxackmnit

Yuacrue cropon:
THY oMncrryr acca HAH Beaspycws ~ nposcacsie HHP; muwbop sctom o
i aupyGKR YCOXIETO CA0B0TD HACANACHNS, OfOcHoRaM IS

THIES JCCHMX KYILTYP;

TOJIXY oFay il L] Gpab NOSRN, TIOCARKA ACCHNX
Kyaaryp, mmﬁwmnuaxp«- oGwm

Onucanue ofnexra:

C apras pyGxa y CAOBND 2015 roga, TY .

= ILBOUSRANL ONMTHMX KyasTyp ~ 0.4 ra;

= BHA DECHMX KYALTYD —~ CMCUIMIMIG KYASTYPM GO
- COCTAS HOCHMX Kyastyp —~ SE2JT;

- exeMn exemenma: 3pk 1pJl;

~ PENMCUICHHE NOCALOUMMX MecT — 2,8 X 0.8 a;

- ryerora nocauxi- 4500 ure'ra;

< €nocol ROCANXH - BPYHHYI0 DO Mey Kosecosa;

~ CPOK TIOSRIKN ~ necka 2008 r.;

70

- DOCHIONHNT  MATCPHAN ~ JBYXACTIONE CAOXCIIM  CTH, OMMOTCTHHE  CORMIM
ANCTBHCHMIILM,

= BPIOKISAEMOCTL JIECHMX Ky ALTYP ~ 90,9%,

Buisoam: Cueauo nmlmnmxmmnﬁmmuol yeroltusocm
ACOB B 256 aecon s TJIY JI: na nupyGxax ycoxunex
CMEIANNMX  KYALTYP ¢l eaponcdickodl #
AHCTBCHMEUM e-pomlml [epenexnimsiay  npi - SCCOBOCCTARORICKIG  REPYGOK
YOMXMOUDX  CABMIKON MOXCT GMTE COTIANMC CMCMIANNMX  CAOBO-THCTREHIMYHMX

Lane xax nopoas eme Gasee mpoxyKTMBIEME
HIKAICHAHN.

Or FHY «HucriryTa seca HAH O1 FOJIXY wlayGoxcxdt
Beaapycuw omumimit accxoan
Jancayrwundi xaboparopucit Crammshi ‘vecmnuﬂ
IpoGAEM BOCCTAHORICININ, JAUDITI
" ) E
H.B. Topaedl / —A%\
N
Mammmii HayisE cotpyamix O JeciecTna
M EPOGACM BOCCTAHORICHIA,
JMUUITH H OXPAME 16COS ( 2 é p
I Merwxo
- EA. Ternenxos
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C. B. Nafayx
L2019,
AKT

JAKIUIKN ONRTHO-HPOHIBOICTBCHHOND 0BHeKTA,

CONTAMHOTO TIPH BUTIONRCHII MeporpaaTia 3.1.6 «CoacpuicrcTeonaime 1 anpolaies
TEXHOMOMHI ACCOBOSCTARORICHIR BRPYCOK YEMXAOUIX XPOMKIX JECON € LETMNO

COMIRNHR YCTOMIHBAIX  NPONYKTHBHEX Haaacumite 00 KONTPaxTY Ne
BFDP/GEF/CQS8/16/26 npocxra I'IMBCEMHPHBIH BAHK «Pxsamie accHoro cexropa
PeciryGamxm Beaapyess TBOAT1T3

HacToRmim AKTOM ROTTRCPIIACTCA, FT0 KOMMOCHA B COTTane npeacTanuresci FHY

«HMucrwryt scca HAH Beaapycies - 3an, 106, x.¢.-x.0, H.B. Fopaed, sare. Ternenxona EA.
n opeactamyreach FNOJIXY «layGoxcsnil OnmTHMA 3CN030 < FARBIOIO  ACCHMYCIO
A. C, Cuponsrko w aecuinsero Tymmaomacxoro aecwinsectsa [lemaxo TN, cocramman
HACTOS NS AKT O TOM, YTO B PeayALTATE B

o HHP » p P 316

ycmmom xoollaax mo- € IeAR0
macaxaenmly  po xouTpaxty Ne BFDPIGEFICQSIIGQG npoekTa [WBCEMHPHM“
BAHK «Paanurue
nposssoacrecinnt obuext.

