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B399 906030 bo@eg35dws (Pyracantha coccinea), 3sbg30wboymas 0g3sbo (Fraxinus oxycarpa),
Jm6sxo (Acer laetum), 306360l 69390PRbswo (Acer camestre), 397w gdM030 MOHOIO
(Cotinus coggygria), 353350960 @3o3bgo (T7ilia caucasica), owodcm (Rhuscoriaria),
ROOMEOIIOOMN0 A0S (Spiraeacrenata), 06535¢0bsgmzosbo  ©30s  (Joniperus
polycarpos), 35330 (Hippophae rhamnioides), 35¢0o1053)5 (Elaeagnus angustifolia).

9390mo» {omdmygbowos B396L doge dgMmBgmeo Lobgmdgdols dsbsoliosmgdwgdo:

3530 30330 (Pinus nigra): 3505¢@sb0sb0 bgs, @osbermgdom 25-sb 40 998
0D6MY0s. 9boEIROBOES boll 35OX0 30M5J0EIO BMMTOLSS, beagnm 515300 IMIMAZS ™
5 Jmaolgd®o bgds. bol ghm sxgsemEos 39Jo 59gMol, sdlzsMo Joddoo.
996 Js60 gm0 300oliysb s Homgwo amwoligeb d9ygds. gl Lobgmds Boswagol Jodstro
deog6 999390 mdsl  0Bgbl. 0BMEIds IO, 300656 s J308656 BosIYgdbY.
396300560900 943L g39Moms BgL39d0, beerm Fmoz35M0 Bgligo b53wgds gHBMHYdS.
5358056 8530 130330 M0 BOIOEIOL 533obo.

beUbm3L3oL goF3o (Pinus Sosnowskyi): 35 39GHMEY 0DBMHEYds. 0bg, OHMYMOE Fo3
13033L, LBELBbM3L3OL BOFZLOE 39OXK0  SHBIEIYSBOHOMBTo 306500, bmrm sbs3do
Jmea0olgdmo 593L. 300w FoOHBOEHJII© 133035 JOMOMIWIW Y30MIE-0mYs30LGBOHM 56
dmfomom dgedo. 593 BogMolgggMm-0md(jgsbm fofizo. Lembbmglizol go3zo Lobsmerol
9y356Mmo s 6050l dodobm  653egds  dmINbmzbos, sdoBHmad g3zgs  Lobol
B0s@oaBg 0BOYdo.

39bsom®o  396bgo (Populus deltoides): >60L Fo©owwo ©s Bmomerdsggbo bg.
LHORIBsOOs @ 0BOHYds 40 39359 9.boerIMdL 96056605002 Bg, I3 4999b9ds
00mgadol 439easb 6oL dglodergdgero. gl Lobgmds sGOL Focrorysddwg s boby®dwogo
QIGHOMMZ30L5996 Bo3gds© D0sbYd, MMI3S OFoMOJIL 39O 0FHSBL. JoMAsTdg o
LobsMOL FMY35M1ME0s. JoOLIFEO BMEGOTOo BMMEPMZSD LEHYIMOJIL TMEOOL Lvwy3gmMgLMS
5300 LOOMEbOL godm.
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sengol by (Populus pyramidalis): 560l @9635000, osbermgdom 30 9. Lodsmerol by.
593L 30fMm @5 3065300 35(IX0, MHMIGLSE YwmMOBHJdo dgdMLMEo 5d3l. 0bg3Y,
MHMymO3 3965 MMo 396b30, 530l by LobsmEolidmyzstrmeo ogoMysddwgs. 356M0
Lobgog3bm LEHYMOSS S JoMLOREG BMEGdTO BMMEMZ56 LobgmddL ImEOL, 0li39, MMYME3
5e30lL bg 9m0-9mm0 B5939mgLMS O30B0 LEOMESBOL Fodm.

0o6500d(3569 33035Mmbo  (Cupressus sempervirens): SsbEMmgd00 0bOEYds 25
993H®50©9. MMM  IBIOMIWO  593L  Y4530L89M-TMbsEMOLROM, Loy®mdgby IlgMowo
J96dom, H®MIgeoi ImamIm 3oMHB0GJOOL Lobom 1(33035. 93 Lobgmdsls glisFoMmMgds ©MAs,
1b309M0 5 LoAMsEM 3H96056MdOL bos@IYo, SBgo 306MMdYBT0 LHMSRTBIMOS, 0MI3s
33530905 3056 4O6E B3, Boa658 53 99dnb3935d0 bgers 0BOYdS.

