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I'opsl 3anuMaror moutu 24% 3eMiIM MHUPOBOTO IPOCTPAHCTBA M HEMOCPEICTBEHHO
noaaepkuBatoT Oonee 12% Hacenenus mupa. OnHa maTas 4eIOBEYECTBA MPOU3ZBOJIUT C TOp
OTPOMHOE MHOKECTBO SKOCHUCTEMHBIX TOBApOB M yCIIYT, B TOM YHCJI€ IPECHYIO BOJY, SHEPIHIO,
IPEBECUHY, IIUPOKUN CHEKTp OMOpPEecypcoB W BO3MOXHOCTH [UJISI OTABIXa W JTyXOBHOTO
OOHOBJICHHUS.

Typrusi, ¢ 3eMeNbHBIM YYaCTKOM ILIOMIAAbI0 78 MUJUIMOHOB Te€KTapOB, PACIONOKEHA B
Anpnuiicko rUMaliailCKOM OpPOr€HHOM IIOsSICE B TOPHOM M MpeAropHol MecTHocTHU. CpenHss
BbIcoTa cocTaBisieT okoio 1100 m. 3emmn mexay O M u 500 M mpUMEpPHO 3aHUMAIOT TIOIIAb B
pasmepe 18% ot obmielt momanu 3emensd Typuun. Octanbabie 6osee 500 MeTpoB.

Jleca, kak mpaBHUIIO, pACHOJIOKEHbI HAa TOPHBIX pailoHaX, ¥ OHHU, KaK TPaBUJIO,
€CTECTBEHHBIE U NOJIY-€CTECTBEHHBIE C BBICOKOM LIEHHOCThIO Oropa3zHooOpasus. [lnomans necos
3aHUMaeT 22 MITH. ra (mpuOau3uTensHo 27% 3eMir) OT OOIIeH TUIoaau 3eMeb.

[Ipeobnanaromue BUABL: COCHA Kanadbpuiickas (Pinus brutia), cocua uépHas (Pinus nigra),
cocHa OObIKHOBeHHas (Pinus silvestris), yHUKaNbHBI TUXTHI: THUXTa KWJIUKUHCKas, MUXTa
kaBka3zckas (I1. Hopamana), nuxta Tposinckas (Abies spp, A. cilicica, A. nordmannia, A. equi-
trojani), env BocTouHas (Picea orientalis), xenp nuBaHckuit (Cedrus libani), MOXKEBEIbHHUK
(Juniperus spp.), cocHa mnuHusA (Pinus pinea), xunapuc BeuHO3eNnEHBIN (Cupressus
sempervirens), cocHa anenrnckas (Pinus halepensis), Oyk Boctounsli (Fagus orientalis), ny0
(Quercus spp.), onvxa (Alnus spp.), kamran noceBHou (Castanea sativa), Tpad 0OBIKHOBEHHBIN
(Carpinus betulus).

[Toutn Bce 6a3a JIECHBIX 3€MeNlb NMPUHAAICKUT rocyaapctBy. Tonpko 1% Haxoaurtcs B
4acTHOW COOCTBEHHOCTH. ['ocy1apcTBEHHBIE Jieca HAXOAATCS B BeAeHUH MUHHUCTEPCTBA JIECHOTO
XO03sIICTBa U BOAHBIX JIENI C €r0 TpeMs IPUJIEKAIMMU TTIaBHBIMH YIIPaBICHUSMU;

I'enepanbHasi nupekuusa no Oopbbe ¢ omycTrbiHuBaHMeM u 3po3ueil (GDCDE)
SBIIIETCS LIEHTPAJIBHBIM YUYPEKIACHUEM, CO3JaHHBIM C IEJbI0 "3allUThl MOYBBI, YIYYIICHUS
IPUPOJHBIX PECypcoB, OOpHOBI C OMYCTHIHMBAHWEM M 3PO3HMEH, YCTAHOBICHHEM IOJUTHKH H
CTpaTeruil, CBS3aHHBIX C AKTUBHOCTHIO JIaBUH M OOpb0Oi ¢ HaBOJHEHUSMH, OOecreueHus
COTPYJHMYECTBA U KOOPAMHAIIMU MEXAY areHTaMu U areHTCTBaMH.

I'enepanbHasi qMpeKUMs OXpaHbl NPUPOALI U HAUHOHAJBHBIX nmapkoB GDNCNP c
dunmanraMu Ha MecTax B OCHOBHOM OTBEYACT 3a YIpPAaBIICHHWE HAIMOHATHHBIMU TapKaMH H
JIPYTUMH OXpaHSEMbIMH TEPPUTOPUSMU, KaK TMPUPOJIHBIX TAPKOB, 3alUTHl MPUPOJIHBIX
TEPPUTOPHUI, 00JIACTH yIpPaBICHUS AUKON MPUPOIOH, BOAHO-000THBIE yroaes U T.1. B Typiuu
40 HaIMOHAIBHBIX MApKOB, KOTOPHIE MOKPHIBAIOT MPUONM3UTENBHO | MIIH. TeKTap, U 3TO, B
OCHOBHOM, TOpHBIE Jieca. 1,2 MIIH. ra TIomaau ¢ BeicoToil Oonee 500 MeTpoB mpenHa3HAuCHBI
JUTSL «yTTy4YIIeHHS] IPUPOAOIIOIB30BAHUS.

I'enepanbHasi aupexkuusi JecHoro xossiiicrBa (GDF) sBisercss areHTCTBOM, B
00513aHHOCTH KOTOPOI'O BXOJUT BCE€ JIECHOE ympaBiieHHe TypuuH, ¢ OCHOBHBIM aKIIEHTOM Ha
IIPOU3BOJCTBO JIECOMATEPUAIIOB U YIIPABJICHUS IPUPOJOOXPAHHOM HAa yCTOMYMBOM OCHOBE B
paMKax pa3pelleHHi, TPeJoCTaBICHHbIX B COOTBETCTBUM ¢ KoHCTUTYyIMENH 1 3akoHaMu Ha 173
JeT.



YuuTeiBasg pa3iauyHbIC JIECHBIE HSKOCHCTEMBl U COLMAIBHO-KYJIBTYPHYIO CTPYKTYpPY
CTpaHbl, IIOYTH BCE JIECHBIE pecypchbl OBLIM 3allJITaHUPOBAHbI U YIPABISAIOTCS B paMKax
IOPUCIUKIINH TOCYAapCTBa CBBIIIE MpuMepHO 88 seT. [Tnanel mo ynpaBieHHIO BCeX JECOB ObUIH
chopmupoBansl B iepuoa 1963-1972 rr.

[TnanupoBaHue JECOYCTPOICTBA MOXKHO CKa3aTh, C TOUKU 3PEHHsS TOAJEpKaHUs OanaHca
MEXJy SKOHOMUYECKMMH, SKOJOTUYECKUMHU U COLMAIbHO-KYIbTYPHBIMU (DYHKIUSAMH JIECOB, U
YIOBJIETBOPEHHUE CIIpoca OOIIECTBAa Ha JIECHbIE MPOAYKTHI U yciayru. Bo Bpems paspaboTku
IUIaHa, B 3aBUCHUMOCTH OT YCJOBUH (KJIMMAaT, TUI Jieca, 4elloBeuecKuil (axkTop), Leau IUlaHa
yIpaBJICHUS], TeHEPATBLHBIN JIeCHBIE (DYHKIIMH, CBA3aHHBIE C YIIPABICHUEM JIECHBIMH PEeCypcamMu
ObUIN ompeneneHbl B Xxo1e Betped. OCHOBHBIE JIECOXO035HICTBEHHBIE MEPONPUATHS: €CTECTBEHHAs
pereHepanusi, MpoU3BOACTBO JAPEBECUHBI, PACCTOSHUE, UCTOHYEHHE M OOpE3KU M COXpaHEHHE
JeSITETbHOCTH T1OYB.

Typuus Takxe TpEANPHHsIA 3HAUYUTENFHBIC IIard B IIENIAX TIOBBIIICHHUS JIECHOM
aKTUBHOCTH IyT€M BOCCTAHOBIIEHHs, oOieceHuss W OOpbObl C 3po3ueil ObUIO MPOIOIKEHO
OCYILIECTBJICHHE OJIaronoyiyunss U CPeICTB CYIECTBOBAaHUS MECTHOIO HacelleHus U OOIIMH B
BEPXHUX 3€Melb. 3aMmeyaTelbHbIil Iarom craiga peanusanus «HanuoHanbHOW mporpaMmbl
TJIaHa JEeHCTBUM MO 00JIeCEHUIO B O0OpKOOIt ¢ Apo3ueit», koTopas oxBarbiBaeT 2008-2012 rona u
BKJIIOYAET JieCOHacaxaeHue u O60pbOy c 3po3uel, u peadMIMTallMOHHbIE JIeCHbIe paboThl. B
KOHIIE KOHIIOB, OKOJIO 2,5 MJIH. ra 3eMJHM ObUIO pealu30BaHO B TEUYEHHE MATU JIET, a TaKKe
CIIOCOOCTBOBAJIO J0XOJAaM CEJIbCKOTO HACEIEeHUs 3a CUeT UX 3aHATOCTH B TEUYEHUE UIECTH
MecsieB Kaxabld roa Mexay 2008-2012 u 3axBary yriepoga jiecoB Typuuu mocpeacTBoM
CMSITYEeHUS U3MEHEHUE KIINMaTa.

B nomomHeHWe K - BBINICYNIOMSIHYTOMY IUIaHY, KOHKPETHBIE IUIaHBI JCHCTBUH,
oxBatbiBatomue nepuon 2013-2017 rr. ams KOHTpOJS 3po3uM, OBLIM BBEJEHBI B JeicTBHE
O0oprba ¢ HABOJHEHHSMH M BOJAOCOOPHOW IUIOTMHA B 3€JICHOM 30HE, B IIENIAX IOBBIIICHUS
JIECHOT'O aKTHBA M COXPAHEHHUE MOUBBI.

Hano cka3atb, 4To 70 Havajga Kakoh-InOO JIeCOXO035SHUCTBEHHON AesTenbHOCTH B Typuuw,
MIPOXO/NIN KOHCY/IbTAIMU M BCTPEUU C COOTBETCTBYIOUIMMHU 3aMHTEPECOBAHHBIMU CTOPOHAMH,
YTO SBWJIOCH KJIFOUEBBIM IIPOLIECCOM JOCTHKEHHU. ['JTaBHOW LEIBI0 TOrO MpOUEcca SIBISAETCS
noOyIUTh TOBOPUTH O CPEJCTBAX K CYIIECTBOBAaHMIO M IOMOYb BBIPA3UTh KaJpPOBHIC HJIEH,
OKUJaHUs U BUJIeHUE Oynyiero jecHoro ynpasieHus. [loctynas Takum obpazom, oxuaaercs,
YTO B COTPYJHHMYECTBE C 3aMHTEPECOBAHHBIMU CTOPOHAMM, OCOOCHHO MECTHOI'O HaceJIeHUs U
MECTHBIX TOCYJApCTBEHHBIX OpPraHOB JOJDKHBI IPUHATH Oojee IIMPOKOE  Y4acTue,
MHOTO(YHKIIMOHAJIBHBIA M HMHTETPUPOBAHHBIM TOJXOA B YIPaBIEHUH U MHCIOJIb30BaHUU
MPUPOIHBIX PECYPCOB, B YACTHOCTHU JIECHBIX PECYPCOB.

B Hacrosmiee Bpems, Ha OCHOBE JKOCHCTEMHOTO TMOAX0/Aa (PYHKIMOHAIBHOE
IUTaHUpOBaHKe Oosiee nposiBisieTcs B Typluu, B KaUeCTBE pa3BUTHS MEXIYHAPOJAHOMN MOJIUTUKU
JIECHOTO XO3SHCTBa, OKa3ajo BIUSHHE HAa HALMOHAIBbHYIO TOJMTHUKY JIECHOTO XO3SHCTBAa H
MOJIXO/IbI K MJIAHUPOBAHHUIO.

Kpome Toro, uHTErpupoBaHHOE BOJOCOOPHOE YIpaBJICHUE SBISETCA €Ile OJHUM BaKHBIM
IUTAaHOM, KOTOpBIM ucrnoib3dyercs B Typuuu, MOCKONBKY 3TO 0ojiee KOMIJIEKCHBIM MOIXOJ U
JOJTOCpOYHasi WHBECTUIIMOHHAS IporpaMma B peaOWIMTallMM BOJOpas3ieia U BOJHOTO
XO03S1CTBA, M YTOOBI OOECIIEYHTh TAaKWE WHBECTHIIMU HYXXHBI KIIOYEBBIC IENIM, B TOM YHCIEC
MOJICP)KKY HMCTOYHHMKOB CPEJICTB CYIIECTBOBAHHMS W JOXOJOB, COXPAHEHHUS U YCTOWYMBOTO
Pa3BUTHSI TPUPOTHBIX PECYPCOB, YMEHBIIICHNE YI3BUMOCTH K U3MEHEHHUIO KIIMMATa.
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Mountains occupy nearly 24% of the global land surface and directly support over 12% of
the world’s population. One-fifth of humankind derives a vast array of ecosystem goods and
services from the mountains, including freshwater, energy, timber, a wide variety of
bioresources, and opportunities for recreation and spiritual renewal.

Turkey, with land area of 78 million hectares, is located in the Alpine- Himalayan orogenic
belt is the mountainous and highland. The mean elevation is about 1100 m. The lands between 0
m and 500 m cover an area of 18 % of total land of Turkey roughly. The rest is more than 500
meter.

Forests are generally located on mountainous areas and they are usually natural and semi-
natural with high biodiversity value. The forest area occupies 22 million ha (approximately 27%
of the land) of the total land area.

The predominant species are Pinus brutia, Pinus nigra, Pinus silvestris, Abies spp. ( A.
cilicica, A. nordmannia, A. equi-trojani are unique ), Picea orientalis, Cedrus libani, Juniperus
spp., Pinus, pinea, Cupressus sempervirens, Pinus halepensis, Fagus orientalis, Quercus spp.,
Alnus spp., Castanea sativa, Carpinus betulus.

Nearly all the forest land base belongs to the state. Only 1% is in private ownership. The
state forests are managed by the Ministry of Forestry and Water Affairs with its three following
General Directorates;

General Directorate of Combating Desertification and Erosion (GDCDE) is central
institution established with the aim of “protection of soil, improvement of natural resources,
combating with desertification and erosion, setting politics and strategies related with activities
of avalanche and flood control, providing cooperation and coordination among related agents
and agencies”

General Directorate of Nature Conservation and National Parks GDNCNP with its
field branches is mainly responsible in managing national parks and other protected areas as
Nature Parks, Nature Protection Areas, Wild Life Management Areas, and Wetlands etc. Turkey
has 40 National Parks that cover approximately 1 million hectare area and they are mainly
mountain forests. 1.2 million hectare area with more than 500 meter altitude is designated for
“wildlife improvement”.

General Directorate of Forestry (GDF) is the agency in charge of all forest management
in Turkey with the main focus on timber production and conservation management in a
sustainable way within the frame of authorizations granted by the Constitution and Laws for 173
years.

Given the diverse forest ecosystems and social-cultural structure of the country, almost all
forest resources have been planned and managed under government jurisdictions over
approximately 88 years.. Management plans for all forests were completed in 1963-1972 period.

Forest management planning can be said in terms that maintaining balance between
economic, ecological and socio-cultural functions of the forests while meeting society's demand
for forest products and services. During the formulation of plan, depending on the conditions
(climate, forest type, human factors), management plan objectives, general forest functions
related to the forest resources management are identified through participatory meetings. The
main silvicultural activities are natural regeneration, timber production, spacing, thinning and
pruning and soil conservation activities.



Turkey also took significant steps in order to increase the forest asset through the
rehabilitation, afforestation and erosion control activities. More than 65% of Turkey’s is in arid
land. Among global threats, drought, land degradation and desertification (DLDD) as well as
erosion has been continued effecting wellbeing and livelihood local people and communities at
upper lands. The remarkable taken step is realization of the “National Program on Afforestation
and Erosion Control Mobilization Action Plan “that covers the years of 2008-2012 and includes
afforestation and erosion control works, afforestation, combating with erosion and rehabilitation
of forests works. At the end, around 2,5 million hectares of land realized in within a five years
as well as contributed rural income through the employment of them for six months in each year
between 2008-2012 and carbon capturing of Turkey’s forests by means of mitigating the climate
change.

In addition to the aforementioned plan, specific action plans covering period of 2013-2017
for the erosion control, flood control and dam catchments green belt has been put into force in
order to increase forest asset and soil conservation.

It is necessary to say that before the initiation of the any forestry activities in Turkey,
having consultation and participatory meetings with respective stakeholders are the key process
of the achievements. Main purpose of this process is to motivate to talk about their livelithoods
and to assist them to express their personnel ideas, expectations and vision of the future forest
management. By doing so, it is expected that in collaboration with stakeholders, especially local
population and local public bodies should adopt a more participatory, multifunctional and
integrated approach in managing and using natural resources, particularly forest resources.

At present, ecosystem-based functional planning more reveals in Turkey as development of
the international forestry policies have had an impact on national forestry policies and planning
approaches. Besides, integrated watershed basin management is another important plan used in
Turkey as it is more comprehensive approach and longer-term investment program in watershed
rehabilitation and water management and ensure that such investments meet key objectives,
including livelihood support and income generation, conservation and sustainability of natural
resources, reduced vulnerability to climate change.
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Te3nuc pokimazga MOATOTOBIEH JUIsl 3KCIEPTHOrO ceMuHapa 1o "BoccraHoBieHUIO U
aganTanuu ropHsix jecoB LlentpansHoil 1 CeBepo-BocTounoit Azun".

3a mocieqHUE TPU JAECATWIETHS IPOU30LIEN PsI BaXHBIX COOBITUH, CBSI3aHHBIX C
BEJICHUEM JIECHOTO U TOPHOTo X034icTB. 2015 roa aBisieTcsa cBoero pojaa Bexoil. B 3Toii cratbe
ObUIN PaCCMOTPEHBI HEKOTOPBIE IPUMEPHI U TIPABUIIA.

Kondepenunn Opranmzanuun OO0benuHenHbix Hanwmii, konBenuun u ®@opym OOH 1o
JecHOMY X03sicTBy (1992-2015)

B 1992 rony Ha xondepenuun Opranuzanun O0benuHeHHBIX Hamwuii mo okpyskaromieit
cpeie W pa3BUTHIO, ObLIM MPHHSTHI JICCHBIC MPUHIIMITBI BMECTE C IMOBECTKOU JHS 21, KOTOpBIN
BKirovauT riaBy (rmaBa 11) "bopeba 3a coxpanenue jeco". B 2000 romy SKOHOMUYECKUN U
counanbHbli CoBer Opranuzauumn OObeauHeHHbIX Hammit (OKOCOC) yupenun Popym
Opraam3anuun O0veauHeHHbIXx Hamwuit mo necam (POOHJI) ¢ rmaBHO# 11e1bI0 CIIOCOOCTBOBATH
«...yIOPaBJIEHUIO, COXPAaHEHMIO M YCTOMUMBOMY pa3BUTHIO BCEX BMJOB Jieca, a TaKxKe
YKPETJIEHUIO COOTBETCTBYIOIIUX J0JITOCPOYHBIX MOJUTHYECKUX 0043aTE€IBCTB. ..»



B 2006 rony ®opym Oprammzamun OObenuHeHHBIX Haruit mo jecaM MOCTaHOBUI
I
YCTaHOBUTH NEPEUYHCIEHHBIE HUXE 0011IKe TT100anbHbIE e

1. OOpatuTh BCHATH TEHAEHLUIO K YTpaTe JIECHOIO IIOKpOBa BO BCEM MHpE
IIOCPEJICTBOM O0ECTIeUeHHs] YCTOMUUBOTO JIECOMOIb30BAHUS.

2. Yceunuth 5KOHOMHUYECKHE, COIIHAIBLHBIC U AKOJIOTHYSCKHE CBOMCTBA JIECOB.

3. 3HaYUTENbHO PACIIUPUTH IUIOLIA/(b OXPAHAEMBIX JIECOB.

4. OOpaTtuTh BCOATH TEHICHLHUIO K COKPALICHUI0 00beMa OQHUIIMAIbHON MOMOIIH B

LENAX PAa3BUTHUSA YCTOHYMBOIO JIECONOJIb30BAHUS M MOOWIM30BaTh B CYIIECTBEHHO OOJIbLIEM
00beME HOBBIE U JONOJHUTENIbHBIE (PMHAHCOBBIE PECYpPChl U3 BCEX HCTOYHUKOB B HMHTEpECAX
o0ecreyeHns yCTOWYMBOTO JIECOM0JIb30BAaHUS.

B 2007 rony ®opyM NpuHSI, HE UMEIOIIHNI 00s13aTEIbHON IOPUANYECKON CUIIBI, JOKYMEHT
no BceM Buaam JjecoB (JlokymeHT mo uecam). ['enepanpHas AccamOues OpraHuzanuu
O6benunennbix Hammii npososriacuna 2011 rog MexxayHapoaHbsIM FOJJOM JIECOB, U MpUHsIA 21
MapTa kKak MexayHapoaHblii neHb jeca. Jlecsatas ceccuss @OOHJI Obuta opraHu3oBaHa B
Typuunu (2013). TMocnennsis ceccus cocrosuiack B Hpro-Mopke (2015), Ha Heii GbUIM HPHHATHI
PE30IIIONMS 10 MEXAYHAPOAHOMY MEXaHM3My IO jecaMm M MuHucTepckas aekinapanus «J/leca,
KOTOpbIe MbI X0TUM: 32 2015 roa».