"~
" Datms e Py

pa Pecny pycas TBOALTT3 sancmen oo~

Xapaxrepucrnxa P 0 ofnexTa
MecTonoaomenine it XapaxTepucTuKa: sases 68 xnap 131 Ty

aecireectsa FayGoxexoro onmmoro accxoss Burebexoro ITUIXO.

Ilus conamins onsrTmoro obnexra: anpol i
Py Ao tacasterdi
Y-ucmm
I'HY « lbmm aeca HAH beaapyons ~ mposeacime HHP. ofocrosanme vwna
MECHMX Ky anTYP: Hsyvenie ¢ o neapyGox
ycoxmmmmm
FONXY «l'ay6 ] ] Gpad BOARM, NOCAIK AOCHBIX

KYARTYP, HATYPHOS o’opnucme W OXpana o&um upooe.mme ATPOTCXHIISCEHX YXOROH.

Onmwcanme obvexta:

Crsomneas casurapias pybxa yOoXmero ¢A0s0ro iacaxacsies 2016 roxa, TIY JL,
= FUTOTIATE ONBMTHIX KYARTYP ~ 0.4 ra;

= BIL ACCHMX KYIATYP ~ CMCIIANMMES KYARTYPM ANCTRCHINIING

COCTAR AeCHIX KyALTYP ~ SJISE;

cexema emewenms: JLE-JLE » paay;

PRIMCHICHHE BOCRAOUHIEX MecT ~ 2,5 x 0.8 a;

rycrora pocaaxi- 5000 urvira;

cnocol nocamxat « spy4ay0 nojx meu Koaecona;

Cpox nocaaxn ~ wecwa 2007 r;

TR
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- TIOCATOUHI MATCHHAN ~ OTNOICTHIE CCAHTIN AHCTBCHIHIN, ABYXIACTHHC CKCHIIN
(SR
- DPIOKHBACNOCTE ACCHIIX Ky abtyp - H0%.

Busoass:  Omien 13 nepenexkmisiux nyrcil $Opuuponaing yeTORMBIX 20008

¥ s, e oBpONCACKOR  AncTacuimeh  eaponefickod,

mtopn OrAMuAcTCH  GRICTPMM  POCTOM,  BAICOXOTE yﬂoa-mwcmo " KRYSCTBEKHON

apepecinoft. C ueasio HoSMEICINg IPOXYKT 3G " i YCTOMMHBOCTH 0008

s nomone  ayGoso-reamoxnofivux aecon 8 TIIY JI ma supyGrax yOOXIMX €I0BRX

HACKEACHHA PEXOMCHIYOTCH CORRRNMC CMCUIARNMX KYIpTYp il oGMKROBCHNON W
ANCTBEHHMIN caponciicxoli.

P T 1N EIp ] nqry&ox YORXMOUBIX CAMIKOS MORKCT

GLTL  COMIMIHE  CMEUTMIHMX i, UEHX  KaK

1 POIM etiie GONCe POIYKTIENME HACARICHHA.

Or F'HY aMucruryra seca HAH

Or FOJIXY ol ayGoxcxmit
ONMTHAR AeCXoe

Mo ey aHi coTpyanmx
NpOBACM BOCCTARORICHIN,
JAUTHTIA I OXPANM AECOB

_’z ~ __ E.A. Teracuxon



AKT

JaKTaaKe

P 0 obnexra,

COMANHOTO TPH BMTONHEHIH MeporpasTis 3,1.6 «Conep o ampoGaims
TEXHOIOTIE SOCOBOSCTRIORACINS BUPYTOK YEMXAOUDIX XBOFIMLIX AECOB € 1ETL0
CONTAHME YCTORUMBRIX M NPOAYKTHBHRIEX lacanccimito mo xowrpaxty Ne
BFDP/GEF/CQS/ 1626 nposxra IOBCEMHPHBIA BAHK «Pasumiee accuoro cextopa
PeciyGamxn Beaapycas TEOAL173