B39Mgd®ogzo ogws (Ulmus foliacea): 0bMgds 30 993HMsd@g, 9943l oo
39900 350X0. 5436 430 O FMEMmS-GMY30MIM JIOJOD IBRIOIWO Y MM EHJOO.
©IOM IGIO0s 3o Ys30L5396M0 BJgwro s L3OO JgOdom. B39MEGOMHOZ0 MY
560L LOMOML S BOBsMEOL MIMbM360. 35MPsE A9630MINOMEO 39MHPOMO BIL39d0L
3o9m 4560 396 943938 o FoBobTgHmbogros 58 Lobgmdol 2sdmygbgds s330m0  Byol
Bmgdol dgloddbgwrso.
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133035 BMMEYO0, FogMsd 30090018 OML 333 OBMMWYDS. J5MRSE 9AwYgds JIMOW,
J39500MMH 056 O 30M3Z56 YO gAL.

B399 906030 BoE9350es (Pyracantha coccinea): 1,5-2 3. Lodseeool dBJos.
bodo®m39emdo  omJdol yz9wgsb 5ol 2036031900,  Yyobgoasddergs. bdoMms
09969096 303bow vMdg.

dsbgombogmags 0oxsbo (Fraxinus oxycarpa): 535 356X 0560, @Hobdowowo bgo,
0DM9ds sbErmgdom 30-40 3. dolo yawm®GHgdo 9539699, BH™MEJd0 30 bogMobgg®o
49600 56MH0L IBIOME0. Fob30ebsgmzs 053560 LObsMEIOL TmYzsMHEo Lobgmdss, 0ESbL
Lo039L s LobgliEol dmdmbmzbos.
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Jm6sgo (Acer laetum): 0BM©Y0S 25 J9BEodY. sO0oL dwoge LoddMsErol 5dEsbo,
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dobgzmol b9g39MPboo (Acer camestre): dGm»oLGdO 350X 0560, 15-20 3. LodsEoL
bgs. 0go LobsmmWol s BoMdML JMINBMZb0s, 0FPWbL TGS 306MHMdIBL s BoswsyoL
LodGoMmgl, 3965 9awgds 300D boosRgdL. 0lgzg, MMAMOE JmMszo, dobpzmol
69396BRbswO3 39600 50dMbo3wgm bogo®mzgenmls ddeso 5000900l
3953Y0sbgdolbmgzob.

B39 gdM030 mModwo (Cotinus coggygria): ¢obdowowo 2-3 99@EHGmedeg Lodsmeol
0BJos. Bosogdo 3MdsYsdegs. 560L LObsMIWOL @S BOMdML TMY35(I™ME0. 35MYSQ
boOHMOL JIOS, bHoM3 S BIMEMG3bO BIOHMdJdDY.

39335L0m60 353b30 (Tilia caucasica): 353350900 (3536306 LOTSWEY WISbEMYOOM
40 993 ®05. 593L 339MEBOLYOOHO BMOAOL 350X 0. 080 BOHOEOL $3Esbo Lobgmdss, Bolimzol
L5)39009LMS MTd, JMOE0, 37930 BEO0PIMO BOsIYO.

00 (Rhus coriaria): ¢sb3s@oo dwBdos, Bmaxg® @obodswo by. 0bBM©ads
39005, boMMdL dIMow, J3056 RYMHOMBNODY3 s 29d9hbgMgd M  39hdbs6gdT0.
39605 J5®0oLI0GMO gOMBOOLAD BosIROL ILS(3935.

ROOMEEHIOOO  JO53Ws  (Spiraea crenata):  Gobsdowo, 1 d9GHMsdY
Lo3oOEOL  39BJos. 396  0BOPGds TGO  bosEIRHY. 3960  Lobgmdss  ©oo,
3500830900, b6H0Mm3o 5A0q00L oLsd(35690o s ZolivdogMmgdes.

36535bsgmn0560 305 (Joniperus polycarpos): sbdswseo. 0B6O©Yds M, J3056
1396MHMdY0DY.