"Bbyaymee, koTropoe Mbl xoTum'" (2012)

B 2012 rony riaBsl rocy1apcTB M PAaBUTENHBCTB BHOBD MEPEAATN MPOEKT MO YCTOHYMBOMY
Pa3BUTHUIO U MPUHSIIM JTOKYMEHT MOJ Ha3BaHueM '"bypyiee, KOTOpoe Mbl XOTUM" > B srom
OUYEHb BAXKHOM IOJUTHYECKOM TEKCTE, CJIOBa "JIEC U JIECHOE XO35HCTBO, a TaKKe ropbl" ObLIN
oTpakeHbl MHOTO pa3. On umeer 283 maparpada. [Tynakrsr 52, 111, 114, 115, 193, 194, 195, 210,
211, 212 cBs3aHBI C BEJECHUEM JIECHOTO M TOpPHOro Xxo3siictBa. Ha camom nene, 3TH OCHOBBI
"[leneil ycTOMYMBOrO pa3BUTHA", IPUHATHI COBCEM HEJABHO.

BcemupHblii JiecHoit koHrpecc (2015 r.)

IlepBsiii BecemupHsblil necHOl KOHrpecc cocrosuicss B Pume B 1926 rogy m ¢ tex mop
OOBIYHO MPOXOAUT KaXKIbIE IIECTB JIET.

OpunHaauatelii BcemupHslil necHoit konrpece coctosiicst B Auramuu 3, (Typuus), 13-22
okTsa0ps, 1997 1. B saTtom roxay, okono 4000 yuactHukoB u3 138 crpan BcTpetmwimch Ha XIV
Bcemupnom necnom konrpecce B [lyp6ane (FOxxnas Adpuka) 7-11 cenrabps 2015 roxa. B xone
3TON KOH(EPEHLIUH IPUHSTHI BaXKHbBIE MOJIUTHUYECKHUE JOKYMEHTBI:

e JlypOanckas nexnapauus - BUJACHHE OyIyILIero JIECOB M JieCHOro xo3siictBa no 2050
roja.

e Coobmenne XIV BecemupHOro necHOTO KOHTpecca 00 M3MEHEHUH KJIMMaTa

e Coobmienne XIV BceemupHoro necHoro konrpecca cammury ['enepanbHoil Accambien
Opranmzanun O0beauHeHHbIX Hanuii o npuHATHH NporpaMMbl ycToiuuBoro pa3zsutus 1o 2030
roja.

B Oynymem ocobeHHO OyAyT MpeacTaBlIeHBbI CIEAYIOUIUE KIIOUEBHIC ACIEKThI JIECOB U
JIECHOTO  XO3siCTBAa:  MOBBILIEHHE  IPOJOBOJILCTBEHHOW  O€30MacCHOCTH UM CPEJCTB
CYILLECTBOBaHMs, HUHTETPUPOBAHKE JIECOB C APYTMMH BHJAAMHU 3€MIICIIOJIB30BAHUS, CTAHOBIIEHHUE
JIECOB, KaK Ba)KHOTO MHCTPYMEHTa B 60pbh0E ¢ M3MEHEHUEM KIIMMATa.

I'enepanbuas Accam6ness Opranmszaumu OObenuHeHHBIX Hanuii mpussima mnporpamMmy
"[lenn ycroiumBoro pazsutus». O1o 17 nener u 169 3anau ycroitunsoro pazsutus. L{ens Homep
15 nedcTBUTENBHO CBA3aHa C BEJIEHUEM JIECHOIO XO34HCTBa, Jerpajallueld 3eMenb U
ouopazHooOpasuemM. Homep 6 mmeer 3amauu, CBSA3aHHBICE C BOJHBIMU JKOCHCTEMaMH, B TOM
qHCIIe TOPBI, Jieca, BOJHO-O0JIOTHBIE YTO/1bsl, PEKH, 03€pa U BOJIOHOCHBIE TOPHU3OHTHI.

Jleca EBponbl (okTs1I0pb 2015 1)

! http://www.un.org/esa/forests/wp-content/uploads/bsk-pdf-manager/81 FACT SHEET UNFF.PDF
*http://www.uncsd2012.org/content/documents/727 The%20Future%20We%20Want%2019%20June%201230pm.pf
3 http://www.fao.org/docrep/w625 1e/w6251e02.htm#TopOfPage




Jleca EBpormbl (oduninanpHOE HA3BaHHE MUHUCTEPCKAsi KOHPEPEHIUS 10 3alIUTe JECOB B
EBporie) - 3To monuTuyeckass MHUIIMATHBA, CO3/IaHHAs HA BBICOKOM YPOBHE, II€JIb KOTOPOM —
00111eeBpONIEHCKOE COTPYIHUYECTBO I10 JECHOM nmonuTuke B EBpore.

e 7-s1 munucrepckas Kondepenuus no 3amure ecoB B EBpone Oymer npoxoauts 20-21
okTs0ps 2015 rona.

e Bueouepennas munuctepckas Kondepenmus no 3ammute necoB B EBpone cocroutes 21
okTs0ps 2015 roxa.
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For the last three decades there has been several important developments related to forestry
and mountains. The year of 2015 is a kind of milestone. In this paper some examples and
regulations have been examined.

United Nations Conferences, Conventions and UN Forum on Forestry (1992-2015)

In 1992, the United Nations Conference on Environment and Development, adopted Forest
Principles together with Agenda 21, which included a chapter (Chapter 11) on “Combating
Deforestation”. In 2000, the United Nations Economic and Social Council (ECOSOC)
established the United Nations Forum on Forests (UNFF) with the main objective to promote
“... the management, conservation and sustainable development of all types of forests and to
strengthen long-term political commitment to this end...”

In 2006, UNFF agreed on four shared Global Objectives on Forests as follows*:

1. Reverse the loss of forest cover worldwide through sustainable forest management
(SFM);

2. Enhance forest-based economic, social and environmental benefits;

3. Increase significantly the area of sustainably managed forests; and

4. Reverse the decline in official development assistance for SFM and mobilize

increased financial resources for implementation of SFM.

In 2007, the Forum adopted the landmark UN Non-Legally Binding Instrument on All
Types of Forests (Forest Instrument). The United Nations General Assembly has proclaimed
2011 as the International Year of Forests and adopted 21 March as International Day of Forest.
The Tenth Session of UNFF organized in Turkey (2013). The latest one held in New York
(2015) and adopted Resolution on the International Arrangement on Forests and Ministerial
Declaration "The forests we want: beyond 2015"

The Future We Want (2012)

In 2012, the Heads of State and Government renewed the commitment to sustainable
development and adopted “ the Future we Want™ In this very important political text, “forest
and forestry as well as mountains” have been referred many times. It has 283 Paragraphs.
Paragraphs 52,111, 114,115, 193,194,195, 210,211,212 are related to forestry and mountains.
Actually these are basis of “Sustainable Developments Goals” adopted very recently.

World Forestry Congress (2015)
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The first World Forestry Congress was held in Rome in 1926 and has generally taken place
every six years since then. The Eleventh World Forestry Congress was held in Antalya6, Turkey
from 13 to 22 October, 1997. This year, nearly 4000 participants from 138 countries met at the
XIV World Forestry Congress on 7-11 September 2015 in Durban, South Africa.

Three important political documents adopted during this conference as follows:

e The Durban Declaration-2050 vision for forests and forestry

® Message on Climate Change from the XIV World Forestry Congress

e Message from XIV World Forestry Congress to the United Nations General Assembly
Summit for the adoption of the 2030 Agenda for Sustainable Development

The following key aspects of forests and forestry will feature strongly in the future of
forests: improving food security and livelihoods, integrating forests and other land uses, making
forests a solution to climate change

Post 2015 Sustainable Developments Goals (2015)

United Nations General Assembly adopted the “Sustainable Developments Goals”. There
are 17 Sustainable Developments Goals and 169 targets under these titles. Number 15 is truly
related to forestry, land degradation, mountains, biodiversity. Number 6 has targets on water-
related ecosystems, including mountains, forests, wetlands, rivers, aquifers and lakes

Forest Europe (October 2015)

FOREST EUROPE (The brand name of the Ministerial Conference on the Protection of
Forests in Europe) is the pan-European voluntary high-level political process for dialogue and
cooperation on forest policies in Europe.

* The 7th FOREST EUROPE Ministerial Conference will be held on 20-21 October 2015.

* The FOREST EUROPE Extraordinary Ministerial Conference will take place on 21
October 2015.
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BBenenue

Henan pacnonoxen mexny Kutaem u Mnnueit, okpyxeH cymeid. O61mas rmiomaab cTpaHbl
cocraBisieT 14,7 MiH. ra, a o011asi YNCIEHHOCTh HAcEIeHUs! OKpyra coctasisgeT 26 MiH. (CBS
2005). Coo011ecTBO JECHOTO XO3sCTBa SIBISIETCS YYaCTHUKOM CHCTEMBI JIECOIOJIb30BAHUS B
Henane, kortopast Hawdanma cBOIO jAedrenbHOCTh ¢ 1970-x romoB. JlecHoe cooOrmiecTBO 3TO
Jerpaupyoliue rocyJapcTBEHHbIE Jieca, MepelaHHble MECTHBIM TpYIIaM I0JIb3oBaTeneil s
OXpaHBbl, YIPaBJICHUS U UCTIONb30BaHus (3akoH 0 jecax, 1993). JlecHoe cooOIiecTBO cunTaercs
BIIOJIHE YCIICIIHBIM B IJIaHE YJIYYILIEHUS COCTOSHUS JiecoB M moned B Hemane. CooOruiecTBo
JIECHOTO XO3SHCTBa, MPEXAE BCEro, HANPABICHO HA BBHINOJHEHHE OCHOBHBIX MOTpeOHOCTEH
JIECHOTO XO034HCTBa B TAaKUX MPOAYKTax KakK: JpoBa, JiecomMaTepuabl, KOPM JJisl CKOTa, OMaBIlNe
mucths ans kommocta (MPES, 1989). JlecHoe cooOmiecTBo ObLIO TOIACPKAHO MHOTHMH
MPAKTUKYIOIIMMU IOPUCTaMH, B KAaueCTBE BAKHON MOJENW YIpaBlIEHUS MJsl JTOCTHXKEHUS
JIBOMTHOM 1IeJIH: COXpaHEHUs JIECOB U o0ecriedeHus cpeIcTB cymectBoBanus (Marmma 2000, 2003,
IMumop u ap. 2004). OmnaTta 3KO0JIOTMYECKUX YCIYT MPEACTABIsAET COO0M HOBYIO TEMATHYECKYIO
o0nacTb 00CYXIEHHMSI B COOOIECTBE Ha OCHOBE JIECHOro Xo3siiictBa B Hemane, motomy 4rto
JIECHOE COOOILECTBO UI'PACT BAXKHYIO POJIb B aJaNTallMd K U3MEHEHHUIO KIMMaTa U CMATYCHHIO
€ro IOCJICICTBUA.
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Oocyxaenne

Jlecnoe coobmiectBo Hemana mpemocTaBisieT psil SKOJOTHYECKHX YCIYT, TaKUX Kak,
peryiupymomue, KyJabTypHbIE, MOAJIEPKUBAIOLIME  YCIyTH, pe3epBalys, COXpaHEHHE
O61opa3zHo0Opa3usl, OUUCTKA U PETYIUPOBAHUE BOJIBI, 3allUTa TIOYB OT APO3UHU, BOCCTAHOBIICHUE
JIECOB M XpaHEHME yriepoja. XpaHeHHUe yriepo/ia MpUBJIeKaeT BHUMaHUE, OHO HEOOXOAUMO AJIst
3alUThl OyIyIIEro JIECOB, CBSI3BIBAET KOMMEPUYECKUH PBIHOK, AJaNTalUi0 K H3MEHEHUIO
KJIUMaTa U CMSTYEHUE MOCIEICTBUI IEATEIbHOCTH C 1IeJIbI0 coXpaHeHusl 3a nocineanue 30 jer.
Kpome Toro, mpomaxka JIECHBIX SKOJIOTHUECKHUX YCIYT Al OOpbObl C M3MEHEHHEM KJIMMara,
JOJDKHA TapaHTUPOBAaTh 3a c4eT S()PEKTUBHOW IIATE)KHOH CHCTEMBI TOJTYYCHHE JIECHOU
HKOJIOTMYECKOI BBITOJIBI U €€ POJIU B MOMBITKAX JTUKBUJAIUU HUIIETHI B CEIbCKUX palioHaxX, a
TaK)Ke IOMOYb B JaJbHEHIIEM CMSATYEHUU IOCIEICTBUI M3MEHEHUs KIMMara U ajantanuu. B
Henane 6onee 90% mroneil >KUBYT B CelIbCKOM MecTHOCTH, rae mpumepHo 31% ot Tekyiiero
HaceJICHUs JKUBET 3a 4epToil OeqHoCTH, a 72% W3 HUX OTIENbHBIC JIECHBIC KUTEIH, B OCHOBHOM
COCTOSIIIIME U3 KOPEHHBIX dTHUYECKUX TPYMM. DTHU TPYMIbI, OOBIYHO JOOBIBAIOT B JIECY POBA U
KOpPM, YYacTBYIOT B BBIpYOKax JJIsi MpeoOpa3oBaHUs JIECHBIX 3€Melb B CEJIbCKOE XO3AUCTBO, U
CpeICTBa CYHIECTBOBAHMS DTUX JIIOJEH B 3HAYUTENHHOM CTENEHU MO HEKOTOPHIM MPHYMHAM
3aBUCIT OT Jieca, HampuMmep, OT JpOB, KOpMa, JIeCOMAaTE€pHalIOB, HEIPEBECHBIX JIECHBIX
npoaykToB. Okomno 1.24 MIITHOHA TeKTapOB JIECHBIX YroAuil OblI0 nepeaano 6omnee ueM 15500
rpynmaM Mojb30BaTesiell JIECHON OOIIMHBI IS 3alllUThI, yrpaBieHus u ucnoib3oBanus (DoF,
2011), B cooTBeTcTBHH ¢ 3aKOHOM O Jecax 1993 roma. B sTom 3akoHe TOBOpPUTCS, UTO TpyIma
10JIb30BATENEH JIECHOTO COOOIECTBA IPU3HAETCS] HE3aBUCUMBIM OPTaHOM CaMOYIIPaBJIEHUs, T1ie
JIIOJI MOTYT YIPAaBISATh, UCIOIB30BATh JIECHBIE PECYPCHI U OTHOIICHHUE MPABUTENBCTBA K JTIOISIM
3emieBiazenblaM Kak K apengaropam. [IpaBurtenbctBo Hemana mnbiTaercs peann3oBath
KOHIICTILIUIO CEPTU(HKALIMU JECOB M COKPAILIEHUS BEIOPOCOB B pe3yNbTaTe BHIPYOOK Jieca M CXeM
Jerpajaluy, KoTopasi 1 MOKET MPUBECTH K YCTOMYMBOMY YIIPABJICHUIO JIECAMH U TOBBIIIEHUIO
cpeAcTB cymiecTBoBaHuA mojei. CepTudukanus 1econoab30BaHUs HalpaBlieHa Ha YJIydlleHHe
yIpaBieHUs JiecaMH yepe3 pelHOUHbIe cTuMyibl (Bass, 2001). [lerpaganus j1ecoB OT MOXKapos.,
Oosie3HEell M TATOTEHHBIX MMKPOOPraHM3MOB, Takxke crocodcTByer BbeIOpocy CO,. Hemnan
ABIIIETCS OJHOW U3 JecATH HauOosiee YSA3BUMBIX pa3BUBAIOIIMXCS CTpaH H3-3a CBOETO
reorpaguueckoro IMOJOKEHUs, IUIOXO0M (u3NYecKOH HHQPACTPYKTYpHl M HHU3KOTO YpOBHS
pa3Butusa couuanbHbix cekropoB (OECD, 2003). Temnepatypa B Hemane crpemurensHO
BO3pacTaeT, 4eM B Apyrux crpanax. Mexny 1977 u 1944 ronamu, cpenuss temneparypa Henana
BhIpocia co ckopocthio 0,03-0,06 rpamycos Llenscus exxeromno, ¢ 00yiee BEICOKOW CKOPOCTHIO B
ropax, ueM B fgonuHax (Shrestha u ap., 1999). Ilocie cmaroT nmeca MecTHOMY COOOIIECTBY,
pacTymuii 3amac Jieca yiydinaercs Bce Oonbine U Oosble. buopasznooGpasue pecypcoB
Bo3pactaer. CyliecTByeT Takke TEHICHLMHU yBeIUYeHUe TpynmnoBoil ¢poHnga. beanoe cembckoe
HaceJIeHHue Te, KTO B OOJIbIIEH CTENEeHN ONMMPAeTCsl Ha MPUPOIHBIE PECYPCHI Ui MOAJIEepKaHUs
CPEICTB CYIIECTBOBAaHHUS, NOTEHLUANbHAS POJb JACLEHTPAIU3ALNUNA U OOIIECTBEHHBIE JIECHbBIE
pedopMbl MOTYT ObITH BecbMa 3(h(PEeKTUBHBI IS yinydleHus xu3Hu 0equsix (Bene u ap., 2009).
[TpaButenscTBO Henana paspabareiBaeT pa3audHyIO MOJMUTHUKY U TUIAH YIPABJICHUS, KaK MOXKHO
MOJIy4UTh OOJIbIIE MOJIB3BI OT JIECHOro cooOuiecTBa. Hampumep, miaTexu 3a 3KOCHCTEMHbBIE
YCIYTH, PHIHOK YTJIs, COKpAIeHHe BEIOPOCOB B pe3yibTaTe 00€3JIeCeHUs U JAeTpaJaluu, IUIIoC,
SKOTYpH3M, 3eJeHble padoune MecTa M T.J., KOTOpble MOTYT MPHUHECTH HEMOCPEICTBEHHYIO
MOJIB3Y U1l COOOIIECTBA JII0JIEH U TOMOTYT CHPABUTHCS C M3MEHEHHEM KJIMMaTa.

3akiroueHue

Henan nauGonee ys3Bumasi crpaHa. IIporpamMma jecHOro cooOuiecTBa Ou€Hb MOAXOIUT
JUTSL CMSITYSHHUSI TTOCIIEICTBUN M3MEHEHUS KIIMMarTa, Kak HalpuMep, COXpaHeHHe WU YBEJTMUEHHE
IUIOIIAAN  JIECHBIX  YrOAMH, COKpalleHHe MacmTaboB BBIPYOOK Jieca, yBEIMUYCHHE
JIECOHACAXXJIEHUH U JIECOBOCCTAHOBJEHHE (MOCaAKOM M €CTeCTBEHHOHl pereHepanuei),
COXPaHEHHE M YBEJIMYEHUE IUIOTHOCTU YIVIEPOJA, YMEHBIIEHME Jerpajalud JIECOB,
BOCCTAHOBJICHHE M COXPaHEHHE JIECOB, yIpaBJICHHUE MOXKapaMu, 0oJiee IIMPOKOE UCIOIb30BaHNE
U3JIEIMA U3 JPEBECHHBbI, YBEJIMYEHHE JIOJITOCPOYHOIO XpPAaHEHHUs Yriepoja B JIPEBECHOMU



IPOAYKIMM, 3aMEIIeHHe HcKomaeMoro TomiauBa. OpHa W3 JIy4IIMX albTEpHATHB  3TO
s dexTuBHas peanu3anus MPOrpaMMbl COKpAIleHHs] BHIOPOCOB B pe3yibTaTe oOe3NeceHHs U
Jerpajallud A CMSTYeHUs HM3MEHeHMM kiumata. JlecHoe cooOIIecTBO TakKe IOMOraer
CHHU3UTh YPOBEHb OETHOCTH, OHO CO3JAET 3eJIeHble paboyue MecTa, 00eCIeuynBaeT yCTOMUNBOE
pa3BUTHE CEIbCKUX PAHOHOB M SKOTypu3Mma. Kak BHIHO, YTOOBI CIIPaBUTHCS C M3MEHEHHEM
KJIUMaTa U TJ00albHBIM MMOTEIUIEHHEM, HEOOXOAUMBI KOJUIEKTHUBHBIE IEHCTBUS, KOTOPbIE MOTYT
OBITh 3aMEYEHBI B JIECHOM COOOIIECTBE B MECTHBIX AEHCTBUSIX.

Hecmotps Ha TO, mporpamma Hy>KAaeTcs B pa3BUTHH IMOTEHIIMAA AJI PACIIUPEHUs IPaB U
BO3MO>KHOCTEH MECTHOM IpyIIIbI 10JIb30BATEIEH JIECHOIO COOOIIECTBA.
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Introduction

Nepal is a landlocked in between China and India. The total area of the country is 14.7
million hectares and the total population of the county is 26 million (CBS 2005). Community
forestry is a participatory forest management system in Nepal which is started from 1970s
decade. Community forests are degraded governmental forests handed over to the local user
groups for protection, management and utilization (Forest Act, 1993). Till date 15,500
community forest is handed to 1.5 million people which is about one third of households of
Nepal are involved in managing the forests. Community Forest is considered quite a successful
in terms of improving the condition of forests and people in Nepal. Community forestry aim
primarily to fulfill the basic forestry product needs such as firewood, timber, fodder and leaf
litter for compost-making (MPFS, 1989). Community forestry has been advocated by many
practitioners as an important management model to achieve the twin objectives of forest
conservation and livelihood security (Malla 2000, 2003, Gilmour et al. 2004). Payment for
environmental services (PES) is a new thematic area of discussion in community-based forestry
in Nepal because community forest played an important role in climate change adaptation and
mitigation.