HacTORUmIM AKTOM [OITRCPASCTCS, FTO KOMMOCHS B cocTase npeacrussreach THY
«MncruryT acca HAH Beaspycus - 3an, aa6., x.c.<x.n, H.B, Fopae#t, suae. Ternenxosa EA.
n npeacrangrenclt FOJIXY «layGoxcxmit onumiuil 36cxoxs ~ [IAsMor0 HecHHYCIo
A.C.Cupoastxo w accinsero Tymmwsomsycxoro aeciinsecrsa Tenxo LI cocrasm
HACTORUIHA AKT O TOM, YT0 B peayasTare sunoanesies HHP n pasxax seponpiesmx 3.1.6
«CoscpmencTronanne 1 anpolais  TEXHOIOMK  AccoRocCTaRORICHIE  mapyGox
FORNBOMUEX  XBOMIHMX N16COR € IXAK0 COMMMMMS YCTORUMBWX M NPOIYKTHEMNMX
nacxxeiify 1o xowtpaxty N BFDPIGEF/CQS/16726 npoexta IIQBCEMHPHBIA
BAHK «Passumie accnoro cexropa PecnyGauxie Beaapyean TBOAT T3 sanomen oaamio-
nporsoxcTacHimdl obwext.

XapaKrepucTisa OnMTHO-NPONIBOACTBEHNOTO 00BeKT

MecTono oMeNNe # XapaKvepucrnsa: suaca 28 xpaprasa 130 Tymisonwuckoro
accromectsa FryGoxexoro onmioro acexosa Brrefexoro MUIXO,

Leas coraannn onmTmoro obnexya: anpolaues Wit
BPYGOK YOOXUINX XBORIMX HACRICHILN
Yuacrne cropos:
I'HY «Miwcrsmyr acca HAH Beaapycws — npovcacwne HHP; muGop seroza n
] BEpyGKI  YCOXHIETO  COTHOBOTO  HACHAACHIN,

BOCHOBAINIE THIA JECHRIX KYABTYP;
TOJAXY «layGoxcxnfi onummmai secxoze - ofpaforxa nosmd, nocazkn JecHux
KYALTYP, HATYPHOS 0hopMacHite i OXpana ofLekTa,

Onicanme obnexta:

Craounas caxurapnas pybxa ycoximero cocronoro nacamacins 2019 roaa, TIIY By

- (IOHIAT, ONMTHIX KYALTYP ~ 0.4 rw;

< ST AECHRIX KYRTYP ~ CMELIANINNGS KYIRTYPI €A

~ COSTRB ACCHMX XyAsTYp ~ 6E4B;

- PRINCHICHNE BOCANOUNIEY MecT - 2,8 X 0.8 a;

- rycToTa pocanxy- 4400 wo'ra;

« enocod mocaIxy « spyuHyX Pox mey Koaccosa;

« CPOK nocaKH ~ necia 2019 r.;

« MOCANOYHMA  MATCPHAT ~ CCANUM caM © Jaxpurofl  xopnesofi  ccTemMof,
Axxopactyunse pacrenis Sepend;
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~ IPICKHBACHOCTS AECHRX KYARTYP - 93%,
Butsoast: C ueanio noBMILCHIN BpoaYKTHBNOCTH M Buosorecxolt yeTofsimocT

necos B noxone aySomo-rempnoxsofinmx nccos 8 TITY Bj na sspyGuax yooxuno xaofumx
HICEAICHMNA POROMCILTYCTCA COLIRMNIEC CMCUAHIMX KYABTYD €N,

O1 FHY «Hucmryra aeca HAH
Beanpycun

Sancayrwunfl aaboparopred

npolaest TAHORICHHR, SEULTN
3 ;j H.B. l'opach

Maauanedl Hay s coTpynK

JlecwnsnRt TYMUAOEHSCKOFO TECHISECTRS

Qe&ﬁ_m e



AKT

oStextn.