35330 (Hippophae rhamnioides): 155305M@ 5050 0)BJ0s, OMIEOL BHM@GHJoo bdoMo
Q5 35H30¢0 93w d0m 3OOl Fgdmbogro. 543l 3MHdgwo sbEgEHOLIdMO BMMEdO. o330
39JBH0IM5 Y3990 5MOL 393039 gd0, 09935 JOMHOMHIIP IOMDJITO, MYMO3
IO 520 90d0, 0lg Foerol 3ggqddo.
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(A. campastre) ©@5 oModmdg (R. coriaria). b 356539600  Lobgmds  Fomowo
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Summary

In the thesis titled Phytosanitary Conditions of Railway Defensive Forest Stripesand
Forest Reclamation Activities for Their Optimizationon Tbilisi Khashuri Highway the huge role
of defensive forest stripes in railway operations is reported. It is noted in the thesis that
defensive forest stripes have multiple functions: erosion prevention (soil erosion by water and
wind), avalanche prevention, mudflowprevention, rockslide prevention, as well as recreational
and aesthetic landscape functions. However, the major and most important function of
defensive forest stripes is that they prevent railway tracks from being covered with driven
snow. They also protect railway tracks and other railway infrastructure from damage during
ecological disasters, which, considering Georgia’s complex terrain and climate conditions, may
causepartial or full functional immobilization of mainlines.Unfortunate examples of such cases
is frequent on throughways and highways.It is also noted that it is very important to ensure
undisturbed operation of trains on the territory of Georgia since nowadaysit is the aim of
Georgian Railway JSC to establish itself a proper place in international railway network and
become a junction between Asia and Europe in goods transportation.

In order to create defensive forest stripes,other means except forest plantations are used,
for example, permanent steel grating fences, mantlets etc. Although natural forests and special
forest plantationshave an important advantage compared to all other snow protection
means.Forest plantationsare the most effective in protecting railways from snow and driven
snow and require minimal work-related and financial costs. Technical-economic calculations
show that using forest plantations to protect a railway track of 1 km length requires 6-7 times
less costs than protecting the same length section using mantlets.As it is noted in the thesis,
forest plantations that are aligned alongside railroad track not only protect tracks from driven

snow but alsoreduce wind speed that decreases train motion resistance, prevent pollution from
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ballast section andejection of small fractions.Operational principle of forest plantations is the
following: wind that meets resistance in the form of trees and bushes loses its speed and ability
to move snow which results in occluding snow and its precipitation and accumulation
betweenplantations. In case of selecting relevant species of plantations and using correct
agrotechnical conditions for their growth,forest plantations quickly start independent
operations.

During the process of working on the thesis it was concluded by research thatmost of the
stripes nowadays are degraded, nonfunctional, lacking aesthetic values and almost out of order.
Considering probabilities of dangers coming from ecological disasters that are increased on the
territory of Georgia and activated in different regions, the abovementioned defensive forest
stripes no longer can or are unlikely to fulfil their most important protective functionswhich
calls for implementing forest reclamation activities important for researching and
reformingtheir phytosanitary and some other issues, the final result of which must be
reconstruction and significant renewal of the abovementioned stripes.

It should be noted that a scientific work concerning railway defensive forest stripes has
never been conducted since Georgia became independent, only some construction project
comes with recommendations on planting defensive forest stripes.Due to the lack of modern
sources on this topic, working on the theme was pretty difficult. Essentially this thesis helps
pave the way on the importance and functions of defensive stripes in modern times, in order to
conduct broader research in future and find ways to solve important, problematic issues for
optimization of the country’s ecological conditions as well as for protection of railway units.

In the presented thesis studying such issues were considered that have not yetbeen
scientifically investigated, not only on the scale of the research object of the thesis but of the
whole country. Anassortment of coniferous species that have to be planted in new stripes was
correctly selected, their landscape planning was correctly designed taking dendrological and
bioecological characteristics into accountbased on the results of analysis of the materials

extracted during field practicefor the first time in the thesis. New schemes of defensive forest
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stripe plantations were developed for the first time as well based on separate sectors and
sections taking environmental conditions into account.

Based on the existing stripes on the railway section of Tbilisi Khashuri Highway that were
studied by us and on the project of new stripe plantations it is possible to performsimilar work
in the future to reconstruct defensive stripes of the whole mainline of the country.

Recommendations given based on acquired results and research analysis during the
process of working on the presented thesis can be used for protection of mainlines as well as of

highways.
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