Discussion

Community forests of Nepal are providing several environmental services provided such as
provisioning services, regulatory services, cultural services, supporting services, biodiversity
conservation, water purification and regulation, soil erosion protection, forest recreation and



carbon storage. Carbon storage is gaining attention and need to protect the future of the forests
linking commercial market and climate change adaptation and mitigation issues activity to
conservation objectives from past 30 years. Moreover, selling forest environmental services for
the coping with climate change should ensure through the effective payment system in securing
forest environmental benefits and their role in effort to eliminate rural poverty and also helps
further for climate change mitigation and adaptation. In the case of Nepal more than 90 % people
live in the rural area where approximately 31 % of current population lives below the poverty
line and 72 % of these individual are forest dwellers, largely compromised of indigenous ethnic
groups. These groups commonly extract firewood and fodder from the forest and engage in slash
and burn activities to convert forested land into agriculture (Dhital et al 2009) and these people
livelihood is heavily depend upon forest due to several reasons such as fuel wood, fodder,
timber, non-timber forest products. About 1.24 million hectares of forest land have been handed
over more than 15,500 community forest user group (CFUGs) for protection, management and
utilization (DoF, 2011) which is according to Forest Act 1993, which mentioned that community
forest user groups (CGUPs) are recognized as self-governing, independent body where people
can manage, utilize and use of forest resources where the government’s attitude is of a landlord
and the people are the tenants. Nepal government is trying to implement the concept of the forest
certification and Reducing Emissions from Deforestation and Degradations scheme which both
can lead to the sustainable forest management and livelithood of people. Forest management
certification is intended to improve forest management via market based incentives (Bass, 2001).
Degradation of forests through logging, fire, disease and pathogens also contributes to CO,
emissions. Nepal is one of the ten most vulnerable developing countries because of its
geography, poor physical infrastructure and the low level of development of its social sectors
(OECD, 2003). The temperature of the Nepal is increasing rapidly than other countries. Between
1977 and 1944, Nepal’s average temperature rose at rate of 0.03-0.06 Celsius per annum, with a
higher rate in the mountains than in lowlands (Shrestha et al. 1999). After hand over of forest to
local community, the growing stock of forest has been improving increasingly. At time, the
biodiversity of the resources has been increasing. There is also increasing trends of the group
fund. Rural poor are those who rely more heavily on natural resources to sustain their livelihood,
the potential role of decentralization and community forest reforms can be remarkably effective
to improve the livelihoods of the poor (Bene et al. 2009).
The government of Nepal is developing different policy and management plan how can get more
benefit from the community forest such as Payment for ecosystem services, Carbon market,
Reducing Emissions from Deforestation and degradation plus, ecotourism, green jobs from the
forest etc which can make direct benefit to the community people and helps to cope with climate
change.

Conclusion

Nepal is the most vulnerable countries. Community forestry program is very much suitable
for the climate change mitigation such as maintained or increased forest land area, reduced
deforestation, increased afforestation and reforestation (by planting and natural regeneration
approaches, maintained or increased forest carbon density, reduced forest degradation, forest
restoration, forest conservation, wildfire management, increased use of wood products from
sustainably managed forests, increased long-term carbon storage in timber products,
substitution for fossil fuels. The one of the best alternative is the effective implementation of
Reducing Emissions from Deforestation and Degradation program for the mitigating climate
change. This community forest is also helping for the poverty reduction, it creates green jobs,
provides sustainable rural development, ecotourism activities. As it has seen that to cope with the
climate change and global warming there is need of collective actions which can be seen in the
community forest in the local actions. Although there needs more capacity development program
for the empowerment of local community forest user group.
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IIpenropess 1 HM3KHE TOpbl B BBICOTHOM mosce oT 650 mo 1500 M HyM 3aHMMalOT B

V36ekucrane 3613400 ra. B HacTosmiee BpeMsi OCHOBHBIM BHJIOM 3€MJICTIONB30BAHUS HA 3THUX
3eMJISIX SIBJISIIOTCSI OOTapHbIEe MOCEBBI 36PHOBBIX U KHBOTHOBOJCTBO. Y pOXail 3epHOBBIX Ha 3TUX
TEPPUTOPHUSAX 3aBUCUT IJIaBHBIM OOpa3oM OT BJIAr00OECIEYEHHOCTH KOHKPETHOTO roja, HO
penko xoraa mpesbimaet 8-10 1/ra u Takol ypoxail ciaydaercs pas B 3-5 net. B npyrue ronsl
ypOKau JIMIIb BOCHOJHSIOT 3aTpaThl Ha CEMEHHOM MaTepual WIH K€ YpO)Kail IMOJIHOCTBIO
OTCYTCTBYET.
Heperynupyemslii pocT MOroyioBbsl JIOMAIlIHETO CKOTa BEJIET K MOBCEMECTHOMY IepeBbINacy,
BJIEKYIIEMY 3a COOOH CHIKEHHE NMPOJYKTUBHOCTH NAcTOMIL, BCE OOJBIIYIO JOJIIO 3aHMMAIOT
Henoe aeMble IOMAIIHUMHU )KUBOTHBIMH BUbI TPaBSHUCTBIX PACTEHUN, YHUUYTOXKACTCS MOJIPOCT
U TIOJJIECOK.

W3menenue knmumaTa Ha TEPPUTOPHUM CTPaHbI JIMIIb YCYTyOUT CUTYalUIO: TeMIeparypa
BO3JyXa OyAeT NOBBIIATHCS, & KOJMYECTBO OCAAKOB M3MEHHUTCS HE3HAUUTENIBHO. TO €CTh,
BJIaro00ECIeYeHHOCTh yMEHBIIUTCS, &, COOTBETCTBEHHO, YMEHBUIUTCS KaK BEpOSTHOCTH
MOJIyYeHUsI TIPUEMIIEMBIX YpPO’KaeB 3€pHOBBIX Ha Oorape, Tak ¥ KOPMOBOW (pUTOMAacchl Ha
nacTOMIaxX Kak pe3ynbTaT HapacTalolel apuan3anuu TEPPUTOPUH.

Mexnay tem mnpearopusie tepputopuu LleHTpanbHON Asum M Y30ekucrtaHa, B TOM YHCIE,
SBIIIOTCSL €CTECTBEHHBIM MECTOM o0OuTaHusd (UCTAIIKM HacTosAlme. Apean Qucramku
Hacrosimeit (Pistacia vera L.) mokpsiBaeT orpomusle Tepputopuu LleHTpanbHoil As3uu u
bnmxuero Boctoka. EcTecTBeHHBIE (DPUCTAIIKOBBIE HACAXKACHUS PACIIONOKEHBI B MPEATOPhIX U
HU3KUX ropax ¢ BbICOTHBIMH oTMeTKamu oT 500 mo 1600 m mym. Knumar atux teppuropuii
PE3KO KOHTUHEHTAJIbHBIN, aPHUIHBIN.

Ha Tepputopun LlenTpanbHoit A3un cpenHerooBas TeMieparypa JexurT B npeaenax ot 10,3 no
16,0 °C. ducramka sBISETCA TEIIOMOOUBONM MOPOXOHM M TpeOyeT s CBOEro pocra u
HOPMaILHOTO pa3BuThst He MeHee 3400° cyMMbI YCTOMUYMBBEIX CPEIHECYTOUYHBIX TEMIICPATYP
soie +5 °C u B cpeanem 200-IHEBHOIO BEreTAlMOHHOrO mepuozaa. Ilpu 3ToM abCoNMOTHEIE
MakCHMaJIbHBIE TeMIIEpaTypbl Bo3ayxa pocturator or 38 no 48 °C, a abcomoTHbIe
MHMHUMAaJIbHBIE TEMIIEPATYPHI OIyCKaroTes ot -25,0 1o -40,1 °C.



[Tpu TakoM TeMIEepaTypHOM PEKUME CPEAHETO/I0Basi CyMMa aTMOC(EpPHBIX OCAAKOB COCTABIISET
oT 290 1o 690 mM. CyMMBI )€ TOJOBBIX OCAJKOB MOTYT 3HAYUTEJIbHO BAphUPOBATH OT TOJla K
rony. Hanpumep, B banxsize (TypkMeHucCTaH) mpu CpeIHEMHOTOJIETHENW cyMMe 0CaakoB 289 mm
B 1968 roay Beimano 450 mm, B 1971 roay - 95 mm, B 1995 roxy — 180 mm.

CB0€00pa3HO TaK)Ke CE30HHOE pacIpe/iesieHne 0CaJIKOB: OOJIbIllasi UX YacTh BBINAJAET B 3UMHE-
BeceHHuil nepuop (1o 80 — 90 %). Ilpu stom go 30-40 % BbImagaer B MapTe — ampene, B TO
BpeMs KOTJIa JIETOM UX MPAKTUYECKU HE OBIBAeT.

[IpuBeneHHbIE KIMMATUYECKUE U TIOTOIHBIE MIOKa3aTeNu CBUAETENLCTBYET O TOM, YTO (hucramnika
o0JagaeT BHICOKOM yCTOMYMBOCTBIO KaK K TEMIEPATypHBIM NepenaaaM B T€UEHUE rojia, Tak U K
3HAUYUTEJIbHOM HM3MEHYMBOCTH B YBJIAXHEHHOCTH TEPPUTOPUU IO OTAEIBHBIM TOJaM. OTO
XapakTtepusyer (ucramky Kak pacTeHHe C BBICOKOM aNanTalMOHHON CIIOCOOHOCTBIO K
M3MEHYMBOCTH MOTOJIHBIX U KIIMMAaTHYE€CKUX YCIOBHIA.

Takue xkadecTBa MO3BOJSIOT IIHPOKO MCHOJIB30BaTh JTy JAPEBECHYK TMOPOAY B
Jiecopa3BeIeHUH U JIECOBOCCTAHOBICHUH /TSl pa3HbIX 1eneil. Tem Oonee 4To B HACTOSIIIEEe BpeMs
apean (QucTamKyd HacToOAlEeH CUWIbHO (parMEHTUPOBAaH, a YMEHbBIIAIOUIUECS IJIOLAAN
€CTECTBEHHBIX (PHCTATHUKOB M MX COCTOSHUE BBI3BIBACT 03a00ueHHOCTh. [lo JHaHHBIM
necoyctpoiictBa 1934 roma ¢ucramnukun 3aHuManu  Ha xpebre babGarar (ocHOBHOM
¢ducTamkoBblii MaccuB B Y30ekucrane) cBeimie 64 Teic. ra. B Hacrosimiee BpeMs Ha Bceid
TEPpPUTOPUHU Y30EKHUCTaHa OHM YIIEJIENH JIUIIb B BEPXHEH YacTH Mosica, 3aHUMast MeHee 23 ThIC.
ra.

Opnako ceiiyac J€COXO3SMCTBEHHBbIE OpraHMU3allMM HE B COCTOSHUU OCYLIECTBISATH B
3HAYUTENBHBIX O0BbeMax Mocaiaku ¢uctamku B ropax. [loaTomy mydmmum BbeIxoaom Oyner
MPUBJIEYCHNE MECTHOTO HACEJICHHS K TakuM MocaakaM. Ho caenars 3TO BO3MOXKHO JIMINb B
cllydae, eclii y HUX, B TOM 4Hclie y hepMepoB, OyJIeT K ITOMY apryMEHTHPOBAaHHOE >KeIaHue, a
Jy4dnied MOTHBALEH SBIIETCS MAaTEpUAIIbHBIN HHTEPEC.

MupoBas TMpakTUKa IOKa3bIBa€T, YTO COpTOBas (ucramka MOKET OBITh JOXOJHOU
KYyJIbTYpOH, @ MECTHBIE YUYCHBIC BBIBEIIM METOJIOM OTOOpa copTa U (OopMbI (PUCTAIIKH, UMEIOIINE
00JIBIIION KOMMEPYECKH MOTEHITHAI.

B V36exucrane MMErOTCsI TEXHOJIOTUU CO3/IaHUS (PUCTAIIKOBBIX IMJIAHTALUN, TEXHOJIOTHH
WX OKYJTUPOBKM W yXOJa 3a HUMH, TEXHOJOTMH OOJaropaXMBaHUS YK€ CYIIECTBYIOIINUX
B3pPOCJIBIX MAJIOTNIPOJYKTUBHBIX HacakaeHud. ONHON U3 TakuX TEXHOJIOTUH OBLIO CO3/aHue
HacCaXJeHUH C UCIOJIb30BAaHUEM TOCAJOYHOT0 MaTepHaia B BUJIE CESHIEB C 3aKPHITONW KOPHEBOM
CHUCTEMOMH B TUTACTHKOBBIX KOHTEHHEpPAX MaJIoro oobema.

Ha TannsapanbckoM oOmopHOM NyHKTE J[PKHM3aKCKOro Jiecxo3a HMMEETCs KOJUIEKIIMS
coptoB U (opMm ¢ucramku (okono 20) ¢ KpymHBIMU U OTKPBITBIMH OpEIIKaMu. 371eCh CO37aHa
MaToOYHas TIaHTaus u3 12 3Tux copToB U HopM, KOTOpas yKe cTaja HCTOYHUKOM MOTydeHUs
COPTOBBIX YEPEHKOB ISl OKYJTUPOBKHU JTUIKOB.

DKOHOMHUYECKHI aHAJINW3 TOKa3aj, 4YTO BBIPAIIMBAHHE COPTOBOM (HCTAIIKU TOpPa3I0
BBITO/IHEE, UEM OOrapHOE 3eMIIe/IeNe U )KUBOTHOBOCTBO.

Ocraercss aUIIb JAOHECTH JI0 MECTHOTO HACEJICHHUS BECh HAKOMJICHHBIM MOTEHIUAT M
OCYIIIECTBUTH €T0 B PEATbHOCTH. JIydIInM apryMEHTOM SIBJISICTCS 1IeHa Ha (PUCTAIIKY Ha HAIIeM
poiake (70 60 Thic. 3a 1 KT.) ¥ TO, YTO MBI MOKEM HAYYUTh JIIOJEH Kak cO37aBaTh U BhIPAIIMBATH
COpTOBYIO (PUCTAIKy Ha TpakThke. Hama mpakTuka mokasajia, 4TO JOCTaTOYHO IPOBECTH
HATJISIHBIA TPEHUHT IO BHIpAIMBAHUIO (DUCTAIIKK ISl TOTO, YTOOBI HAILIMCH KEIAIOINe
3aHATHCS ITUM.

[IpudeM oT rocymapctBa TpeOyeTcsl TUIIb MUHUMYM IS TOTO, YTOOBI CTUMYIHPOBATH
pa3BUTHUE 3TOTO HANPABIICHHUS:

- JIONIrOCpOYHasi apeHAa TEppPUTOpUN MPEArOpHBIX OOrapHBIX 3€Meb, BKIIOYAs
INocynapctBenHsIit 1ecHOM GoH (49 JIET ¢ BO3MOXKHOCTHIO MPOAOIKEHUS apCHIbI );

- Mepbl MO TOCYJapCTBEHHOMY CTHUMYJIMPOBAHHUIO AapeHAbl 3€Mellb ISl  CO3JaHus
MPOMBINIICHHBIX (PUCTAIIKOBBIX IUIAHTAIMH (10 BCTYIJICHUS TUIAHTALUN B IJIOJIOHOLLIEHUE) B
BH/JIC HAJIOTOBBIX KaHUKYIT,



- BO3MOXXHOCTH IOJIyYEHHsI JOJTOCPOYHBIX MHKPOKPEIUTOB ISl CO3JaHUS (PUCTAIIKOBBIX
IJIAaHTAIAH.
BorapHoe ¢ucTamkoBoaCTBO 0071a1a€T OTPOMHBIM COIIHATBHBIM 3P PEKTOM, PETOCTABISIONINM
MECTHOMY CEJIbCKOMY HACEJIEHUIO TOCTOMHBIN BUJ 3aHATOCTH.

Co3ganne (UCTAIIKOBBIX IUIAHTAIMKA 3HAYUTEIBHO YIYUIIUT COCTOSHHE 3€Mellb,
HKOJIOTHIO 3TOH MECTHOCTH. DTO Takke 3(()EeKTUBHOE CPEACTBO CMATYEHMS M aJanTaluu K
M3MEHEHHMIO KJIMMaTra, aJbTEpPHATHBA COBPEMEHHOMY HEI(P(PEKTUBHOMY HCIIOJIB30BAaHUIO
OorapHbIX IpeAropuil Hallel CTpaHsl.

FOOTHILLS AND LOW MOUNTAINS OF UZBEKISTAN: THE STATE
AND PROSPECTS
Botman, EK
Republican Scientific-Production Center of Decorative Gardening and Forestry
Uzbek Scientific Production Center for Agriculture
Ministry of Agriculture and Water Resources of the Republic of Uzbekistan
Tashkent, Uzbekistan
darhanbek@yandex.com

The foothills and low mountains in the altitude zone from 650 up to 1500 m asl occupy
3,613,400 hectares in Uzbekistan. Currently, the main land use patterns on these lands are
rainfed grain crops and livestock. Grain harvest in these territories depends mainly on the
precipitation of a particular year, but rarely exceed 800-1000 kg / ha and such harvest happens
ones of every 3-5 years. Other years, yields only make up the cost of the seed or the crop is
completely absent.

Uncontrolled growth of livestock leads to widespread of overgrazing, entailing reduced
productivity of pastures, occupation an increasing share of uneaten species of herbaceous plants,
destroying the undergrowth and shrubs.

Climate change in the country will only worsen the situation: the temperature will rise and
rainfall changes slightly. That is, the moisture content is reduced and, consequently, decreases
the probability of obtaining acceptable yields of rainfed cereal and biomass of forage in pastures
as a result of increasing aridity of the territory.

Meanwhile foothills of Central Asia including Uzbekistan are the habitat of pistachio. The
area of pistachio (Pistacia vera L.) covers a vast territory of Central Asia and the Middle East.
Natural pistachio stands are located in the foothills and lower mountains with elevation ranging
from 500 to 1600 m asl. The climate of the area is sharply continental and arid.

The average annual temperature of Central Asia ranges from 10.3 up to 16.0 °C. Pistachio
is a heat-loving species and requires for its growth and normal development at least 3400 °C of
stable average daily temperatures above +5 °C and an average 200-day growing season. At the
same time the absolute maximal air temperatures reach +38 up to 48 °C, and the absolute
minimum temperature dropped from -25.0 up to -40.1 °C.

At this temperature mode the average annual precipitation ranges from 290 up to 690 mm.
The amounts of the annual precipitation may vary considerably from year to year. For example,
in Badkhyz (Turkmenistan) at the mean annual amount of precipitation of 289 mm in 1968
precipitation was 450 mm, in 1971 — just 95 mm per year.

The seasonal distribution of rainfall is also peculiar: most of it falling in the winter-spring
period (up to 80 - 90%). Thus 30-40% falls in March - April, while in the summer they are
almost not there.

These climatic and weather indicators suggest that pistachio is highly resistant to both
temperature changes throughout the year, and a significant variation in the soil moisture content
for individual years. It characterizes the pistachio as a plant with a high adaptive capacity to
climate and weather variability.



These qualities allow wide use of this tree species in afforestation and reforestation
activities for different purposes. Especially that currently the pistachio covered area is highly
fragmented. Areas of natural pistachio reduced and their state is a concern. According to forest
inventory in 1934 pistachio stands occupied over 64 thousand ha on the Babatag ridge (main
pistachio massif in Uzbekistan). At present they survived only in the upper part of the belt,
occupying less than 23 thousand ha over the whole territory of Uzbekistan.

Now, however, forestry organizations are not able to carry out significant amounts of
planting pistachio in the mountains. Therefore, the best solution would be to involve the local
population in such plantings. But this is possible only if they, including farmers, will have
reasoned desire to do this and a best motivation is material interest.

World practice shows that sorted pistachio can be a profitable crop, and local scientists
have derived varieties and forms of pistachio by selection method with great commercial
potential.

Uzbekistan has the establishment technology of the pistachio plantations, their grafting and
care technology, technology of upgrading existing adult unproductive plantations. One of such
technologies has been the creation of plantation using planting material in form of seedlings with
closed root system in a small volume plastic container.

On Gallya Aral site of Jizzakh Forestry farm we have a collection of varieties and forms of
pistachio (20 ps) with large and open nuts. Mother plantations of 12 varieties and forms have
been established there, which has already become a source of varietal cuttings for grafting.

Economic analysis has shown that the cultivation of high-quality pistachios is much more
profitable than rainfed farming or livestock.

It only remains to inform the local population about the accumulated potential and
implement it in reality. The best argument is the price of pistachio in our market (up to 60
thousand Uzbek sums per 1 kg.) and that we can teach people how to establish and grow the
sorted pistachio in practice. Our experience has shown that it is enough to provide a visual
training on the cultivation of pistachios in order to there be willing volunteers to do this.

Moreover, the State is required only a minimum in order to stimulate the development of
this activity:

- Long-term rent for foothill areas of rainfed lands, including State forest Fund (up to 49
years with an option to continue the lease);

- Measures to stimulate the land lease for establishment of industrial pistachio plantations
(before fruiting) in the form of tax holidays;

- The possibility of obtaining long-term micro-credit for the creation of pistachio
plantations.