CONIAHRONO [P BRIBOANCHIE seponpixniee 3.1.6 «ConcpusesicTaosasie i atpolatet
TEXHOBOUHM JECOBOCCTAIORICHHA BAPYGOK YCRXMOUNIX XBOMHMX 3608 € 1IN0
COMTAITIR YCTOMIRIX 3 HPOXYKTIBHAX HACKRICHIAY N0 KOHTPaKTY N
BFDP/GEF/CQS/16726 mpoexta I'SOIBCE&MPHUR BAHK «Pasmirrwe Jechoro cexropa
PecuyGunar Beapycus TROALLT3

HacTORUBO: AKTONM HOITHEPAIACTCR, HTO ROMNCCIE B COCTaNE NpeacTasrresch THY
oHnenieryr eca HAH Beaapycan - san. 226., xc-xae H.B. lopaelt, saee. Ternenxosa EA.
n upeacrassrresedt TJIXY ol lyustiecxnit sccxose - rasmioro secarvero C. M. Xsoifusumoro
# peciecro Hlysmnexoro necieectsa AKaala JLA. cocramen HacTOR i AXT 0 TOM, W10
-pn)sme sunoanen HHP s pavixax mepoapasmuz 3.1.6 «Coscpmencrnosamne »

poGRIN it pyGox yoaxmommx xmofbix sccos ©
UCINO CORTMMA VeTOlMImUX wecaxcacnite o xowrpaxty N
BFDP/GEF'CQS/1626 npoexra DOBCEMMPHHH BAHK «Paamsmue mm
PecoyGmnon Beaapycin THOATLT3 satomen 2t obwext.

i3

XapaKkTepucTMKn OnBTHO-1p ofnexta
MecTonasoucentse it xapaxvepucruxa: nuies 24, 36, 37 xnaprans 97 Ulywsnckoro
™A [n) l‘m o I'TUIXO.

Hean coraanus onpTNOrO oﬂu«n Anpolaimts TEXHOIOMA FCCOBOCCTINORTICIHIE
BapyGOK YOOXIIX XBOiX NacaRacrni

Yuncrue cropon:

FHY wHucnmyr aeca HAH Beaapyenn — nposeacrase HHP; ofocsosaie ™
AECHMX KYIRTYD: HIyUckie SSDCKTHSHOCTI TEXHOIOMIN
YCOXIMIX CHORMX Nacoteridl.

TJIXY olily xuil -~ oGpab DOMNIL, UOCHAKE JCCHMX KYARTYP,
HATYPHOC OPOPMIEHIS it OXpaa oGLeKTa.

U

Onucanite 06nexTa:

Crezomuas camiraprias py0ua Yy COXIIETo 308010 Hacuaremia 2017 roxa, TIY s
= FUIOIUAAS O THIX KYIBTYP ~ 0.8 ra;

= MIUL ACCHAIX KYIMTYP ~ CMCURMINNG KYANTYPH €1t

- COCTAN ACCHIX KyasTyp — TEIC:

« cxeMa cuemens — SpE1pC;

« PRINCHICING HOCATOUMEX MeCT — 2,45 X 1,36 ;3

« rycroma pocauor- 3000 myJ/ra;

= C0COH BOCAN « BPYRINI0 B0 stey Kosecosa;

* CPOK mocaxi ~ secia 2008 r;

* MOCLIONMIH MATCPIZAY ~ ANYXICTHIOS CNCHIIM CI1, ADYXACTHIG OSAIITE COCHM,
= MPICKMBACMOCTE CCHMX KYARTYP = 93,3%,
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Basoass: C ueisio DOSMIBCHMR DPOXYKDERHOCTH JECOB M OITHMMIIAIDNN X
HOPOINOTO COCTaRa B poxsose  rpaloso-xyboso-teMpoxsofx accos & TAY Jl:
BLpy GRAX ¥ COXIIEX XBOMHSIX BICLKICHIT PEKOMCILIYCTCH COMIANNE CMCIIAMITNX KYTLTYP
AL IPPCKTINHOCTS CONTIRIN CHMEIRATHIEX CHORO-COSHOMMY HACKICING JAKNOYBETCE 1
noTyueHinl JOee BHICOKHX JNBCOR JPERCCHIN, O TRIOKS B YBETHVCINS YPOSMA
Guoxonmaeckoro paanoodpaxia. Taxie nacaaaenns foace yerouin K ieaaronpioeniuy
goxropavt  BHEWRC CPEIN M CHOCOGHI B MANCIMARTLNOR  CTETICHN  MIILTHATE

3 . BOJOOXPARNMNE, TOYBOSABITHRC It IPYTIE COINATIIO-IROIONIHETHIHC
Gymipne.

Or F'HY «Hucniryra reca HAH Or FIXY «lllywomcsnil pecxore
Benapycin
Faanseh secammit

Sascxyiounsit aaboparopueht
npoliaes ICHILE, JALNITS
"

H.B. l'opacht C.H, Xpodtimsit
Mo nayveEd conpynmk Jlecruvsit Llywsicxoro aecumsecTea
An0OpaToPiH NPOGACH BOCCTANORICHILE,
JAUTNTIL I OXPRIIM FOCOB

é EA. Terenxon 2 JLA. Knala



AKT
ST OIMTIO-NPOMIBOICTICHIONO olnexTa,
COXINNONO 1P sanoancIn seponpieerex 3.1.6 «ConepaencTaonasiee it anpoSaims

TEXHOIONMM PyGOX YCMXMOUDEX XBOMIMX 0008 C HEIL0D

[SRET it mcaxgetutdie 1o xoarrpaxty Ne
BFDP/GEF CQS 1626 poexta mmtuﬂ BAHK «Pasmirrste 261010 cexropa
PecayGuom bexapycen TBOATIT3

HacTORUDN SXTOM NOTTHCPATACTCR, HTO KOMHCCIT B CocTane npeacrasrreach IHY
eHnenieeyT aeca HAH Beaapycns - sas. 386., xc-x.e. H.B. I'opacil, src. Termenxosa EA.
o npeacrassrescit IJIXY «lllyooscsnit accxoms ~ raamioro secanevero C. H. Xvofuxoro
o accimvero JesnGposexoro secunvocrsa Knceas 1LP. cocramum imacroamudi axr o Tos,
10 8 peayasrare sunonesioe HHP s pavxax wepoapasmis 3.1.6 «Coscpmencruonmioe
anpodaimne o Temitt MApYGOX YOMXIOmIX XpOMIMX Tecon ©
GETM0 COLIMMR MCTONTIBMX o KIMBMMX Macaasenmite o xowrpaxty Ne
BFDP/GEF CQS/ 1626 npoexra |30 BCEMHPHBI BAHK «Paamsrue accioro cextopa
PecoyGuna Beaapyces TBOATTT3 ja00men OnMTHO-IPOMISOICTBCINKA 05REKT.

X2paKTeprCTHKA OHBTHO-HPONIBOICTBORIONO OlLERTR

Mec it xap preTiRa: maaet 16 smaprasa 158 JlenGposcxoro
ecTsa Ly I'po, o I'TJIXO0.
Heas corxanns onnrioro ofnesra: anpodaims it
BRpyGOK yeaximix Xsofumx nacosaciail
Yuactue cropon:

THY «Micnmyt acca HAH Besapycus - nposcacrie HHP; ofocmosmsie e
JECHMX XYASTYP: MIyCIe SSDCRTIMIOCTI TEXHOROINN JICCOBOCCTAROITIENIR BapyGox
FCONXIIMX C.TONEX MacHACHI.