Establishment of rainfed pistachios plantation has a huge social effect due to providing to
local rural population a decent employment.

Creation of pistachio plantations significantly improves the condition of the land, the
environment of the area. It is also an effective means to mitigate and adapt to climate change, the
modern alternative to the inefficient use of rainfed foothills of the country.

JIECOBOCCTAHOBJIEHHUE EJIOBBIX JIECOB IIPUNCCBIKKYJIbSA
K.0.H. Ubinrosxxoes H.M.
HNucruryr jgeca um. I1.A. I'ana, HauuonanbHas akageMus HayK
Kbipreisckoi Pecnny0ankn, r. bumkexk, Koiproizcran
nurstan@mail.ru

KuroueBble ciioBa: €l10BbIE Jieca, JIECOBOCCTAHOBJIEHHUE, OTMAJ, CyXOCTOM, MHTPOAYLIEHT,
arpoTeXHOJIOTHs, JIECOPACTUTEIbHBIC YCIOBUS, JIECHBIE KYJIbTYPbI, CTAOMIIBHOCTb, JAPEBOCTOMH,
KpyTH3Ha, 9KCIIO3ULUs, TYCTOTa, OMOTeOLIEHO3.



O0BeKTHI HCcCIIeJOBAHUS: JIECHBIE KYIbTYPhI €JIOBBIX J1eCOB [IpUUCCHIKKYIIbS Ha CKIOHAX
xpeobToB Kynreit u Tepckeit Ana-Too. HccnenoBanuck JiecHbIE KYIbTypbl a0OPUTEHHON TTOPOIBI
— emu lpenka wunu TAHb-MaHbCKOM (Picea schrenkiana F. et M.), a Ttaxxe BHIIBI
WHTPOJYIIEHTOB: COCHa OObIKHOBeHHas (Pinus silvestris 1..) m nucTtBeHHHIa cubupckas (Larix
sibirica Ldb.), co3naHHbBIE B pa3IMYHBIX JECOPACTUTEIBHBIX YCIOBHUSIX.

Lenap wuccaenoBaHHMA: OILEHKA COCTOSHHUSA, pPOCTA U PAa3BUTUS JIECHBIX KYJIBTYpP
[TpuncchIkKynbsi. BBIIBUTE 3aKOHOMEPHOCTH B (POPMUPOBAHUU IPEBOCTOEB B 3aBUCUMOCTU OT
HKOJIOTMYECKUX YCIOBUH.

Metoabt HCCJICIOBAHMSA: JIECOTaKCaLlMOHHOE ONMCAaHUE,  JIECOBOJCTBEHHOE,
JECOKYIbTYPHOE, OMOIOrHYECKOE, SKOJIOTHYECKOe, MOJIEBOE U CTAIIMOHAPHOE HCCIEI0BaHUS.

IlosryyeHHble pe3yabTAaThl H HOBHM3HA: JAaHbl IPEUIOKEHHS 110 yCOBEPILIEHCTBOBAHUIO
TEXHOJIOTHH CO3JIaHUS JIECHBIX KYJIbTYp, YTO MO3BOJIUJIO MOBBICUTh 3KOHOMUYHOCTh U COKPATUTh
TPYZAOEMKOCTb palOT, yIy4lIUTh COXPAHHOCTb U IMPUKUBAEMOCTb KYJbTYD.

BrniepBbie Ha ocHOBaHHMH OOOOIIEHUS OMBITA JIECOBOCCTAHOBJICHHS B IOSICE €IOBBIX JIECOB
[IpuncchlkKynbsi, OBLI CHOENAaH aHAIW3 U BBISIBICHBl 3aKOHOMEPHOCTH (OpMHUpPOBaHUS
HCKYCCTBEHHBIX JPEBOCTOEB, (DAKTOpPHI, BIUSIONIME HAa POCT U Pa3BUTHE JIECHBIX KYIBTYP,
CMOJIEIMPOBaHbl IPOLIECCHl OTIAJa M IEepexojia JEpeBbEB M3 OJHON KaTEeropuu B APYTYIO.
OcaelieHbl BOMPOCHI POCTa U Pa3BUTHUS UCKYCCTBEHHBIX HACAXKACHUN HA PA3IUYHBIX BBICOTAX
HaJl YPOBHEM MOpS U 3KCHO3HUIUAX CKJIOHOB.

CreneHb HCHOJIL30BAHMSA: TIOTYYCHHBIE pE3YyJAbTaThl MOTYT TMPUMEHSATHCS AN
IIPOBEJICHUS JIECOBOCCTAHOBUTENIBHBIX pPa0OT B €JOBBIX JieCaX, B BHJE arpOTEXHUYECKHX
MPEIJIOKEHUH 10 BBIMOJTHEHNUIO KOHCTPYKTUBHBIX CXEM pa3MeIeHHUs ITOMAI0K.

O0JsacTh MPUMEHEHMsI: JIECHOE XO3SIMCTBO (IIpU MPOBEACHUU JIECOBOCCTAHOBHUTEIBHBIX
MEpPOMNPHITHIA), HAY4YHO-UCCIEAOBATEIbCKUE HHCTUTYTHI JIECHOTO, JKOIOTUYECKOTO U
OMOJIOrMYeCKHUX HaMpaBICHH, By3bl IECHOTO U OMOJIOTUYECKOTO OTAEICHHI.

REFORESTATION OF SPRUCE FORESTS IN ISSYK-KUL REGION
Chyngozhoev N.M.
Institute of Forest named P.A. Gana, National Academy of Sciences of the Kyrgyz
Republic, Bishkek, Kyrgyzstan.
nurstan@mail.ru

Keywords: spruce forests, reforestation, deadwood, introducent, agrotechnology, forest
conditions, forest cultures, stability, tree stand, steepness, exposition, density, biogeocenosis.

Research objects: Forest cultures of spruce forests of Issyk-Kul region on the slopes
Kungei and Terskey Ala-Too. Forest cultures of aboriginal breed were investigated - Schrenk's
spruce or Tien Shan spruce (Picea schrenkiana F. et M.), and kinds of introducers: Scotch pine
(Pinus silvestris L.) and Siberian larch (Larix sibirica Ldb.), that were created in a variety of
forest conditions.

The research purpose: Estimate the state of growth and development forest plantations
Issyk-Kul region. Identify patterns in the formation of stands, depending on the ecologic
conditions.

Research methods: forest taxation description, silvicultural, biological, ecologic field and
stationary researches.

The results and novelty: Proposals for improvement the technologies creation of forest
cultures were represented, that allowed increase economy and reduce work laboriousness,
improve safety and survival cultures.

For the first time on the basis of summarizing the experience of reforestation in the spruce
forests zone of Issyk-Kul region, made analysis and revealed regularities of organization of
artificial stands, factors affecting the growth and development of forest cultures, modeled
processes of decay and transition trees from one category to another. The questions of growth



and development of artificial plantations at different altitudes above sea level and slope exposure
were reviewed.

Extent of use: Received results can be used for reforestation in the spruce forests in the
form of agro-technical proposals for the implementation of construction schemes placing
platform.

Range of use: forestry (during reforestation), Research Institute of forestry, ecological and
biological areas, Universities forest and biological compartments.

AT'POJIECOBOJACTBO JJIA AJAIITAIIMA K UBSMEHEHUIO KIIMMATA B
HNEHTPAJILHOM AU
Tenc H., Anues K., 3cio 7K.
Bceemupnbiii LlenTp Arpoaecosoacrsa, Opuc LlenTpanbHoi A3uu, bunkek,
N.Thevs@cgiar.org

LenTpanpHas A3us sBISETCS pErMOHOM MHpa ¢ HauOojee KpyHNHEHIIMMU 3aKpbITHIMU
OacceiiHamMu pek, KaK HarpuMmep, dacceitH Apaiabckoro Mops, 6acceitn Wnu - banxam, Yyickuid
Oacceitn, Oacceitn peku Tapum wim Oacceitn Xaiixs. Bce 3tu peunsie OacceifHbl 00JamaroT
CJIEYIOUIMMU OCOOEHHOCTSIMHU: MCTOKH HaXOAATCS B ropax, a MMeHHO B TsHb-1llane, rimaBHbIM
obpazom - B Keipreiscrane u Kurtae (CunbipsH), u Ha [lamupe, 4to B OOmbINeil cTeneHU
oTHOocuTcs K Tamxkukucrany. TaM peku NMUTAIOTCS TaJON BOAOM C JIEIHUKOB U CHEra, a TaKkKe
JIO’KIEBBIMH OcalkaMu. Ilociie TOro kKak 3TH PeKH BBITEKAIOT U3 T'OP, OHU IPOJOJIKAIOT CBOE
TEYEHHUE B KAUeCTBE TaK HAa3bIBAEMbIX [TOTOKOB, TEPSAIOLIUX BO/Y, Yepe3 OOLIMPHBIE 3aCyIITUBbIE
paitonsl LlenTpanpHoii A3uu. TepMuH "Tepstomuii Boay NOTOK" MMEET OTHOIIEHUE K TOMY, YTO
TaKM€ PEKU CTAHOBSTCS BCE MEHBIIE M MEHBIIE, KOI/Ia UX PYCIO MPOXOIUT Yepe3 3acylUINBbIE
palioHBl, MMOKAa, B KOHEYHOM CYETE, OHM HE BMAJAIOT B KOHEYHOE 03€p0O WJIM MCYE3al0T BO
BHYTPEHHEHN JAeNbTe. DTH PEKH IPEHUPYIOTCS B UCTOYHMKHU COCEIHHUX IOA3EMHBIX BOJ, OTKYyJa
OepeT BOJYy €CTECTBEHHAs PacTUTEIbHOCTh, TyraliHble/OWMEHHBIE Jeca, KyCTapHUKOBas H
JIyroBasi paCTUTEIbHOCTb. boJiblias yacTh CENbCKOro Xo3sicTBa B LleHTpanbHON A3un 3aBUCHUT
OT OPOLICHUSI U3 TAaKUX PEK, SBJISIOIIMXCS OCHOBHBIM MCTOYHMKOM BOJIbl. TakuM oOpazom, 3Tu
PEKU CUMTAIOTCSA JKU3HEHHBIMHM apTepusMu LleHTpanbHOW A3uM, a TOpsl - BOJOHAIOPHBIMU
OalIHSAMU pPErHOHa.

B HacTosee BpeMs BJOJIb HIDKHETO TEUEHHS PEK B UMEETCS YacThId JEe(UIUT BOIBI U3-
3a YpEe3MEpPHOro MCIOJb30BaHUS OTPaHUYEHHBIX BOJHBIX pecypcoB. Kpome Ttoro, 3aconeHue
MOYB SIBISIETCSA LIMPOKO PACIPOCTPAHEHHOW IMPOOJIEeMON, B OCHOBHOM, M3-3a HEIOCTATOYHBIX
JpEHaXHBIX CUCTEM. Upe3MepHBbIil BbIIIAC U YPE3MEPHOE HCIIOJIB30BAHUE JIECOB B PErMOHAX B
ropax MPUBOJUT K SPO3UH MOUBBI U CHIDKEHHIO CITIOCOOHOCTHU YAEPKUBAThH BOJY.

B xone nzmenenus kimMara yBeaudeHue temmnepatyp B LleHTpanbHON A3UM IPOUCXOINUT
ObIcTpee, 4YeM B MUPE B CPEAHEM. DTO CTAHOBHTCS PE3yJIbTATOM YBEJIWYCHUS CKOPOCTHU TasHUS
JETHUKOB U, TakUM oOpa3oM, OTCTYIUICHUS JIEAHHUKOB B BEPXOBbS peK. B cyiecTBeHHOM
KOJINYECTBE HAYYHBIX pabOT 0XKMJAETCs, YTO MOTOKU BOABI B pekax LleHTpanbnoil Azun Oynyt
3HaunuTenbHO Hke nociue 2050r. [loBslmenne TeMiepaTyp NepeABUHETCS B TOPHBIE PETHOHBI.

ATrpoJiecOBOICTBO IO ONPEIEIEHNIO — 3TO UHTETPALlUs IEPEBHEB WIH IPYTUX JIPEBECHBIX
pacTeHUil B KYJbTHBAIMIO C/X KYJIbTYp WJIM MPOM3BOACTBO KOpMa JUIsl CKOTa — HE HOBOE B
IlenTpanbHON A3MM, U TPAAULIMOHHO ITPAKTUKOBAIOCH 3€MJIETIONb30BATENSMHU.

I'maBHBIE ATpOsECOBOACTBEHHBIE CUCTEMBI B LleHTpanbHOM A3nn:

3anUTHAIE JECOMOIOCH BAOIb IPAaHUI] TOJICH/PS/IbI 1€PEBHEB

@pyKTOBBIE JEPEBbS HA OCHOBE arpoJIeCOBOACTBA

JlecomacTOMIITHBIE CUCTEMBI (LIMPOKO PACIPOCTPAHEHBI B TOPAX M TYralHbIX Jiecax)
Cajn — Kak MHTEHCUBHOE MEXAYPSAHOE pa3MELEHUE KYIbTYp



Bo Bcex aTux cucremax JIEMEHT JAepeBa IIOMOIaeT YJIy4YlIEHMI0 MECTHOIO KiMmara
IIOCPEJICTBOM CO3/1aHUSI TE€HM M COKpAllleHHsT MHTEHCHUBHOCTM CYMMApHOIO HCHapeHHs H3
OJTHOJIETHUX KYyJbTYp U 00€cIeunBaeT JOXO0/ 3eMIIEN0NIb30BaTeseil. B ropHbIx palioHax nepeBbs
U KyCTapHUKU IOMOraroT B OoprOe ¢ 3po3uel mouB. Psaabl AepeBbeB M JECOMOIOC CHUXKAIOT
CKOpPOCTb BETpa TaK, YTOObI CHU3WIIOCh CYMMapHOE UCIIapeHue Biaru u3 (OpoIIaeMbIX) KyIbTyp.
Takoe Bo3JelcTBUE MOYKET YpPaBHOBECHTH YBEIMUYHMBAIOIIEECS CyMMapHOE MCIapeHue Hu3-3a
MOBBILIEHUS TemnepaTypsl. [10CkoIbKY BOAONOTPEOIEHHE OPOIIAEMBIX KYJIbTYP MOXKET OBITh
COKpAIlleHO, TO TaKue psAbl JepeBbEB U JIECOMOJIOCH IPEAIaraloT XOPOIIMH MOTEHIHan A
aJlanTanuy K COKpalarouMces IOTOKaM BOJbl B pekax B LleHTpanbHol A3uu.

[InonoBele AepeBbsl Kak OCHOBA CHUCTEMBI arpojeCOBOJCTBA, TAKXKE CIOCOOCTBYET
CHIDKEHHIO HCTIApEHUs BIIATH y OJHOJIETHUX KyJIbTyp. Ha Teppacax, ppyKkToBbIe HepeBbEB TaKKe
KaK ¥ B JIECONACTOUIIHON crcTeMe, MOTYT 3alllUTUTh MTOYBY OT CHUJIbHBIX MPOJUBHBIX A0XKIEH U
TEM CaMbIM MPEAOTBPaTUTh 3pO3HI0 MOYBHL. JlecomacTOMIIHBIE CHUCTEMBI, KpOME TOrO,
obecreynBalOT TE€Hb JJIS CKOTA, KOTOPBIM CTAaHOBUTCS Bce Oojiee M Oojiee BaXKHBIM Ha (oHE
MOBBILICHUS TEMIIEPATYPBHI.

Bce cucrtemsl arposiecoBoicTBa 00€CleUMBAIOT JI0XOJA OT JIEPEBHEB B JIONOJHEHHUE K
OJTHOJIETHUM KYJIbTypaM / IPOU3BOACTBO KOopMa Julsl ckoTa. Takum oOpa3oM, OCHOBOI 10X0A JUIst
3eMJIETIONIb30BaTeNe yBETUUNBACTCS, €CIIU OJHOJIETHHE KYJIbTYPHI /MPOU3BOJCTBO KOpMa IS
CKOTa CTpaJaeT OT IOCJIEJACTBUI HW3MEHEHHUs KJIMMara, TO MOTEPH J0XOJO0B MOTYT OBITh
(4acTUYHO) KOMIICHCUPOBAHBI.

AGROFORESTRY FOR CLIMATE CHANGE ADAPTATION IN CENTRAL
ASIA
Thevs N., Aliev K., Xu J.
World Agroforestry Centre, Central Asia Office, Bishkek, N.Thevs@cgiar.org

Central Asia is the region of world with most and largest closed river basin, as the Aral
Sea Basin, Ili-Balkhash Basin, Chui Basin, Tarim Basin, or Heihe Basin. All those river basins
share the following features: The headwaters are located in the mountains, namely Tianshan
mainly in Kyrgyzstan and China (Xinjiang) and the Pamirs mainly in Tadzhikistan. There, the
rivers are fed by melt water from glaciers and snow as well as rainfall. Once those rivers flow
out of the mountains, they continue to flow as so-called losing streams through the vast drylands
of Central Asia. The term “losing stream” refers to the fact that those rivers become smaller and
smaller during their course through the drylands until they eventually drain into an end-lake or
vanish in an inland delta. The rivers drain into the adjacent groundwater, from where the natural
vegetation, Tugai forests, shrub vegetation, and meadow vegetation, take up water. The bulk of
the agriculture of Central Asia depends on irrigation with those rivers being the source for water.
Therefore, the rivers are considered the life-lines of Central Asia and the mountains are the water
towers of the region.

Currently, along the downstream river stretches there is frequent water shortage due to
over-utilization of the limited water resources. Additionally, soil salinization is a wide spread
issue, mainly due to insufficient drainage systems. In the headwater regions in the mountains,
over-grazing and over-utilization of forests lead to soil erosion and reduced water holding
capacity.

In the course of climate change, temperatures in Central Asia have been rising faster than
world’s average. This has been resulting in increased speed of glacier melt and thus retreating
glaciers in the rivers’ headwaters. A considerable number of scientific papers expect
significantly lower water flows in the rivers of Central Asia after 2050. Increasing temperatures
also result in increasing evapo-transpiration, i.e. water consumption, of crops, pastures, and
natural vegetation. Finally, more extreme weather events increase the risk for erosion and land-
slides in the mountain regions.



Agroforestry — by definition an integration of trees or other woody plants into the
cultivation of a short-term crop or fodder — is not new in the region Central Asia, but has been
traditionally practiced by land users. The major agroforestry systems in Central Asia are:

e Tree rows / shelterbelts along crop field boundaries
Fruit tree based agroforestry
Silvo-pastoral systems (wide spread all over the mountains and in Tugai forests)
Garden-like intensive intercropping

In all those systems, the tree component helps improving the local climate through shade
and reduced evapo-transpiration of the short term crop and provides income to land users. In
mountain regions, trees and shrubs help to combat soil erosion. Tree rows and shelterbelts reduce
wind speed so that evapo-transpiration of (irrigated) crops is reduced. This effect can counter
balance increased evapo-transpiration due to increased temperature. As the water consumption of
irrigated crops can be reduced, such tree rows and shelterbelts offer good potential to adapt to
reduced water flows in the rivers in Central Asia.

In fruit tree based agroforestry systems, evapo-transpiration of the short term crop is
reduced, too. In sloping terrains, fruit tree based agroforestry systems as well as silvo-pastoral
systems, these systems can shelter the soil from heavy rains and thus prevent soil erosion. Silvo-
pastoral systems furthermore provide shadow trees for livestock, which will become more and
more important against the background of increasing temperatures.

All agroforestry systems provide income from trees in addition to the short term crops /
fodder. Therefore, the income basis for land users is enlarged or, if a short term crop / fodder
suffers from climate change effects, that income loss can be (partly) be compensated.

NCKYCCTBEHHOE BOCCTAHOBJIEHUME JTEI'PAJIMPOBAHHBIX
HINUPOKOJIMCTBEHHBIX JIECOB
Gardiner E.S.
LenTp HccienoBannii NOWMEHHBIX JepeBbeB, JlecHas cayxda CIIA,
CrouBmwii, Muccucunu, CIIIA
egardiner@fs.fed.us

Crparerun BOCCTaHOBJICHHUS, IpelHA3HAUYEHHbIC JUISI AaKTUBALMM ECTECTBEHHBIX
IPOLIECCOB PETCHEPALMH ISl CO3/JaHMS JIECHOTO IOKPOBA, MPEAOCTABIAIOT BO3MOXHOCTH
MUHHMM3HPOBATh 3aTpaThl Ha BOCCTAHOBJIEHHE, OOECHEeYUTh B MECTHOM MaciiTade
alaTHPOBAHHBIE TEHOTHIIBI, M CIIOCOOCTBOBATh PA3BUTHIO MPHUPOJHOTO OHMOpPa3HOOOpa3Hs.
HecMmoTpss Ha 3TH NpeuMyIIecTBAa, BO3MOXHOCTH BOCCTAaHOBJICHHUS JIETpaJiipOBAaHHBIX
HIMPOKOJIMCTBEHHBIX JIECOB Yepe3 IMPOIECCHl €CTECTBEHHOW pereHepanii 4acTo OrpaHUYCHBI
MOTOMY 4YTO, JAETpajalys 3a4acTylO NPOTPEecCHpyeT 3a HpeAeibl CTaAUHM YCTOHYHMBOCTH, YTO
MO3BOJISIET  CAMOCTOSITENIBHO ~ BOCCTAHOBIISATHCS.  [IpMMEHEHWE TMPAaKTHKH €CTECTBEHHOTO
BO300HOBIICHHSI HE MOXET OBITh OCYIIECTBUMO B psife (PaKTOpOB, KOTOpbIE JHOO YCTpaHSIU
HUCTOYHHK BOCIIPOM3BOJICTBA KENAEMBIX BHUJIOB, JHOO CO3[aBajld  YCIIOBHS, KOTOPBIC
HPEMATCTBYIOT YCTAHOBJIEHHIO €CTECTBEHHOI'O BOCIPOM3BOJCTBA OT HKEJIAEMOT0 HCTOYHMKA.
Cpemu (akTOpOB, KOTOPhIE MOTYT YCTPaHUTh MCTOYHHK BOCIPOU3BOJICTBA JKEIACMBIX BHUJIOB:
BBIpyOKa JIECOB, MOBPEKIAIOIIME METOJbI JIECO3arOTOBKU, a TAKXKE BPEIUTENIM M SIHIEMHUH
3a0osneBaHnid. HBa3WBHBIE pPACTEHHS, HEKOHTPOJIUPYEMBbIC TpaBOSIHBIC, W3MCHCHHBIC
IPOTHBOIOXKAPHBIE PEKUMBI, a TAK)KE U3MEHEHHBIE TOUYBEHHBIC WII THIPOJIOTUYECKHUE YCIOBHUS,
TaKye KaK HAaBOJHEHUS, 3aCOJICHUS, ONMYCTHIHUBAHUS WJIM 3arpsA3HSIOIINE BEIIECTBA HAXOISTCS
cpeau (GakTOpPOB, KOTOPHIE MOTYT YXYIIIUTh YCJIOBHUS YYaCTKOB B IIUPOKOJUCTBEHHBIX Jiecax,
70 TOYKH, TPEJOTBPAILCHHUS CO3[JaHUS ECTECTBEHHOTO BOCHPOM3BOJACTBA OT JKEIAaeMOTro
UCTOYHHUKA. JIJI TaKUX CUTYaIMi, KaK MPaBUJIO, HCKYCCTBEHHOE BOCCTAHOBJIEHUE 00ECIIeunBaeT
TOJBKO TPAKTUYECKYI0 BO3MOMKHOCTH JJISi Hadajla BOCCTAaHOBIICHHME JIeCOB. TeM He MeHee,



MNPUMCHCHUC HCKYCCTBCHHBIX MCTOJ0B PCIrcHCpAllMKM HE BCCrga TapaHTUPYCT YCIICHIHYIO
WHUIMAIII0 BOCCTAHOBJICHUS JIECOB. JTO KpaiiHe HEOOXOAMMO JUISl TOTO, YTOOBI ONPEICITHUTh
(dakTopBl, W TOJYYUTHh IPEACTABIEHUE O TOM, Kak (DaKTOpPBI IEeTrpagupOBaHHs HAPYIIAIOT
IpoIleCC ©CTECTBEHHOW pereHepanuu. OTO MOHMMAaHWE OYEHb BaXXHO [UIS pa3pabOTKu
JKU3HECTIOCOOHOTO TIJJaHa HMCKYCCTBEHHOTO BOCCTAHOBIJIEHHS OOpAIlEHHOTO Ha KayecTBO
MOCaJ0YHOTO MaTepuaia, NpPeJOCTaBlICHHE OJIATONPUATHOW CpeAbl JJisi  OWOJIOTHYECKUX
MOTPEOHOCTEH HCKYCCTBEHHOTO BOCIIPOM3BOJICTBA, a TaKKe 3allUThl W TEXHUYECKOTO
0OCITy)KUBaHHsI MCKYCCTBEHHOTO BOCIIPOM3BOJCTBA IMOCJTE CO3MaHMsA. JTa Mpe3eHTanus: 1)
obecrieuuT 0030p (PaKTOpPOB, KOTOphIE TPEOYIOT HMCIOIB30BAHME MCKYCCTBEHHAs] pereHeparus
JUIS BOCCTAHOBJICHUS IIUPOKOJIUCTBEHHBIX JIECOB; 2) HAMETUTh KOMIIOHEHTHI KauecTBa
MOCAIOYHOTO Marepuana; 3) OOCYAHTh METOIbI, KOTOPHIE OO0ECIeYMBAIOT TOTPEOHOCTH B
pecypcax OKpYKaroIIeH cpelibl UTsi HCKYCCTBEHHOTO BOCIIPOHM3BOJICTBA; 4) pACCMOTPETh METOIBI
0 3allUTe ¥ COXPAHEHHIO0 WMCKYCCTBEHHOTO BOCIIPOM3BOJICTBA, YCTAHOBJICHHOTO JUIS
BOCCTaHOBJICHHS JCTPAIUPOBAHHBIX IIIMPOKOJIIMCTBEHHBIX JIECOB.

ARTIFICIAL REGENERATION OF DEGRADED BROADLEAF FORESTS
Gardiner E.S.
Center for Bottomland Hardwoods Research, U.S. Forest Service,
Stoneville, Mississippi, USA,
egardiner@fs.fed.us

Restoration strategies designed to promote natural regeneration processes for
establishment of forest cover provide opportunities to minimize restoration costs, secure locally
adapted genotypes, and promote development of natural biodiversity. In spite of these benefits,
opportunities to restore degraded broadleaf forests through processes of natural regeneration are
often limited because degradation frequently progresses beyond a stage of resilience that allows
for self-recovery. Application of natural regeneration practices may not be feasible under a
range of factors that have either eliminated the source of reproduction for desired species, or
created site conditions that prevent natural establishment of reproduction from a desired source.
Deforestation, stand high-grading, and pest or disease epidemic are among the factors that can
eliminate the source of reproduction for desired species. Invasive plants, unchecked herbivores,
altered fire regimes, and altered edaphic or hydrologic conditions, such as from flooding,
salinization, desertification or pollutants, are among the factors that can degrade site conditions
in broadleaf forests to a point of preventing natural establishment of reproduction from a desired
source. For these situations, artificial regeneration typically provides the only practical option
for initiating forest restoration. Still, application of artificial regeneration techniques does not
always guarantee successful initiation of forest restoration. It is imperative to identify the
degrading factors, and gain an understanding of how the degrading factors have disrupted the
natural regeneration process. This understanding is critical for developing a viable plan for
artificial regeneration that addresses quality planting stock, provision of an environment
favorable to the biological needs of the artificial reproduction, and protection and post-
establishment maintenance of the artificial reproduction. This presentation will: 1) provide an
overview of factors that necessitate the use of artificial regeneration for restoration of broadleaf
forests; 2) outline components of quality planting stock; 3) discuss practices that provide for the
environmental resource needs of artificial reproduction; and, 4) review practices to protect and
maintain artificial reproduction established for restoration of degraded broadleaf forests.

COBPEMEHHOE COCTOSAHUE JIECOB TAIVKUKUCTAHA U ITYTHU UX
BOCCTAHOBJIEHUSI.
XucaiinoB H.C., Cangos H.III.



T'ocynapcrBenHoe yupexnenue Hayuyno-ucciaenoBareinbckuii UHCTUTYT J1eCHOTO
X0351iicTBa AreHTCTBA JeCHOro xo3siiicTBa npu IlpaBurenncrBe Pecnybamkn
r. lyman6e Tamkukucran
khisainov8888@gmail.com, nurali_saidov@hotmail.com

Jleca B TamxukucTane, Kak ¥ B IPEKHUE BPEMEHA, 3aHUMAIOT TUIOIIAAb MPUOIH3UTEIHHO
420 TbIC. Ta, HECMOTPSI HA TO, YTO HACTOSIIEE BpPEMs, €KETOJHO CO3MAaETCSI OKOJO THICSYU
TeKTAapOB HOBBIX JIECOB JIECOXO035MCTBEHHBIMU TpeanpusaTusmMu Pecriyonuku. B xonie 80 - bIX u
Hayasie 90 -pIX TOJOB MPOINIOrO BeKa Jieca CO3JaBAIMCh Ha Iiomanu Ooinee 4 Thic. ra. K
HacrosimeMy BpeMeHH Oojee 80 THIC. ra BBICAKCHHBIX JIECOB TIEPEBEICHBI B KaTErOpUU
JeconokpbITeie. B xoH1e 19 -ro u B Hauane 20 -ro BEKOB Jeca 3aHUMaJIN U IPEIrOPHYIO 4acThb
Tamkukrucrana. OgHAKO B pe3yibTaTe PACIIUPEHUS KYJIbTYPBl 3€MIICIIETUS W MEJIKOTO
pEMEeCIEHHUYECTBA IIOJTHOIICHHBIE JIeCa COXPAHWIHWCh TOJBKO B  BBICOKOTOPHBIX |
TPYIHOJOCTYIHBIX MecTax. Peakonecks u3 O0sSphIIHUKOB, s0710HM CHuBepca, MUHIAJS, allblud U
HEKOTOPBIX IPYTUX, HE MEHEe EHHBIX MOPOJI CHIIbHO mocTpaaaiu B 90-e Toasl mpouuioro Beka,
nocne pasBana CoBerckoro Coro3za. Kak u B mpexkHHe BpeMeHa, OCHOBHYIO YacTh JIECOB
3aHUMAIOT apYOBHHUKHU (3€paBIIaHCKHUE, IMOJYIIAPOBUIAHBIE U TYpKECTaHCKHE) — OKojo 150
Thic.ra. Ha BTOpOM - KcepodmiibHBIC Jieca IIOmaap0 okoyio 120 TeiCc. Ta ¢ mpeolIagaHrueM
(UCTAalIHUKOB, TJA€ TMPOU3PACTAIOT TaKXKE MHUHAAIb, OO0SpKa W HEKOTOphIE JApyrue
CYyXOYCTOHYHUBBIE MOPObl. DUCTANTHUKK PacHIpOCTPaHEHBI Ha IUIOMIaaAn OKoyo 80 ThHIC. Ta, U3
HUX OKOJO 35 ThIC. Tra, HMCKYCCTBEHHO CO3JIaHHBIE Jieca WM IutaHTtanuu. CMelaHHbIe
IIMPOKOJIMCTBEHHBIE JIeCa 3aHUMAIOT TUIOMAaas 0Koio 80 ThIC. Ta, U3 HUX Ha IJIOIMIAINA OKOJo 13
TBIC. Ta PAcCHpOCTPaHEHBI OPEXOBBIE Jeca C PAJTUYHBIMU TIOJHOTOM U XO3AMCTBEHHBIM
3HaueHueM. Kpome Toro, Ha momaau 6onee 2000 ra co3maHbl MIAHTAIMH OpeXa TPEelKoro.
Ocranpabie  60-70 ThIC. Ta JECHBIX IUIOMAJAEH 3aHUMAIOT MEIKOJIUCTBEHHBIE, TyraHble U
IpyrHe jJeca, KOTOpPBIe pacmpoCTpaHEHBbI O Oeperam peK, B MyCTHIHAX U Jp.

B mpenemax PecmyOmmku peako BCTpeyaroTCs YMCTHIE apyoBble Jieca. B HuMX dYacto
MPUCYTCTBYIOT 3deapa, OOSpBHIIIHUK, Hpra, aiblya, IIMIIOBHUK, MHUHAAIb U HEKOTOpPHIE
MaJorieHHbIe KycTapHUKA. CaMOBO30OHOBJICHHE apYOBHIX JIECOB MPOUCXOIUT B OYCHB PEIKUX
cinydasix. Monoaple nepeBbs apud MOXHO YBUIETh TOJBKO B TPYJHOJOCTYINHBIX MECTax — Ha
UPKOOOPA3HBIX CKJIOHAX, KOTOPBIE OOpa30BajMCh IMOCIE OMOJI3HEBHIX MpoieccoB. Ha Takume
Y4aCTKU OOBIYHO CEMEHA apyu MOMAaJal0T ¢ NITUYBUM MOMETOM U OJarofaps eMy 3aKperuisiroTCs
Ha KPYTHIX y4acTKaxX CKJIOHOB. B mecTax, rzie pacmpocTpaHeHa TPaBSHUCTAsT PaCTUTEIHHOCTD,
PEeIaKO MOXKHO BCTPETUTh MOJIOJIHSIK apuM, IOTOMY, YTO B CHUJIy €T0 OUYE€Hb MEIJIEHHOTO POCTa, OH
COBEPIIIEHHO HEKOHKypeHTOocmocoOeH. Kpome Toro, cemMeHa apum MOBCEMECTHO 3apa’KaroTcCs
ceMeelaMd WM, B CHIY JKECTKHX arpoKIMMATHYECKHX YCJIOBUW, HAONIOMAeTCs TUIOX0e
OTUIOZOTBOPEHUE W IIMIIKOSTOABI B OOJBIIMHCTBE CIy4aeB MyCTO3EPHUCTHIE. VICKyCCTBEHHBIM
BhIpalllUBaHUEM apud B mpeaenax TapkukucTaHa 3aHUMalOTCs Toiabko B [laxpucranckom
JIeCX03€e, TJIe OPTaHM30BaH MUTOMHUK IO BBIPAIMBAHUIO CAKCHIIEB W MPOBOJUTCS TOCAJKa UX
Ha IOCTOSIHHOE MECTO. B OCTaJbHBIX pErHOHax A3TOM IOUCTHHE JParoleHHOW NOpoJe He
OKa3bIBAIOT JOJDKHOTO BHUMaHus. C KOHIIA MPONIUIOTO BEKa W JI0 HACTOSIIETO BPEMEHH
MPOBOJATCS HAYYHO-HUCCIEOBATEIbCKUE PAOOTHI MO BBIPAIMBAHUIO apud B TaIKMKCKOM
HAay4YHO-UCCJIEN0BATENbCKOM NHCTUTYTE JIECHOTO XO3SICTBA.

CakcaynoBble Jjieca 3aHUMalIM 10 13 ThIC. ra NECKOB B FOKHOM M CEBEPHOM 4YacTH
PecniyOnuku. Onnako B 90 -e roxapl mpouuioro Beka OoJibliasi UX 4acTb, OCOOCHHO Ha Iore
CTpaHbl, ObLTH BBIPYOSIeHBI. [locie mepBoil BEIpYOKH MOYTH MOBCEMECTHO OHU BO30OHOBUIIHCH B
BHJIC TIOPOCIH. A TOCJ€ BTOPOH CaMOBOJBLHOW BBIPYOKH y OOJBIIONW YacTH CaKCayJbHHKOB
BO300HOBJICHHE HE IMPOM30IUIO B CHIIy CHJIBHOW MOTPaBbl MU HEXBATKH PE3EPBOB MHTAHUS B
KOpHSX pacTeHuil. Takum o0pa3oMm, IUIONIaJb CAaKCAayJIbHHUKOB YMEHBIIWJIACh Ha Oojee dem 4
TBIC. Ta U B HACTOSIIEE BPEMsI CAKCAYJIOBEIE JIeCa COXPAHUINCH 0€3 N3MEHEHHUS JIUIIIb B MpeIenax
3anoBeiHMKa « TurpoBas O6aika» U Ha ceBepe cTpanbl B Corauiickoi 061acTy.



Crnenyer OTMETUTB, YTO BCE TUIBI JiecoB B PecmyOnuke mocTpajaid OT HE3aKOHHOM
BBIpYOKH M uUpe3MepHOM MacTbObl CKOTa, OCOOEHHO Jieca M3 OOSPBHIIIHUKOB, aJIbIuH, SIOJOHU
Cusepca, upru, Oapbaprica W APYrHX IOPOJA, KOTOPBIE pa3MEINaINCh Ha 3eMIISIX OBIBIIMX
KOJIX030B U COBXO30B, HBbIHE - JEXKaHCKHe Xxo3siictBa. Ha 3Tux 3emisix mHnpoBoaniach
OecnopsiiouHas macTb0a CKOTa, a TaKXKe 3a CYeT NAcTOMIN M JIECHBIX POIIb PACHIUPSIINCH
IaXOTHBIE 3eMJIM 10]] CEIIbX03KYJIbTYPaMH.

Pacnipoctpanenue BpemuTenei Jieca TOXKE CTAIO MPUYUHONH HU3PEKUBAHHS JIECOB.
bonpmioit Bpex JeCHBIM TOpPOAAaM HECYT TaKUe 3JI0CTHbIE BpEAMTENH, Kak OpexoBas
IUIOIOKOpKA, sI0JIOHEBAasi MOJIb, TOPHBIA KOJBYATHIM IIETKONPSAJ € HEKOTOphIE Jpyrue
aucToenHbl U ceMeenbl. OT CTBOJIOBBIX BpeQUTENEH OCOOCHHO CHIIBHO CTPajaloT MIbMOBBIE U
TOTOJIEBhIE Jieca. VICKYyCCTBEHHO CO3JJaHHBIE TOTOJIEBHIE M MIIBMOBBIE POIIU U TOJIOCHI, KOTOPBIE
ObUIN CO3J1aHbI IOBCEMECTHO, IOYTH BCe MOru0Iu. JIecHbIe MoXKaphbl TOXKE CTAHOBATCS TPUUUHON
ru0eM COTeH TeKTapoB JIECHBIX MacCHBOB. [Ipu mokape OCOOCHHO CHIJIBHO CTpaJaroT
MOJIOJHSIKH, KOTOpBIE IMOCJe IMo)Kapa MOYTH HEe BOCCTaHaBIMBaIOTCA. JIecHble MoKapbl 4acTo
MIPOUCXOJIAT B IOKHON 4acTH PecmyOnuku, T1e B JIETHE-OCEHHUN MEPUOJ MOToJla CTOUT OYECHb
Kapkas 1 cyxasl.

[TpupoaHble KaTakIU3MbBl TOCIETHUX JIET TOXE CTajdl TNPHYUHOW THUOETH JIECOB B
pa3nuyHbIX pailoHax pecnyOiauku. OT CIUIIKOM XOJOAHBIX 3UM U paHHE - OCEHHUX 3aMOPO3KOB
BBICOXJIM COTHH T€KTapOB COCHBI M KUTIapucoB. [lo3HeBeceHHIE 3aMOPO3KH, CIHUIIKOM CyX0€ U
’KapKoe JIeTO, a TaKKe NblIbHbIE OypH, KOTOopble yacTo Habmroaatores B FOxuHoM Tamkukucrane,
YHHYTOXKAIOT ypOXKail OOJBITUHCTBA JIECHBIX U TUIOJIOBBIX KYJIBTYP

Ha coBpeMeHHOM 3Tare, KOrja BO BCEM MHpE MPOUCXOIAT I100aibHble KIMMaTHYECKHeE,
MOJIUTHYECKHE, COLUAIBHO - SKOHOMHYECKUE H3MEHEHUS, Ha HAIIl B3TJISI, ITyTh BOCCTAHOBJICHUS
U pa3Be/ICHUS HOBBIX JIECOB, a TAKXKE YJYUIICHUS COCTOSHMS CYIIECTBYIOLIUX JIECOB JICKUT
TOJILKO Yepe3 MPOBEICHUE CTPOTUX OPTaHU3AIMOHHO — XO3SHCTBEHHBIX MEPOTIPUSATHIHA.

Bo-nepBbIX, jec TOMKEH ObITh JAOCTOSHHEM rocynapcTBa M oOIIecTBa B LIEJIOM, MHaYe
rOBOpsl - MHUPOKO TpuMeHATh CoOBMECTHOE yIpaBjieHUE (BEICHUE) JIECOM, TMOJ >KECTKUM
KOHTPOJIEM OpPTraHOB BJIACTH (JIECHOTO X03sicTBa). Bo BTOpPBIX, HEOOXOJUMO OTpPETrYIHPOBATh
nacTe0y, OTHOCTHIO 3aIPETHB €€ B MOJIOHAKAX, B IPYTHX JIeCaX HY)KHO YMEHBIIUTH HATPYy3KY,
nacTb0y paspenmTh TOJIBKO 10 CE30HAaM WM o rojaMm. B TpeTbux, B oXpaHe JIecoB, OCaAKax U
moceBe Jieca, cOOpe MPOAYKIMH Jieca W B JPYIHX MEPOIPHATHSAX MIHPOKO HCIIOIb30BaTh
MECTHbIE€ OOLIMHBI M HAaceJeHHEe, MECTHbIC OpraHbl BJIAaCTHU U BO3MOXHOCTH MECTHBIX
On3HecMEeHOB. B 4eTBepTHIX, 3a COXPaHHOCTh BCEX JIECOB B Mpenenax PecnmyOImKH JTOIKHO
OTBEYATh JIECHOE XO035HCTBO, KaK €JMHCTBEHHO - ITOJJTHOMOYHBINA OpraH BIacTU. B maTeIX, BEIOOp
MOPOJI, TEXHOJIOTHS TOCAIKH WM TIOCEBA JIECHBIX KYJIbTYP HOJDKHBI TPOBOIUTHCS CTPOTO B
3aBUCUMOCTH OT arpoOKJIMMAaTHYECKUX YCIOBHH PErHoHOB, a TaKXe C Yy4eTOM HHTEPECOB
MECTHOTO HacelleHHs. B IIecThIX, MEpONpHUATHS MO OXpaHe Jieca OT MO0XKapOB, BPEIAUTEICH U
Oosie3Hel OIDKHBI ObITh OPraHU30BaHbI TAKUM 00pa30M, 4TOOBI OHU OXBaTHIBAIM BCIO OTPACIIb
JIECHOTO XO3SICTBA, BCE PETHOHBI U 32 COXPAHHOCTH JIECOB OTBEYAJI ObI BCE TIOJIH30BATENH JIeca.