IJIXY  wlllywnexuit sccxoxe - oSpalorsa noSmd, NOSRIKA JCCHMNX XYISTYP,
HAFypUoe Odopricrie it oxpana ofnexTa.

Onncanie obnexra:

Crivonmax camrrapaay pydia YCOXImETo COCHOBONO Iacaacachus 2017 roan, TNIY By,
* ILIOGITL OUMTIONX KYINTYP = 0.5 rag

» BT BOCHIX KYIRTYP ~ CMCIANING KYARTYPM J018;

= COCTEB ICCHMX Ky nTyp ~ $/1nSC:

- exena cMeune - 3pilalpC:

- PRIMCIICHIC BOCAIOMHEX MecT ~ 2,0x 1,36 5;

- FYCTOT MOS M- 3686 urrJra;

= €00000 TOCHIKM - BPYMYIO 103 Mo Konecons;

« CPOK BoCKH — pecna 2018 1

= DOCRAONITRN MATCPHAN — TPEXICTHIN CUKCIII THIILL, SHYXTCTHINS CCRMIIM COCHIL;
= NPIUKIIACMOCTE JICCHIX KYABTYP - 95,1%.
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Basoma: Ihmmmmmmumm“
METROIHCTHON AWINOTCH ICPHOBIIC CYTICCHARME I AP
1 CYTAMMACTIG BOSRML, anx)mﬂmpommmbnmmm
It ICPHOSO-IOOANCTAN NOCHARMX, DOXCTIIACMMX MOPCHOM, M CHTICCHAMMX MONKAX
PEROMCILIYCTCS COMIARATE CMCUTANHNG HACKAICHIS COCHN ofsixnoacunolt ¢ mnof
NexxoncTiof.

Or FHY «Hucmrym weca HAH
Beanpycin
npofines lu'lnel:lu. JaETH
"

H.B. Topaeit

BOCCTRHORTICHIR,
IUTEE W OXPaIIM TeCoB

o E.A. Teracuxos

Mozt naysinedl corpymmx
asbopatopi npoliicm




COLTOND Npie nLancINeIe seponpiaTies 3.1.6 «ConcpuwencToonasise 1t anpobaims

i NPy GOX YORXmORUEK XBOMILX 360N ¢ HEIMO
ConLAIN Y W POIYX e 110 xosrTpaxty No
BI-‘DPKBEF‘CQSIIUM moenm IO BCEMHPHBIR BAHK «Pasnirme Jecioro cextopa
Pecrybumat Beaapyces THOALITS

HacToARIN AXTOM NOTBEMAIICTCL, HTO KOMICCIEE B COCTane npeicrasirreach THY
eiinenieryt reca HAH Bexapycin - sas. 386, k.coxa Ho.B. Topaedl, e Terrenxosa EA.
wnpeacranirescdt FJIXY «lllywncsni secxoxs ~ raamtoro secaneuero C. H. Xsolisumxoro
# aecinero lysmsexoro necirectsa XnaGa /LA, cocrament nactogumud axT 0 YoM, Y10
B POIVAMIETIC BRIIOTICHER Mnmwslsmmu

anpolaiiek TEXHOIOrI M ¥ MIOEX XBORNMX Jecon ©
NCAMO COBBME MCTofiisux 0 npo.mmmnlx mﬂb no xowrpaxry Ne
BEDP/GEF CQS/16726 npocxra IO BCEMHPHBITT BAHK «P: Accroro P

PecnyGoanm Beaapyess THOATTTS 2a1008e OMuTIO-NPOMISOICTHCIBIMA 0GLEKT,
XapakTepreTuRa ONRTHO-0PONSBOACTBEHIOr0 OhhexTa