CURRENT STATUS OF THE FORESTS OF TAJIKISTAN AND METHODS OF
THEIR RESTORATION
Khisainov N.S., Saidov N.Sh.
State enterprise of Research Institute on Forestry of State Agency of Forestry under
Government of Republic of Tajikistan, Dushanbe
khisainov8888@gmail.com, nurali_saidov@hotmail.com

The forests in Tajikistan, as well as in former period occupy the area about 420,000
hectares in spite of the fact that the present, is annually created about 1,000 hectares of a new
forests by the country silvicultural enterprises. In the late of 80° and beginning of the 90™ years
of the last century the forests were created on the area more than 4,000 hectares. So far more



than 80,000 hectares of the restorated forest areas are transferred to categories of land covering
by forests. At the end of 19" - and at the beginning of 20™ - centuries the forest occupied also
foothill part of Tajikistan. However as a result of extension of the farming and small
workmanship the full-fledged forests remained only in mountain and hard-to-reach areas. Light
forests from hawthorns, Sivers's apple-tree, almonds, a cherry plum and some other, not less
valuable breeds strongly suffered in the 90" years of the last century, after collapse of the Soviet
Union. As well as in former times, the main part of the forests is occupied by junipers (Juniperus
seravschanica, J.semiglobosa and J.turkestanica) — in area about 150,000 hectares. On the
second - the xerophyte light forests about 120,000 hectares with prevalence of pistachio where
grow also almonds, hawthorn and some other drought tolerant breeds. Pistachios extended on the
area about 80,000 hectares and from them about 35,000 hectares artificially created forests or
plantations. The mixed broad-leaved forests occupy the area about 80,000 hectares, from them
the nut forests with various completeness and economic value are extended to the area about
13,000 hectares. Besides, on the area more than 2,000 hectares walnut plantations are created.
Other 60,000-70,000 hectares of the forest areas occupy small-leaved, tugai and other forests
which are widespread on coast of the rivers, in deserts and etc.

Within the Tajikistan the pure junipers forests are seldom spread. At them often there are
an ephedra, hawthorn, mespilus, cherry plum, dogrose, almonds and some invaluable bushes.
Self-renewal the junipers forests happens seldom or never. Young trees of junipers can be seen
only in hard-to-reach spots — on the circus figurative slopes which were formed after landslide
processes. On such sites usually junipers seeds get with a bird's dung and thanks to of it are
spreading on slope sites. In areas where the grassy vegetation is widespread, it is seldom possible
to meet junipers young growth because owing to his very slow growth, it is absolutely
noncompetitive. Besides, junipers seeds everywhere infected by seed pests or owing to severe
agro climatic conditions, bad fertilization and galberries in most cases without seeds is observed.
Are engaged in artificial cultivation of junipers within Tajikistan only in Shakhristan forestry
where the nursery on cultivation of forest seedling is organized and landing them on a constant
place is carried out. In other regions to this really precious breed don't make the necessary
attention. Since the end of the last century and till now the Tajik Research Institute on Forestry
carry out the research program on junipers cultivation.

The saxaul forests borrowed to 13,000 hectares of sand in the southern and northern part of
the Tajikistan. However in 90™ - years of the last century their most part, especially in the south
of the country, were cut down. After the first cutting down almost everywhere they renewed in
the form of young growth. And after the second unauthorized cutting down at the most part of
saxaul renewal didn't happen owing to a strong deforestation and shortage of reserves of food in
the roots of plants. Thus, the area of saxaul decreased by more than 4,000 hectares and now the
saxaul forests remained without change only within the nature protected area of "Tigrovaya
Balka” and in the north part of country in the Sogd region.

It should be noted that all types of the forests in the Tajikistan suffered from illegal cutting
down and excessive pasturage of animals, especially the forests from hawthorns, cherry plum,
Sivers's apple-tree, mespilus, barberry and other breeds which were placed on lands of the
former collective farms and state farms, nowadays - Dehkan farms. On these lands chaotic
pasturage of animal was carried out, and also at the expense of pastures and forest groves arable
lands under agricultural crops extended.

A pests out-break in forests became a reasons of the forests destroying. The serious harm
to forest breeds is born by such malicious pests as a nut seedworm, apple-tree moth, mountain
lackey moth and some other forest pests. From borers pest especially strongly damage the elms
and poplars forests. An artificially created poplar and elm groves and strips which were created
everywhere, almost all were lost. Forest fires also become a cause of death of hundreds of
hectares of forests. At the fire young growths which after the fire are almost not restored
especially strongly suffer. Forest fires often happen in the southern part of the country where
during the summer-autumnal period weather conditions are very hot and dry.



Natural cataclysms of the last years also became a cause of death of the forests in various
areas of the country. From too cold winters and autumn frosts were destroying hundreds of
hectares of a pine and cypresses. A late spring frosts, too dry and hot summer, and also dust
storms which are often observed in the Southern Tajikistan, destroy a harvest of the majority of
forest and fruit crops.

At the present stage when around the world occur global climatic, political, socially -
economic changes, in our opinion, the way of restoration and cultivation of the new forests and
also improvements of a condition of the existing forests lies only through carrying out strict
organizationally — economic actions.

First, the forest has to be property of the state and society in general, in other words -
widely to apply the Joint management (maintaining) of the forest, under rigid control of
authorities (forestry). Secondly, it is necessary to adjust pasturage, having completely forbidden
it in young growths, in other forests it is necessary to reduce loading, to allow pasturage only on
seasons or by years. In the third, in forest conservation, seedlings and planting of the forest,
collecting production of the forest and in other actions widely to use local communities and the
population, local authorities and possibilities of the local businessmen. In the fourth, forestry, as
only - authority of the power has to be responsible for safety of all forests within the country. In
the fifth, the choice of breeds, technology of seedling and planting of forest cultures have to be
carried out strictly depending on agro climatic conditions of regions, and also taking into account
interests of local population. In the sixth, actions for protection of the forests from the fires, pests
and diseases have to be organized so that they covered all branch of forestry, all regions and all
users of the forest would be responsible for conservation of the forests.

MOHHWUTOPHHI CTBOJIOBBIX BPEJUTEJIEN B YPOUHIIIE MEJEY
3AMVIMIACKOI'O AJIATAY
Ma3sap:xaHoBa K.M.ICapceKOBa JL.H. Myxamaaues H.C.?
Ka3zaxckmii arpoTeXHH4eCKHi YHMBEPCUTET UM. C.Cel”u])y.n.nmla1 r.Acrana,
Ka3zaxckuii HayuyHO-HCCIeA0BATEIbCKUH HHCTUTYT 3aIIUTHI PACTEHUH M KAPAaHTHHA
r.AJIMaThbI.
e-mail: kmazarzhanova@mail.ru

OTU uccleNoBaHUs MPOBOJMINCH B paMKax TI'PAHTOBOIO MpPOEKTa B TOPHBIX Jiecax
3anitnuckoro Anaray ¢ 2012-no 2014 rouer.

B Kazaxcrane o6mas miomanb rocygapctBeHHoro jiecHoro donma ([JID) cocraBnser
29 285,4 TeICc. Ta, U 3aHumaer 10,7% Tepputopun pecmyonuku. [IOKpbITBIE JEcOM yronbs
3aauMaroT 12 593,9 teic. ra wim 43% oOmie tiomaan 3eMens JiecHoro (ouma. Jlecucrocts
pecriyOnuku coctaBiser 4,6%, MO3TOMY COXpaHEHHE HMMEIOIUXCA JIECHBIX PECypcoB H
JlabHENIee yBEIMYCHHNE UX TUIOMIAEH, SBISAETCA BaXXHOM M aKTyallbHOM 3a/auell roCy1apCcTBa.
N 53T0 NOHATHO, Tak Kak 3HAa4€HHE JIECOB B JKU3HEICATEIBHOCTH YEJIOBEKA HUIPaeT
UCKITIOYUTENIbHYIO POJIb M 3aKJII0YaeTCsl B CO3AaHUM MHUKPOKIIMMAaTa OKPY)KaloIllleld cpenbl, OHU
BBITOJIHSIOT BOJIOOXPAHHBIC M IOYBO3AIIMTHBIE (YHKIIMH, 3arOTOBJIIEHHAs JPEBECHHA MIMPOKO
MCIIOJIb3YETCS] PU CTPOUTENBCTBE U HAKOHEL, OHU MPHUIAI0T TEPPUTOPHUSAM ICTETUUYECKUN BHUJ,
CO3/1aBast YCJIOBHUS JUIsl PUPOAHOTro Typusma. Ilociennee, a NMEHHO CO3/1aHUE 30H 7S TYpHU3Ma,
MECT OT/bIXa JJI HaceJleHUsl CTpaHbl, KPYITHOTO MErarojinca, KaKOBbIM SBJISETCS T. AJIMaThl, U
BXOJUT B 3a7aun Mne-Anarayckoro rocyjapcTBEHHOTO HAllUOHAJIBHOTO IIPUPOJHOTO MapKa.

KpaTkass XapakTepucTHKa JIECHOTO MacCuBa, OTHOcAIErocss K Tteppuropun HMie-
Anarayckoro I'HIIII moka3piBaeT, HACKOJbKO >KMBONMCHBI M IPUYYAJIMBO KpPacUBbI €IM U
JIpyrHe IOpOABl JIEPEBbEB, IPOU3PACTAIOIIAE B CPEIHETOPHOM M BBICOKOIOPHOW 30HaX
3amnuiickoroAmnaray.

B enpHukax Tsasp-lllanckux rop B mMacce OOMTAlOT pelKME JKUBOTHBIE, Ooratas 3/1eCb U
¢diopa pasmTUYHBIX BHUIOB pacTeHuil. HemoBropuma KpacoTa CIIOPTUBHBIX COOPYXKEHHUH,



PACIOJIOKEHHBIX CPe/Id BEYHO3EJICHBIX 3aCHEKEHHBIX €JIOBBIX U COCHOBBIX JAepeBbeB. Bce atu
JIOCTOMHCTBA €JIbHUKOB 3auJIMICKOTO AJjaTtay MpeACTaBIsSIOT OONbLION MNPAaKTUYECKUN U
Hay4yHbI HHTEpeC, T.K. OHM HMMEIOT B IEPBYI0 OYEpEIb KOJIOCCAIIbHOE 3CTETUYECKOE U
COLIMAJIbHOE 3HAYEHHE.

OO011en3BeCTHO, UTO BETPOBAJIBI U OYyperoMbl HAHOCST CYIIECTBEHHBIM YIIEpO JIeCHOMY
xo03sicTBY. [lo MHEeHHMIO M3BecTHOTO ydeHoro I'.®d. MopozoBa (1931) yka3aHHbBIE MPUPOIHBIC
SBJICHUSI CIIOCOOCTBYIOT OOpBIBAHUIO KOpHEW JI€pEBbEB MU TEM CaMbIM OCIAOJSIOT HX
YCTOWYHBOCTD, UTO SIBISETCS OJIArONMPHUATHONW CPeNoi Ui MacCOBOTO Pa3MHOMKEHUS BPEIHBIX
HACEKOMBIX, B YaCTHOCTH Pa3JINYHBIX BUI0B CTBOJIOBBIX BpeauTeNel (KOpoe1oB, ycadeil, 3/1aToK,
poroxBocToB). [Ipu 3TOM cBOeBpeMeHHasi BHIpYOKa U BBIBO3KA 3aTPYIHEHBI, BCIEICTBUE YETrO
yrpo3a MaccoBOTO Pa3MHOMKEHHUsI CTBOJIOBBIX BpeauTeneil ycunuBaercs. M 310 kacaercs B
MEPBYI0 OYepelb TOPHBIX JIECOB, KOTOPbIE OT CTBOJIOBBIX BPEIUTENEH CTpagaloT Topas3io B
Oonbllell CTENEeHHW. YCTAaHOBJIEHO, YTO BPEAWUTENM HMHTEHCUBHEE 3aCeisIIoTCS B OypenoMmsl,
MO3TOMY 3TH JIEPEBbs ClielyeT yOupaTh B MEPBYIO OYepelib, TAK KaK OHU SIBIISIOTCS PACCaTHUKOM
psaa CTBOJIOBBIX BpeauTenedl. HeoOxonuMo OTMETHUTH, YTO pabOTHI MO BBIPYOKE U BBIBO3KE
MOBPEXKACHHOTO Jieca JOJDKHBI OBITh 3aKOHUYEHBI YK€ B CIEAYIOLIeM ToJy TOocje yparasa.
OcTaBirecss Ha KOPHIO JI€pPEBbsl HAa ydacTKe Oypenoma U BeTpoBajia OCTaBIATh HE CIEIYET, TaK
KaK OHHU SIBJISIOTCS NPOMEXYTOYHBIM 3BEHOM Ui MEpexo/a CTBOJOBBIX BpeIUTENEH Ha
COCEHHE YHACTKH.

B 3aunuiickom Anaray ot npouenuiero yparanioro serpa 17 mas 2011 roay nocrpaganu
480 ra necHbIX HacaxaeHud. B ypouumie Meney ObUIO MOBajJ€HO MO MPEIBAPUTEIbHBIM
noacueram Oonee 50 Teicsu nepeBbeB TsaHb - Illanbckoit emu. OOBEM BETPOBAIBLHON H
OypeTOMHOIT IpeBEeCHHBI COCTAaBHI Gonee 96 Thicsa M°. HaHeCeHHBIH yiiepd HALHOHATLHOMY
x03sicTBY oneHeH Ha 170 mummmonoB TeHre. Karactpoda B Mezaey He siBisieTcs €IMHUYHBIM
CIIyd4aeM MacCOBOI'O IIOBPEKJCHUS JIECOB YparaHHbIM BeTpoM. 3a mnocieanue 20 ner
MOCNEACTBHsI MaccoBOro OypeloMa U BeTpoBajla HaBepHsSKa OyIyT cmocoOCTBOBATh
WHTEHCUBHOMY Pa3MHOKEHHIO CTBOJIOBBIX BPEIUTEICH Ha BETpOBaIaX, KOTOPHIC B TalbHEUIIIEM
OyayT HamajaTh Ha 3J0pOBbIE U OCIAOJCHHBIE PSJIOM CTOSIIUE HACAXKICHUSA, TOITOMY
HEOOXOAMMO TPHUHATH OKCTPEHHBIX MEpPHl TI0 MPEAYNPEXKACHUI0O W HUCKIIOYCHHIO HX
pacnpocTpaHEHUs.

BerpoBan, yecHON mMoXkap M 3aCylUIMBBIA B BEreTAllMOHHBIA IIEPUOJ POCTa PACTEHUM
KIUMaT SBWIMCH OJAarompUsSTHBIMU YCIOBUSMHU JIsS YBEJIWYEHHUS UYHUCICHHOCTH, HACEKOMBIX-
KcuodaroB, KOTOpbIE CIIOCOOCTBYIOT K YCBIXaHMIO €JIBHUKOB, T€M CaMbIM OyA€T CHUXaTb
3alUTHBIC (YHKITUH JIeca U KaueCTBO 3aroTaBIMBaeMOl IPEBECUHBI B ypouwie Merey.

Exxeronnple moTepu JpeBeCHHbl OT BpeauTesned M Oojie3HEW Jieca COCTaBISIIOT B
Kazaxcrane mo 1,0 THIC.M® XBOWHBIX M JIMCTBEHHBIX nopoa, win B cymme 50 miuH. TeHre. B
TEKyIIeM TOJly MO JaHHBIM CAaHUTApPHOrO 0030pa, oOImas TIJIOMAah OYaroB BPEAMTENICH W
Oonesneil neca B Kaszaxcrane coctaBnser 170 Thic. Ta, B TOM 4YHCJIE€ B TOCYAApCTBEHHBIX
YUPEKICHUSAX JIECHOTO XO3SIMCTBA aKMMAaToB oOjacTeil — 136 ThIC. Ta U B 0CO00 OXpaHIEMbBIX
IIPUPOIHBIX TEPPUTOPUSX — 34 THIC. Ta.

Jlnst MOHUTOPUHTA U M3yYCHHUs BpeAWTeNeld 3aniiinckoro Amnaray ¢ moMouibi mpuodopa
GPS Obu1n 3a5105k€HbI TPOOHBIE TIOMAAN. [IJIsl onpeeneHns YUCICHHOCTH KYKOB KOPOEIOB Ha
0JIHYy (hepOMOHOBYIO JIOBYIIKY ObUIH pa3BellaHbl (pepOMOHHBIE JIOBYIIKH.

B 2012 romy mid MOHMUTOpPMHIA 3a KOPOEJaMU IMPOBOJWIM C MOMOUIBIO JIBYX THUIIOB
dbepomonbix noBymek MmncBabon — J[ 6apbepHOro W TPEYroabHOTO THIA, MPUOOPETEHHOTO M3
benopycumn.

MaccoBblii €T KYKOB HaOMIOJAICS NMPU CpeIHEH TemIepaTrype 18° C (xoHer mas —
Hayayna uioHs). Pa3BemmBaHue JIOBYIIEK MPOBOAMIIUCH C 4 ampesis Ha ydacTke «MoxHaTka»
Meney kopaunatel: H — 1778 m.H.y.M., N — 43°09.961; E —077°02.989; UumOynak B KBapTajiax
12, 13, na nHacaxneHusix 4 kiacca Bo3pacTa Ha BbIcOTE Tpyau. OCMOTp JIOBYILIEK BelU
peryJisipHO, 4epe3 Kaxaple 7-12 nHein.



B 2014 rony HanGomblee KOJIUYECTBO KYKOB ObUIO OOHApPY>KEHO NPH y4yeTe B aBIyCTE,
rae Obuto cobpano 865 mT. HacekombiX, u3 HUX 610 mT. — 70,5% cocraBiser Kopoen
tunorpad, 99 mrt. — 11,4% xopoen Iaysepa, 115 mr. -13,3% kopoen rpasep, 11mr. — 1,3%
ycauu u 30 wr. — 3,5%. npyrue HacekoMble (KJIOTbI, CCHOKOCEI, IIEIKYHBI U. Jp.).

B xone oOcnenoBanus TAHb-IIAHBCKOM €M Ha BETPOBAJIbHBIX ydacTkax (ymienbe Meney)
ObUTH OOHApYKEHBI PACHpPOCTPaHEHUE M MOCEICHUE Ha CTOAILIUX, OCIA0JIEHHBIX U MOBAJIEHHBIX
JIEPeBhsIX: JIBa BUJA ycada, CEMUPEUEHCKUN enoBbIld npoBocek (Tetropium staudingeri Pic.),
paruii peOpucteii (Rhagium inguisitor Z.), a3matckuii rpaBep (Pityogenes perfossus Bees.),
kopoen laysepa (Ips hauseri Reitt.), mectu3yObrii kopoen (Ips sexdentatus Boern.), TSHbB-
MaHBCKUH pOTOXBOCT (Sirex tianshanicus Sem.), kopoen tumnorpod Ips typographus L., ,
Arhopalus rusticus L., KOTOpbI€ NPEACTABIAIOT NOTEHLUUAIbHYIO ONACHOCTb B MOCIEAYIOLINE
rOJIbl OCNIA0JIEHHBIM U 3I0POBBIM HACAXICHUSAM €M 3alIuicKoro Amnaray.

IIpu ob6cnenoBaHWKM MOHMTOPHUHIOBOM IUIOIIAAKH, HaMH OBbUIM COOPaHbBI 3K3EMILISPHI
KYKOB Kopoena Tumorpada, sl MOATBEP)KIEHUS BHUAOBOM NPHUHAMICKHOCTH HaMU ObLIN
nepenansl Apumiy CynatamBuiu  (3aB. otaenoM «3aumuTsl jgeca» Mucrutyra Jleca I'pysus
Towmmucu 18.06.2013r.), KOTOPBIM MOATBEPANI MEPEAAHHBIM HAMHU JKyKa KOpoena, Kak KOpoe.
tuniorpad (Ips typographus L.)

Jnst mpeoTBpalieHys yrpo3bl, HaBUCIIEH Hall XBOMHBIMU JiecaMH 3amiIMiiCKOro AnaTtay,
Kak 0c000 OXpaHsAeMOll MpUPOJHON TEPPUTOPUH, ApyruX XpeOToB TsaHb-1laHs, pacnonoKeHHbIX
Ha TEPPUTOPUHU CTpPaHbl, OCHOBHYIO POJIb JOJDKHO CHITPaTh COOMIOJCHHE MPABUI KaK BHEIIHETO,
TaKk U BHYTPEHHEro KapaHTHHA, a TaKke pa3padoTka M IPOBEIECHHUE JECOXO3SICTBEHHBIX,
npoQUTAKTUIECKUX MEPONPHUATHI MO HEJAOMYLIIEHHUI0 MAacCOBOTO Pa3MHOMKEHHUS CTBOJIOBBIX
BpeAUTENIeN Ha BETpoBajle U Mepexoj]ia UX Ha OcliabJIeHHbIE MEpPEeCTOIHbIE, a 3aTeM U 370POBbIE
HacaxJeHus. TakuMm oOpa3oM, NPOAODKAIOTCS WCCICIOBAHMUS CTBOJIOBBIX BpEIUTENCH B
3awnmiickoM Anaray

Monitoring of stem pests in Medeo Zailisky Alatau
Mazarzhanova KM, Sarsekov DN, Muhamadiev NS
S.Seifullin Kazakh Agro Technical University in Astana
The Kazakh Research Institute for Plant Protection and Quarantine, Almaty
kmazarzhanova@mail.ru

These research were carried out in the framework of the grant project in the mountain
forests Zailisky Alatau from 2012 to 2014.

The total area of the State Forest Fund (SFF) in Kazakhstan 29 285.400 hectares, and
occupies 10.7% of the country. Wooded lands occupy 12 593 900 ha or 43% of the total area of
forest land. The woodiness of the country is 4.6%, so the preservation of existing forest
resources and a further increase their areas, is an important and urgent task of the state. This is
understandable, because the value of forests in human vital activity plays a crucial role and is to
create a microclimate of the environment, they carry out the functions of water conservation and
soil protection, harvested wood is widely used in construction, and finally, they give the aesthetic
appearance of territory, creating conditions for nature tourism. Tasks of the Ile-Alatau State
National Park are to create zones for tourism, resting-places for the population of the country and
large metropolis, which is the Almaty.

Brief characteristics of forest belonging to the territory of Ile-Alatau SSPE shows how
picturesque and bizarrely beautiful are spruces and other tree species, growing in the middle and
high zones Zailiysky Alatau.

In the fir-woods of the Tien Shan Mountains in the mass inhabit rare animals and the flora
is rich in different plant species. The unique beauty of sports facilities, located among the snow-
covered evergreen spruces and pine trees. All these advantages of fir-woods Zailiysky Alatau are



of great practical and scientific interest, as they have in the first place colossal aesthetic and
social meaning.

It's generally known that the windfalls and windbreaks cause significant damage to
forestry. According to famous scientist G.F. Morozova (1931) these natural phenomena
contribute to the interruption of the roots of trees and thereby weaken their stability, which is a
favorable environment for the mass breeding of harmful insects, such as various kinds of stem
pests (bark beetles, longhorn beetles, jewel beetles, horntails). Herewith timely felling and
removal are difficult, so that the threat of mass reproduction of stem pests is increasing.

And this applies especially to mountain forests, which suffer from stem pests much more.
It is established, pests populate in the windbreaks intensively, so these trees should be cleaned
first, as they are a breeding ground for a number of stem pests. Work on the felling and removal
of damaged forests should be completed in the next year after the hurricane. Remaining trees on
the root on the site of windbreak and windfall should not leave, as they are an intermediary for
the transition of stem pests to neighboring sites.

In Zailiysky Alatau from the last hurricane May 17, 2011 suffered 480 hectares of forest
plantations. In Medeo according to preliminary estimates more than 50 thousand trees of Tien -
Shan spruce were thrown down. Volume windfall and windbreak wood is more than 96 thousand
cubic meters. The damage to the national economy is estimated at 170 million tenge. The
catastrophe in Medeo is not individual case of massive damage forests from hurricane wind.
Over the past 20 years, the consequences of mass windbreak and windfall for sure will contribute
to intensive reproduction of stem pests on windfalls, which will continue to attack the healthy
and debilitated planting standing side by side.

Windfall, forest fires and drought during vegetation period of plant growth, climate were
favorable conditions for increasing the number of insects xylophagous, which contribute to the
desiccation of spruce forests, by that will reduce the protective functions of forests and the
quality of harvested wood in Medeo.

Annual losses of woods from forest pests and diseases in Kazakhstan are up to 1.0 million
cubic meters of softwood and hardwood or in the amount of 50 million tenge. This year,
according to the sanitary review, the total area of foci of pests and forests diseases in Kazakhstan
is 170 thousand ha, including in public institutions of forestry Akimats areas - 136 thousand ha
and especially protected natural territories - 34 thousand ha.

For monitoring and studying Zailiysky Alatau pests, using GPS device, test areas were
laid. To determine the number of beetles bark beetles on the one pheromone traps were placed
pheromone traps. In 2012, for the monitoring of the bark beetles was carried out using two types
of pheromone traps Ipsvabol - barrier and a triangular types, acquired from Belarus.

Mass flight of beetles observed, with an average temperature of 180 C (end of May -
beginning of June). Posting traps conducted since April 4 at the site "Mohnatka" Medeo
kordinaty: H - 1778 m above sea level, N - 43009.961; E - 077002.989; Chimbulak in blocks 12,
13, stands at 4 age class at breast height. Inspection traps were regularly across every 7-12 days.

In 2014, the largest number of beetles was found in August, taking into account, where it
was collected 865 pieces. insects, of which 610 pieces. - 70.5% of bark beetle, 99 pcs. - 11.4%
pitted Gauzer, 115 pcs. -13.3% Pitted engraver 11sht. - 1.3% of long-horned beetles, and 30
pieces. - 3.5%. other insects (bugs, harvestman, click beetles, etc..).

The study of the Tien Shan spruce on windfall sites (Medeo gorge) were found in the
distribution and settlement challenges, weak and fallen trees: two kinds of barbel,
Semirechensky spruce woodcutter (Tetropium staudingeri Pic.), Ragy ribbed (Rhagium
inguisitor Z.), Asian engraver (Pityogenes perfossus Bees.), Gauzer bark beetle (Ips hauseri
Reitt.), sixteeth bark beetle (Ips sexdentatus Boern.), Tien Shan horntails (Sirex tianshanicus
Sem.), tipogrof bark beetle Ips typographus L.,, Arhopalus rusticus L. that represent a potential
danger in subsequent years weakened and healthy stands of spruce Zailiysky Alatau.

To prevent the threat hanging over the pine forests of Zailiysky Alatau as specially
protected natural territories of other ranges of the Tien Shan Mountains, located in the country's



main role should be played by following the rules, both external and internal quarantine, as well
as the development and implementation of forest management, prevention measures to prevent
mass reproduction of stem pests windfall and move them to the weakened overripe and then
healthy plantings. Therefore, research of stem pests in Zailiysky continues.

POJIb U 3BHAYEHUE ECTECTBEHHOI'O BO3OBHOBJIEHUS B
POPMUPOBAHUU COCHOBBIX IPEBOCTOEB HA BBIPYBKAX BYPATHUU
Myps3akmartoB P.T. OnyunHn A.A.
Hucturyt geca um. B.H. CykaueBa CO PAH, r. KpacHosipck,
takcator_m@mail.ru, onuchin@ksc.krasn.ru

Jleca ABIAIOTCS BaXKHEUIIMM KOMIIOHEHTOM OalKadbCKOM OJKOCHCTEMBI, BBIIOIHSSL
BOJOOXPAHHYIO0, BOJOPErYJIUPYIOIIYI0, MOYBO-IOJIE3AIUTHYIO, CHIPEBYIO, PEKPEALMOHHYI0 U
npyrue pyukiuu. Hanbosee mmpoko mpeacTaBlIeHbl B pETHOHE Jieca U3 JINCTBEHHUIIbI, COCHBI U
KeJpa.

Jleca Bypsituu o cBoemy reorpaduueckoMy pacroioKeHHe, TOPHOMY XapakTepy penbeda
UTPAIOT OTPOMHYIO POJIb €CTECTBEHHOTO Oapbepa, MperpakJaroliero myTh BETpaM, U SIBISIFOTCS
HMCTOYHHKOM IMHTAHHUS MHOTHX PEK BOJOOXpaHOH 30HBI OacceitHa 03. baiikan. Ha tepputopuu
Bypsitun BeIIEAAIOT 3 JIeCOpaCTUTENbHBIE 30HBI: TOPHO-TAEKHYIO, JIECOCTENHYIO U cTenHylo. [1o
TOPHBIM XpeOTaM Taiira MpOCTUpAaEeTCs M0 IOKHBIX TpaHull pecrnyOonuku. CTenb U JIECOCTEIb
3aXOJAT JaJeKO Ha CeBEp MO MEXTOPHBIM IMOHIKEHHUSM B BUIE Y3KHUX JIGHT M HEOOJIBIINX
M30JIMPOBAHHBIX YYACTKOB.

Bce neca, Bxoasmue B 6acceiiH 03. baiikam OTHECEHBI K 3alllUTHBIM JIECaM M COCTaBIIST
125755,0 TeIC. Ta [1].

PaGora mpoBommnace B baprysunckom, KynyHckom, XanparaiickoM u XOpPHHCKOM
necHu4ecTBax. PalioH WccneqoBaHUN HEOTHOPOACH IO MOYBEHHBIM YCJIOBHSM U KOJIHYECTBY
BBIMAIAIONIUX OCATKOB, 0COOCHHO B BHICOKOTOPHBIX YacTsIX. BHICOKOTOpHBIE YYaCTKH MOTYYarOT
OOJIBIIIE 0CAJIKOB, YEM MPHUJIETAIONINE K ITUPOKUM JOJUHAM U CTEIHBIM MTpocTpaHcTBaM. B cBs3u
C 3TUM B aHAJOTUYHBIX THUMAaX Jieca JIECOBOCCTAHOBUTENbHBIE MPOLIECCHl UAYT HECKOJIBKO
Pa3JIMYHO.

Haubonee pacnpocTpaHeHHbIE MOYBBI MOJI COCHOBBHIMH U JINCTBEHHUYHBIMU THIIAMH Jieca
ormmucan ['"M. Opnosckuii (1958, 1962). O Ha3BaJl UX TOPHOJECHBIMHU B PA3TMYHON CTEIIEHU
OTOA30JICHHBIMHU, TEPETHONHO-KapOOHATHBIMU HACHIIICHHBIMU U BBIIIEIIOYEHHBIMH, JIEPHOBO-
MOA30JIUCTHIMU, JCPHOBO-JIECHBIMU U Ap.[2]

[Tox cyxumMu cocHsKaMHu Ha IecyaHbIX OTJIOXeHusx OacceitHa Cenmenru K. A. Ydmunena
(1955) BBIIENSIET TIECHAHO-IEPHOBBIC CIIA000TIO30JICHHBIC U HEOTO30JICHHBIE OOPOBBIE MECKH.
Ha Gonwioe pacmpoctpaneHre 60poBBIX MeckoB B baprysuHckoi koTiaoBHHE yKasbiBaeT H.A.
Hormna (1955) Ha KOHTakTax CO CTEMbIO TMOJ COCHSKAaMH BBIJICTSIOT JICPHOBO-JICCHBIC H
JIEpHOBO-KapOOHATHBIE MOYBHL.[3. 4]

CocHOBBIE  Jleca  XapaKTEPHU3YIOTCA  TPYMIOBO-PA3HOBO3PACTHOCTHIO W HHU3KOU
MpOU3BOAUTENbHOCThIO.  Hanbonee  BBICOKYIO  MPOU3BOJUTEIBLHOCTH  HMMEIOT  COCHSIKU
POIOACHAPOHOBO-OPYCHIUYHBIE U POJIOICHIPOHOBO-Pa3HOTPABHO-OPYCHUYHEIE.

Crienple COCHOBBIE W COCHOBO-JIMCTBEHHUYHBIE Jieca BbIpyOneHbl B 50-60 rr. mpomuioro
CTOJICTHSI, METOJIOM CIUIONTHOW PYOKH, C OCTaBJIEHHEM CEMEHHUKOB. BwIpyOku, ecnw oHHM HE
MPOWJICHBI IMaJlOM, YCIEIIHO BO30OHOBIEHBI COCHOW 0€3 CMEHBI TOpOJ, 3a HEKOTOPHIM
uckiroyeHrneM. Ha BeipyOkax ¢ TsHKenoi MOYBOM 4aCTUYHO MM OYEHb PEKO BO3OOHOBIICHBI CO
CMEHON CcOoCHbl Ha Oepe3y M OCHUHY. BpIpyOKH ceBepHONl M BOCTOYHOW SKCIO3UIMU
BO300HOBJICHBI JIy4lllee, TaK KaK OHU HAaXOJSATCS B MECTaX JIy4IIero yBJIaKHEHUS MTOYBBI.

B necocrenu pacnpocrpanenbl cocHsku III-IV kmaccoB OoHHTETa ¢ XOpOIIO Pa3BUTHIM
SApyCOM, B ITOJJIECKE B OCHOBHOM POJIOACH/IPOH, OJIbXa, crupesi, UNnoBHUK. [1o pacnaakam u no
JIOJIMHAM PEK BCTPEUaroTCs JIMCTBEHHUIIA, TNXTa, Oepesa.



BenenctBue xeCcTKUX MPUPOJHO-KIMMATHYECKUX YCJIOBHM Jieca MPOU3PACTAIOT OYEHb
MEJIEHHO U UMEIOT HEeBBICOKUN MpUPOCT ApeBecuHbl. HabmiomaeTcst BbICOKash BO3rOpaeMoOCTh
CBETJIOXBOWHBIX JIECOB.
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Forests are an essential component of the ecosystem of Baikal, performing water
protection, water regulation, soil and shelterbelts, raw material, recreation and other functions.
The most widely represented in the region forest of larch, pine and cedar.

The forests of Buryatia for its geographical location, mountainous relief play a huge role of
natural barrier, blocks the path of the winds, and are the source supply of many rivers of water
protection zone Basin Lake Baikal. In the territory of Buryatia allocate 3 silvicultural zones:
mountain taiga, forest-steppe and steppe. Taiga stretches to the southern borders of the country
on ridges. Steppe and forest-steppe go far on the north on the intermountain decrease in the form
of narrow strips and small isolated sites.

All forests included in the basin of Lake Baikal attributed to protective forests and are
made 125,755.0 thousand hectares. [1].

The work was done in the Barguzin, Kudunsk, Handagaysk and Horinsk forestries. The
study area 1s heterogeneous on the soil conditions and the amount of precipitation, especially in
the high mountainous parts. The high mountainous sites get more precipitation than the adjacent
to the wide valleys and steppe areas. In this connection, in similar types of forest reforestation
processes are somewhat different.

The most common soil under pine and larch forest types described G.M. Orlovsky (1958,
1962). He called them mountain forest, to varying degrees podzolized, humus-carbonate,
saturated and leached, sod-podzolic sod-forest and others. [2]

Under dry weeds on sandy sediments of the Selenga Basin Ufmitseva K.A. (1955)
highlights the sand-sod weakly podzolized and nonpodzolized bor sands. At the widespread bor
sands Barguzin basin N.A. Nogina (1955) indicates on the contacts with the steppe under the
pine forests distinguish sod-forest and sod-carbonate soils. [3. 4]

Pine forests are characterized by a group of different ages, and low productivity. Most high
productivity are rhododendron-cowberry and rhododendron-forb-cowberry pineries. Mature pine
and pine-larch forests cut in the 50-60 years of the last century, by clearcut, leaving the testes.
Felling, if they are not passed palom, successfully restored pine without changing breeds, with
some exceptions. In the fellings with heavy soil partially or rarely resumed with the change of
pine trees on birch and aspen. Fellings of northern and eastern exposure renewed the best, as
they are in the places, where soil moisture is better.



In the forest-steppe are common pine III-IV site class with well-developed tier, in the
undergrowth mainly - rhododendron, alder, spirea, canker-rose. By glen and the river valleys
there are larch, fir, birch.

As a result of the hard natural climatic conditions, forest grows very slowly and has a low
growth of wood. There is a high flammability of light coniferous forests.
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Jleca cocTOST U3 IPEBOCTOEB, KOTOPHIE MOTYT CYIIECTBOBATh B PA3JIMUHBIX CTPYKTYpax
- pa3mepsbl, BUbl, TOPU30HTAIILHOE U BEPTHUKAJIbHOE PACCTOSHUE MEXIY JEPEBBSIMU U JAPYrou
pactutenpHOCThI0. B 00med kinaccupukamuu CTPYKTYp €CThb CTPYKTYpbl "OTKpHIThIE",
"mnotHeie", "momiecok" "crmoxkHble", u "caBanHa". Kaxaas CTpyKTypa MOXET IpPEIOCTaBHUTh
HEKOTOpBIE 3HAUYEHHUs, HO He Bce. HampuMep, OTKpbITast CTPyKTypa MO3BOJISET HOBBIM JIEPEBBAM
YKOPEHUThCS, 00ecreunBaeT cpeay OOUTaHusl JJii HEKOTOPBIX BUJAOB, YBEIUYMBAET CKBO3HOM
IIOTOK BOJbI K BOJIOHOCHBIM F'OPU30HTaM U Py4bsiM, 1 UIMEET HU3KYIO MI0’KapOONacHOCThb. TeM He
MeHee, 3Ta CTPYKTypa He 00ecreurnBaeT BBICOKOTO MOIJIOMICHUS YIJIepoia, Ipyrue BUIbl CPEab
oOutanusa win apeBecuHy. CiokHas CTpyKTypa oOecrednBaeT cpeay OOUTaHMs Ui MHOTHX
BUJIOB, HE HAlJICHHBIX B OTKPBITBIX CTPYKTypax, MEHEE CKBO3HOW MOTOK BOJbI, 00Jiee BBICOKYIO
M0’KapOONAacCHOCTb, U OOJIBIIOE KOJTMYECTBO IPEBECUHBI.

JlpeBocTOl MEHSIETCSI OT OJHOM CTPYKTYpsl K JApyrod ¢ pOCTOM JepeBa H
HapymieHusMH. Tak Kaxnaas CTpyKTypa 0OecleyMBaeT TOJIbKO HECKOJIbKO 3HAUEHUM, s
oOecrieyeHHsT BCEX 3HAUEHUH HEOOXOAMMBI BCE CTPYKTYpPBI; IO3TOMY, >KEJIATENBHO, UYTOOBI
HEKOTOphIE JPEBOCTOU B mpejaenax jgaHamadTa ObUM B KaXIO0H CTPYKType BO BCE BPEMEHA.
YacTo necHoil mangmadT COASPKHUT TUCOATAHC CTPYKTYP - CIUIIKOM MHOTO OJHHUX U CIHMIIKOM
MaJjio IPYrux — 3TO MPOUCXOIUT U3-3a CBOEH €CTECTBEHHOM MJIN YEJIOBEYECKOW UCTOPHH.

JlesTenpHOCTD YENIOBEKa, a TaKXKe KIMMAaTHUYECKHE U3MEHEHUs U Apyrue NpUpPOJHBIE
SIBIICHUSI BBI3BAJIM JMcOalaHC B paclpeiesieHuH CTPYKTYpP JIPEBOCTOS BO MHOTMX MECTaxX MHUpa,
KOTOpbIE OTPaXEHbl B 3HAUEHHUSIX MPEJOCTABISEMBIX JaHAMAPTOM B TEUEHHE MHOTHUX
JecATUIIETUH nocie 3toro. Hanpumep:

e JIpoTuBOmoOXapHasi OXpaHa, IOCAJKA JEPEBbEB, M JAPYTrUE€ YCHUIHUS IO COXPAHEHUIO
IIPUBEJIM K IEPENOIHEHHBIM JIECaM, HEXBAaTKE OTKPBITBIX CTPYKTYp M CaBaHH M HX
3HAYEHUH, K MHTEHCUBHBIM I0XapaM B IEPENOJIHEHHBIX JiecaX, a TAK)K€ HEXEJIaHWIO
JrOIeN COINIaCUThCs Ha BBIPYOKY JEpEBbEB JJIS CO3JaHMs OTKPBITHIX JIECOB M CaBaHH,
NOTOMY YTO WM OBUIM BHYIICHBI NPUHIMIBI 3TUKA U OXPaHbl OKPYXKAIOMIEH Cpeabl
«COXPaHUTb JIEPEBBSIN.



L AHBTepHaTI/IBHBIG HUCTOYHUKU SHCPIruu BMCCTO APCBCCHOTO TOIJIMBA IMPUBCIU K TOMY,
YTO JIFOJIM CTAld MEHbIE PYOUTh W cOOMpaTh JpoBa — 3TO BEAET K OOJbIIeMY
NEPCHOJIHCHHUIO JICCOB, YMCHBIICHHUIO OTKPBITBIX JICCOB W CaBaHH, U OoJIpIIEH
MI0YKapOOMACHOCTH.

e Jltomu OCTaBISIOT CENbCKUN 00pa3 JKU3HU M IMEPee3KAIT B TOPOJa, YTO MPUBOIHUT K
MIEPETIOTHCHHUIO TOPOJIOB U JIECOB, KOTOPHIE PACTYT MEPETIOTHEHHBIMH, TOTOMY YTO HUKTO
He coOMpaeT ApoBa U HE PYyOUT JAEPEBbSI.

JIronu Taxke MOTYT IOMO4Yb OOECHEeYHUTh JeC OOJNBIIMHCTBOM 3HAUCHHH C IOMOIUIbIO
JIECOXO3SIMCTBEHHBIX Ollepaluii B JONOJIHEHUU K €CTECTBEHHBIE IIPOLIECCaM, TEM CaMBIM
o0ecrnieunTh Bce CTPYKTypbl JaHmmadra. Omepanuii yacto u30€raroT, HUMUTUPYIOT, WIH
BOCCTAHABIIMBAIOT OT MPUPOJHBIX KAaTAKIU3MOB, WIM IIOMOTalOT PEreHEPUPOBATH JPEBOCTOSM
UCKYCCTBEHHO. CeJbCKUX JKUTEIEH MOKHO HAHATh WJIM K€ MPHUBJIEYb K YIPABICHUIO JIECaMH,
4TOOBl NOJJEPKUBATh pa3HooOpa3ue CTPYKTYp, B Ipolecce MOJyYeHUs APOB M JIPYrux
HeHHocTed. Pa3HooOpaszue CTpyKTyp obecrnedyuT IojlyueHHe MHOTuxX 3HadeHuil. Cenbckue
JKUTEJIX MOTYT OBbITh CHAOXEHbl MEJIKOMAcCIITAOHBIMM TEXHOJOTHSIMH, B TOM 4YHUCIIE
($OTO3IEKTPUUECKUMU MAHENIAMH Ul POU3BOJCTBA SHEPTUU, TAKUM 00pa30M, OHH HE JOJKHBI
OyAyT CXKWTraTb CTOJIbKO JpPEBECUHBbI, MOPTATUBHBIMU  JIECOMMJIKAMH, YTOOBI OHU MOIJIU
npeoOpa3oBaTh AepeBbs, TpeOyIOIUe PYOKH JIECHBIX MPOIYKTOB C J0OABIEHHON CTOUMOCTBIO, U
JPYTMMH T€XHOJOrusIMU. KoMIbIOTEpHbIE MHCTPYMEHTHI MOTYT IIOMOYb KOHTPOJIUPOBATh IUIaH
yIIpaBJIEHUS JIECOM /ISl pa3HO00pa3usi CTPYKTYp U APYTUX LIEHHOCTEH.