Mec " s 21 oepran 79 Hlywoxxoro
accimvectss [lywaxoro aecxona l'pn.mm IMAXo.
Hean coxxamns onsirworo oby P it
Py GOK yeoXtmIX Xsofliux nacus e
Yuacrue cropon:
I'HY «Huctiryr aeca HAH B - HHP; ofocniosasiee mana

JECHMX XYAMIYP; MIyucie Mern-cocm TENNOI0FIN TECOBOCCTAORICHIE supybox
YCOXIUIMX CTONIX Macaa el

XY wlily it Gpal NONNK, OCAIKE JICCHKX XYIAMTYP,
mmomncmumoﬁwmw-ym

Onncane obpexra:

C pras pyOua 0 CHOBOTO HacaxIcHies 2017 rosa, TNV

= FLIOTIATE OIETHIEX XY ARTYP ~ 0.3 ra;

- BIUT I0CHAIX KYJIMTYP — KYILTYPM i

- COCTAB IeCHIX KyanTyp — 10E;

- exeMa SMemmenms — 10pkE:;

~ PRIMCIICHNG DOCAOYMMX MeCT — 246 X 1.4 M)
TyCToTa pocauol- 2900 wr.ra;

€00cod BOCAINH - BV 003 et Kosocoss;
CPOK BOCATXH ~ necies 2018 1.

TIOCAIOUMTL MATCPIERT —~ ANYXICTHIO CRKCHII XM,
NPICKERSCMOCTE JECHIX KYABTYP - 96,6%.
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Bunoas: B nomsosic  rpaGoso-ayGoso-tesmoxsoitisx secon n TIY [ ma we
Gormuniy 110 MBOEAT BEPY GKAX YCOXIIX XBORIAX NMACKAACHHRA POKOMCILTYCTCR CONTAsE
HUCTRIX JECHBIX KVASTYP ¢t ofs N HanG BACOKAR POIYKTHBMOCTS It
KRYOCTRO JIPSBOCTOC SO MOYT OSITH JOCTINHYTI COLZMNNEM  KYALTYP C PACCTORIMEN
seaay pazavm 2530 momon pray 14-1.5 m. ITpn taxoRt cxeme manBasce poamo
PERTUNYOTER NOTCHINIATEHLC BOIOKIOCTH GROIKOIOINSOCKIX CHONCTS €11t B NOABCHIOO
MI0IOPOITIL,

Or 'HY «Mnennyra aeca HAH Or TTIXY slllywsoscxidt secxoss
Beaapycun
Inaswch secamunit
Sancayroundl xaboparopucit
APOGIACH BOCCTRHONICIHA, JAUITH
" econ
H.B. Topacht > CH. Xnoftepanit
Mt paysiusfl COTpY MK Jlecrrndt Hlywimncxoro aecuivectsa
maboparopiy IPOGIcM ROCCTARORICHNA,
SEUMTM N OXPRMIA 1CCOB
P E.A Teracuxon 2 JLA. Kanba



CONIAMNONO 1Pt SMDOLICHIN Mepotpieetink 3.1.6 «ConcpacncTnosasiee i anpoSaipes
TEXHOIONIN ICOBOCCTANORICIONN BAPYGOK YCRXMOUDIX XBOMIMX 20008 ¢ LICIN0
COLTASILE YCTOMMMBLX # POAYKTMBHMX HacaAIeHIfn 110 KOATpaxTy No
BFDP/GEF CQS/1626 nposkya I IO BCEMHPHBIR BAHK «Passimie 1ecioro cexropa
PecirySonne Beaapycss TBOAI73

HacTosuzing aKTOM MOITRCPUCIICTCS, WO KOMICCHS B cocTane npeacramereaci THY
wHectarryt aeca HAH Beaspycane - 3an. 186., x.c.-x.u. H.B. Fopacht, s.a.c. Tersenxona EA.
i apeacrasirreach TJIXY alllywmexndt acexoams - raanteoro accimvero C. H. Xsoftmuxoro
w accrmvero Hlysiscxoro secsiesecrsa Kanala JLA. cocramunt mactoanuel axt o YoM, Y10
b pesvaprare sanonterm HHP 8 passax seponpasrniex 3.1.6 «Cosepucncrsonssiee i
ANPOGALMA TEXIOIOTMIE JOCOBOCCTRIONTCHIE 2UPYGOK YCLXDOEUEX XDORIIX JTecos ©
ONN0 COLIAA YOTOMUMBMX It NPOIYKTIRNKX Hacamacusite  po xowTpaxty Ne
BFDP.GEF/CQS/16726 npocxra IO BCEMHUPHBII BAHK APEITIE JCCHOTD CEXTOPS
PocuyGun bespycss TBOATIT3 sasoxen om. L it obuext.

Xi on ofnexta
L 4 W LLLL 1l v

MecTonoIoMeIIe It XapAKTepUCTIRA: suact 12 ssaprasa 171 Hlywosxoro
secomnrsectia Uiywmexoro scexom ['poanercxoro FTLIXO.

lean conaamnn onmaTnore ofnexta: anpolamies TEXHAIOM JCCOROCCTRIORICHNN
supyGox yooxumx Xnodivex macu el

Yuacrue cropon:

THY oHucnimyr seca HAH Bexapycie - mpoacacume HHP; ofocnonsinee Tina
ACCHMX KyABTYP: itxy'eee ddd ™ i supyGox
FOOXHEX CHOBMX 1acasIcHmnit.

TAXY «lllysuscanit decxoos — ofpaboTka UOUNM, [OCRIXA JECHMX XYIMTYP,
HATYPHOS OPOPsLICHNE 1t OXpala ofsexTa, np 1e Y

Ounncanne ofnexra:

Cruomsas canmrapias pyGra yeoxiero 10000 iacazenes 2015 roge, TIY JL.
« WAL OAINTIMX KYaATyp — 0.7 ra:

* W STECHMX KYIWTYP = CMETIRIBING Ky ILTyph 1y Ga:

« cocTam sociMx Kyanyp - TJBE;

- Exema cxcncrns - 4p/LIpE;

- PESMCHICHINS TOCRI0MNAIX MecT ~ 3.4 X 1,04 w;

= FYCTOTa nosakn- 2822 mrrra;

= C10co0 HOCATKIE - KPYNIYIO NoA Mew Koecosa:

= CPOX TOCAINM ~ pecun 2016 1.5

= DOCAADNITMR MexTepiLt ~camenind ayGa ¢ 3KC, asyxaenisie caoxeuin e,
* PRGRHBICMOCTI ACCIIMX KyaRTYp - 88,6%.

3 TIPOAYKTHEHOCTH
Tesmoxsofimax aecon o TV Jb ua sepyOkax yCOXUEMX CI08MX  Macascimit
PEXOMEIIYETCR COLIMNES CMCmmnTEX Xy sTyp ay6a. Jlrs Gopmuposanice Hacaxcrid ,
Gogee yCIONNIBNX X HEGIRIONPAHSTIENN
Anpa i 2.3 Jpesecioex mieaos. Ownosamusdl nopoundl cocTas amcamaciai
Sopaigpyesx 1 cxomux npyGrax s TIY L~ 7JBE.

Or THY «HMacnieryra seca HAH Or FJIXY «lllywsmckidt secxons
Beaaspycis

ranmaft accirndt
Samcayronumit
npobaem Ry ’

5 H.B. Fopach C.H. Xsofirmuoni
Maaunsi may il cotpyumx Jleciarut Hiyancxoro secanmecrss
saboparopiai NPOGACH BOCCTANOKICHIE,

JADITH 1 OXPAIAL 300

£ E.A, Terncuxon