VYnpasieHue pazHoOOpa3HeM JIECHBIX CTPYKTYp U BHJIOBBIM COCTAaBOM TaKXKe MOXKET
OBITH IOJIE3HBIM IIPU W3MEHEHMH KIMMaTa. BOJBIIMHCTBO JepeBhEB U IPYroil pacTUTENbHOCTH
YTBEPKIAETCS HA OTKPBITBIX CTPYKTypax  WIM CaBaHHAx, BCKOPE TMOCIE HAPYIICHHUS.
CrnenoBarenbHO, HaMYUE 3THX CTPYKTYP MOXKET CIIOCOOCTBOBATH IEPECETICHUI0 BHJIOB C
M3MEHEHHEeM Kiaumara. KnumaTtuueckue M3MEHEHUs SBISIIOTCS MHTEPECHO 3HAUYUTEIbHBIMU B
TOpHBIX Jecax. Bo BpeMs M3MeHEHUs KIMMaTa, paCTEHHIO HYXHO OyAeT JBUIaThCsl TOJBKO 95
METPOB B BBICOTY, UTOOBI IOCTHYb IKBUBAJIEHTA, YTOOBI JOCTUYb €0 MyTeM Murpauuu - 50 km
10 HAIPaBJICHHIO K IOJIIOCY 10 LIMPOTE; U T€ YKE PACCTOSHUS B 0OpaTHOM HalpaBlIEHUH BEPHBI,
korga kiauMar oxjaxmaer (buoxknmmmarwdeckuii 3akoH XomkwHca). Yem OoOJbIe JIETKOCTH
MYTEIIECTBHs, TEM KOPOUYE PACCTOSIHHE BBEPX IO CKIOHY, 3TO OOBSCHSET, IOYEMY TaK MHOIO
BUJIOB HAXOJIUTCS B TOpax.

Ilocne TOrO, Kak JEpeBO YKOPEHWJIOCh, OHO CIIOCOOHO BBIAEP)KAaTh YMEPEHHOE
KOJIMYECTBO M3MeHeHui kiumara. CliejoBaTeIbHO, TOpPHBIE Jieca, KOTOpPbIE MEPEekHIN
OJIMHAKOBO M W3MEHEHHUS KJIMMAaTa M HE3HAUUTENIbHBIE HApYLIECHWs MOTYT COJAEp>KaTb BUJBIL,
KOTOpBIE, KaK IPAaBUJIO, HE BCTPEYAOTCA BMecTe. Buabl pa3HbIX BO3PACTOB, aJalTUPOBAHHBIE K
pereHepalMi B Pa3jIMYHBIX KIUMATHYECKUX YCIOBHUSX, BOCCTaHABIMBAJIUCH BO BpeMs
MPOILIEIINX HAPYIICHUH, KOrJja U3MEHEHHBIM KJIMMAT noaxoaun s Hux. C Apyroi CTOpOHBHI,
U3MEHEHHE KJIMMaTa MOXET BbI3BaTh BHE3alHOE T'HOenbHOE BIUsHME Ha Jiec. Hampuwmep,
NoTeIuieHne knumara B Kanaze nepecTynuio nopor, 4To MO3BOJIMIIO KOPOEy Mepe3uMOBaTh B
KaHa/ICKHX JIecaX, BMECTO TOT0, YTOOBI MEIJICHHO MHUIPHUPOBATH C IOra. DTOT MOPOT BBI3BAI
JOCTHKEHHUE MOIMYIISIMY )KYKOB BBICOKMX UG B KaHAJCKUX JiecaXx B Hayalye JieTa, COXpaHeHHE
3TUX UQP PE3KO YBEIUYMIO YOMICTBA UMHU JIEPEBBEB, @ TAKXKE BO3POCIH JIECHBIE MOXKAPHI U
KOJIMYECTBO OTKPBITHIX COOPYKEHHIA.

LANDSCAPE MANAGEMENT IN MOUNTAINOUS AREAS: GLOBAL
COMMONALITIES, ISSUES, AND OPPORTUNITIES
Oliver C.D.
Yale University, School of Forestry and Environmental Studies, New Haven, CT, U.S.A.
chad.oliver@yale.edu



Forests consist of stands that can exist in a variety of structures—sizes, species, and
horizontal and vertical spacing of trees and other vegetation. A common classification of
structures is the “open,” “dense,” “understory,” “complex,” and ‘“savanna” structures. Each
structure can provide some values but not others. For example, the open structure allows new
trees to become established, provides habitat for certain species, increases water through-flow to
aquifers and streams, and has low fire danger. However, it does not provide high carbon
sequestration, other species habitats, or timber. The complex structure provides habitats for many
species not found in open structures, less through-flow of water, higher fire danger, and large
amounts of timber.

A stand changes from one structure to another with tree growth and disturbances. Since
each structure only provides some values, all structures are necessary to provide all values;
therefore, it is desirable that some stands within a landscape be in each structure at all times.
Often a forest landscape contains an imbalance of structures—too much of some and too little of
others—because of its natural or human history.

Human activities as well as climate changes and other natural phenomena have caused
imbalances in the distributions stand structures in many places in the world that are reflected in
the values provided by a landscape for many decades afterwards. For examples:

e Fire prevention, tree planting, and other conservation efforts have led to crowded forests,
shortages of the open and savanna structures and their values, violent fires in the crowded
forests, and a reluctance of people to agree to cutting trees to create the open and savanna
forests because they have been instilled with a “save the trees” conservation ethic.

e Alternative energy sources in place of fuel wood have led fewer people to cut and collect
firewood, leading to more crowded forests, fewer open and savanna structures, and greater
fire danger.

e People leaving rural lifestyles and moving to cities have led to crowded cities and forests that
grow crowded because no one collects fuelwood or otherwise cuts trees.

People can also help ensure a forest provides the most values by using silvicultural
operations to supplement natural processes and thus ensure all structures are provided across the
landscape. The operations often avoid, mimic, or recover from natural disturbances or help
regenerate stands artificially. Rural people could be employed or otherwise rewarded to manage
the forest to maintain a diversity of structures, in the process obtaining some wood and other
values. The diversity of structures will ensure many values are provided. The rural people can be
aided by small-scale technologies including photovoltaic panels for energy so they won’t need to
burn as much wood, portable sawmills so they can convert the trees needing felling into wood
products with value added, and other technologies. Computerized tools can help make and
monitor a plan for managing the forest for the diversity of structures and other values.

Managing a diversity of forest structures and species compositions can also be beneficial
during climate change. Most trees and other vegetation become established in the open or
savanna structures, soon after a disturbance. Consequently, presence of these structures can assist
species’ ability to migrate with the changing climate. Climate changes are interestingly
significant in mountain forests. During climate change, a plant would need to move only 95
meters in elevation to reach the equivalent climate that it would reach by migrating 50 km
poleward in latitude; and the same distances in reverse directions are true when the climate cools
(Hopkins’ Bioclimatic Law). The greater ease of traveling the short distance upslope may
explain why so many species are found in mountains.

Once a tree is established, it is able to endure a moderate amount of climate change.
Consequently, mountain forests that have endured both climate changes and minor disturbances
can contain species that usually are not found together. The species are of different ages and
adapted to regenerate in different climates and regenerated during past disturbances when the
changing climate was suitable for them. On the other hand, a climate change can trigger a
sudden, disastrous impact on a forest. For example, climate warming in Canada crossed a
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threshold that enabled the bark beetle to overwinter in Canadian forests instead of slowly
migrating from the south. This threshold caused the beetle populations to reach high numbers in
the Canadian forests early in the summers, maintain these numbers, and dramatically increase
their killing of trees, increase the forest fires in the fuel, and increase the amount of open
structures.
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Jerpananus 3emMenb SBISETCS YIPO30i ISl TII00ABHOM YCTOMYUBOCTH, MPUMEPHO 25%
IUIOMIA/IA 3€MHOM CYIIN yXKe erpagupoBai. JPpo3us MOYBBI, MOTEPs] MPOIYKTUBHOCTH, yTpaTa
O0uopa3zHo0Opa3usi, HeXBaTKa BOJbI, U 3arpsA3HEHHUE IOYUBbI SBJISIIOTCS TEKYLIMMH MPOLIECCAMHU.
MesxyHapoIHOE COOOIIECTBO OTPearupoBajo Ha YXYALIEHHUE COCTOSHUS OKPYXKAlollel cpeibl
HECKOJIbKUMH TOJUTHYECKUMU HMHHUIIMATHBAMH, TAaKMMM KakK, HallpuUMep, HWHUIMATHBa B
Yanrsone, xouBeHnus Opranuzanuu OObeanHeHHbIX Hanwmii mo GoprOe ¢ OmyCThIHWBaHHUEM
(KBO), pa3pabotannas Ha koHpepenuu OOH no ycroitunBomy passututo Puo + 20 B 2012
roJly, KOTopasl HampaBJlieHa Ha CHIbKeHHe Aerpananuu 3emenb mupa (LDN) k 2030. Llenpro LDN
ABJIIETCS  COXPAaHWUTh WJIM  YIYULUIUTh COCTOSIHUE 3€MEJbHBIX PECypCcoB,  BKJIIOYAs
BOCCTAHOBJICHHE MPUPOIHBIX M TMOJIY-IPUPOAHBIX 3KocucteM. TouHo Tak xe, B 2010 romy
CTpaTerMYecKuil IUIaH KOHBEHIMHM O OWOJIOTUYECKOM pa3HOOOpa3sHMH YCTAaHOBWI LEJb
MOJIOKUTETIBHOTO BO3JecTBUS Ha OuopazHooOpasue. llenmeBas 3amaua 15 chenuanbHO
MIPU3BIBAET CTPAHbI BOCCTAHOBUTH, KAk MUHUMYM 15% nerpanupoBanubix 3emenb k 2020 roay.

[loBpllIEHHBIE OMAaceHHs IO TOBOAY BO3JACHCTBMII M3MEHEHMs KJIMMara Ha
HKOCUCTEMHBIE YCIYT'H, Takue Kak CHU)XEHHas HpPOJAYKTHBHOCTh, MOTeps OmopazHooOpaszus
MOJYEPKUBAIOT BaXXHOCTh JIECHOTO TIOKPOBA 3E€MJIM, KaK IOIVIOTUTENS YIJIEpoAa M Cpemsbl
obutanus 1y 6ropazHoodpasus. [106anbpHBIN JIECHOH MOKPOB 3€MJIM B UCTOPUUYECKHE BpEMEHA
ObUI CHIDKEH IpuMepHO Ha 50% ¢ COMmyTCTBYIOIIMMHU YPOBHSMHU NOTEPHU yriepoja 1 BeIOpocaMu
B armocdepy. Ilorepst jiecHOro mokpoBa UMEET pa3HOOOpa3HOE BO3ACHCTBHE HA KIIKMMAT;
BBIOPOCHI yrjepoJia OT M3MEHEHHUs 3eMJICTOJIb30BAaHUS IMOXOXKM Ha BBIOPOCHI OT CHKUTAHUS
MCKOIIaeMOro TOIUIMBA U JPYrux Kiaumaruueckux 3¢ dextoB. BeipyOka u nerpajanus jecoB
HEraTHUBHO BJIMAET Ha OMopasHooOpasue. MI3MeHeHus B 3eMJIETOIb30BaHUH CTOST 0KoJI0 4.3-20.2
TPWIJIMOHOB JIOJIJIAPOB B T'OJl C TOYKH 3PEHUS MOTEPH SKOCUCTEMHBIX ychyr. CBsi3b MeEXIy
JecaMd M MPOJOBOJILCTBEHHOM OE30MaCHOCTBIO SBISETCS OCOOEHHO BaKHOM B CEIIBCKUX
paiioHax.

I'moGaspHas BeIMYMHA JErpajiipOBAaHHBIX JIECOB M BBIPYOJEHHBIX IUIOLIANEH Tydine
BCEro MOJIXOIUT K BoccTaHOBIeHUIO JnaHamadToB. B Hacrosimee Bpemsi MOTpeGHOCTH B
BOCCTAaHOBJICHUH JIECOB B JIBa MUWJITHApAa ra; OOJBIIMHCTBO BO3MOXXHOCTEH BOCCTAHOBJICHHS B
TPONIMYECKUX M YMEPEHHBIX 30HAaX, TJe BO3JCHCTBUE UeloBeKa yMepeHHoe. bricTpo
MeHsAoLascss TIinolanbHas cpeja BHOCUT HEONPEIENIEHHOCTh, YTO CTaBUT II0JI COMHEHHE
MOJIE3HOCTh KPUTEPUEB YCIEeXa, OCHOBAaHHBIX HA HACTOAIIUX MJIM MPOLUIBIX YCIOBUSAX
HKOCHUCTEM. 3HAYUTEIbHAs HEONPEIeNCHHOCTh BOZHUKAET U3-3a OyIyLIero KiuMaTra U BpeMEHH
CYUIECTBEHHBIX OTKJIOHEHUH OT TEKYIIUX YCIOBUH; OTBETCTBEHHOCTb COLIMAIBHBIX CHCTEM, YTO
YIPaBIAIOT TT00ATBHBIMA U3MEHEHUSIMHU; M OTKIMKHA IKOCHUCTEM K MU3MEHEHHSM CBSI3aHHBIC C
COLIMAJIbHO-9KOJIOTUYECKUMHU ~ cUCcTeMaMH. Tpu JAEWCTBYIOIIMX IMOAXO0Ja K CHHXKEHHUIO
YSI3BUMOCTH U TOBBIIIEHUIO aalTAllMOHHOTO NOTEHIMana (Bo3pacrarolias, npeaynpexaaromas
WK TpaHc(hopMallMOHHOW ajanTanuu) OTIWYAIOTCs CBOEH Oynyieil opueHTanue, HO UMEIOT
CXO0XKME€ eI B MOJb3y I€HOTHUIIOB, aJalTUPOBAHHBIX K OyIyIIUM YCIOBUSM; COINPOTHBIICHHE



MATOTEHOB;, YIPAaBICHUE TPABOSAHBIMU JKUBOTHBIMH JJIsi  OOECHEYEHUs HOPMaTbHOU
pereHepanuy; MOOUIPEeHHE BUIOB M CTPYKTYPHOTO pa3HOOOpaszus Ha ypOBHE APEBOCTOS, Ha
YpOBHE JIaHAMA(TOB, WIK TOTO U JPYroro; obecrnedyeHue CBsI3M U yMEHbIIEHUs (hparMeHTaIun.
WuTerpanus monbITOK BOCCTAHOBIEHUS JIaHAIMIA(TOB, CMSATYEHUE M aJanTaius K U3MEHEHUIO
KJIMMAaTa, MOTYT CHHEPTUYECKH YBEIIMYUTh CIIOCOOHOCTD K aJarTaIiH.

Lenb cMmsiryenus HampaBieHa HAa IPUYMHBI U3MEHEHHSI KIIMMaTa, BEIOPOCHI MapHUKOBBIX
ra3oB (I1I') u ux HakomieHnus B arMocdepe. COBMENICHHE HCKOTAeMOr0 TOTUTMBA MHTEHCUBHBIX
MPOJAYKTOB C JPEBECHOM NpPOAYKLHEH SBIsSeTCs OAHOM u3 (OpM COBMEIIEHHUS, HANpPUMED,
JPEBECHHBI ISl CTAJIM, ATIOMUHUS Wik OeToHa B cTpouTenscTBe. Kpome Toro, camu u3nenus us
JepeBa 00ECHeurBalOT AOJITOCPOYHOE XpaHEHHUe yriepoaa. BmemiarenbcTBa MO CMSTYEHUIO
MOCTENCTBUM MO0 YMEHBIIMT HMCTOYHUKH, WM TOBBICUT Ka4yeCTBO TIOTJIOTUTENCH JUIs
MapHUKOBBIX ra3oB. llornomienue yriepona BKIIOYAeT B ceOsl MOBBIIICHUE JIECHOW IUIOMIAIN
WIA KOJWYECTBA 3alacoB yIiiepoJa Ha €AMHHUIYy IUIOMIAIH. MeponpusaTus BKIIOYAIOT B cels
obnecenue (mpeoOpa3oBaHME HENECHBIX IUIONIA/EeH B Jiec), BOCCTAHOBJICHHE JIECHBIX MAacCCHUBOB
(MCKYCCTBEHHO PEreHEPUPYIONINX JIECOB MOCJE PYOOK), U PEKOHCTPYKIIMIO, HANIPABICHHYIO Ha
MOBBILIEHHE MPOU3BOIUTENBHOCTH M Pa3HOO0pa3Hsl erpaAupOBaHHBIX JIECOB.

AnanTuBHBIE CTpaTerud s OOphOBI C M3MEHEHHWEM KJIMMara, MOTYT OBITh
BO3pACTAOIIMMHY,  YIOPEXKIAOIUMH, HIX  TpaHchopMmanuoHHBIMHU.  JlomonHUTENTHHBIE
IPUCIIOCOOIEHHUsI 4acTO XapakTepu3yloTcs Kak Moaxoabl "0e3 coxaleHus", Korjaa
MPEUMYIIECTBA PEaTU3yIOTCs TMPU COBPEMEHHBIX KIMMATHYECKUX YCIOBHUSX, a TakKkKe
NpeOCTaBIIEHNEe  ajanTaud K OyaymuMm — ycloBHsiIM. 1O  €CTh, JOIOJHHUTEIbHbIC
MPUCTIOCOOJICHHS], COCTOSIIIIME W3 PACHIUPEHHUI CYIIECTBYIOIIEH MPAKTUKH, YYpPEXKICHHBIE B
OTBET Ha U3MEHEHHUS KIIMMaTa M SKCTPEMAIIbHBIC SIBJICHUS, MOTYT TaK)Ke YMEHBIIUTH YSI3BUMOCTh
WK 130eXaTh OTEPh B COBPEMEHHBIX yCIOBUAX. IIpOEKTHI, KOTOpbIE MBITAIOTCS BOCCTAHOBUTH
jJeca, B KaKOW-TO Mepe HCTOPUYECKH TIPAaBWIBHBIE WM B IPEINOjaracMoM JHara3oHe
€CTECTBEHHOH HM3MEHUMBOCTH SBISIOTCS BO3PACTAIOIIMMH TOJXOJaMH M, Kak IpaBHJIO,
pearupyroT Ha M3MEHEHUS KIMMaTa. YTPEeXIaIoye MOAXO0IbI MOTYT HCIIOJIb30BaTh MHOTHE W3
TeX e METOJIOB, YTO U BO3PACTAIOIME, HO C MPHULIEIOM Ha aJanTaluio K OyaylieMy KinMmara,
TEM CaMbIM JOMYyCKast YKOJIOTHIECKYIO HOBU3HY.

TpanchopmaninoHHbIe TOAXOABI UIYT Aajbllle, IPUHUMAS aKTHUBHBIN MMOAXO0/, KOTOPBII
CTpPEMHTCSl TIPEIBHICTh W pearupoBaTh Ha W3MEHHUBIIHECS YCIOBHS. BoccraHoBneHwue,
COCPEZIOTOYCHHOE Ha aJalTHPYIOUMXCS JiecaX Moja OyAyIIMMHU KIMMAaTHUYECKUMH YCIOBHSIMH,
MOYXKET WCIIOJIH30BATh VIIPEKAAFOIINE WA TpaHC(hOpPMAaIOHHEIE CTpaTETHH.
TpanchopmanoHHBIE aJanTalid ATO TIOMBITKM AaKTUBHO pEarupoBaTh WM MPEABHIETH
M3MEHEeHHs KJIMMaTa, B OOJbIIeM Macirtade wiu Oojiee MHTEHCHBHO, Y€M JIOTIOJHUTEIIbHBIC
NPUCIIOCOOICHUS, OHHM SBJISIIOTCS HOBBIMHU IO CBOGH NPUPOAE WM HOBBIMH I PETHOHA.
TpaHchopManMOHHBIE aTanTallii BO3HUKAIOT CIIOHTAHHO, KAaK BO3ZHHKAIOT HOBBIC YKOCHCTEMBI
WIA MOTYT OBITh NpEeJHAMEPEHHO 3arjaHupoBaHbl. TpaHchopMalOHHBIE MPHCIIOCOOICHHS
BKJIIOYAIOT B ce0si TIOMOIIb B MUTpAIlMM BHJOB JaJIEeKO 3a IPENeibl POIHOTO IUara3oHa,
BHE/IPEHHE HEMECTHBIX BHUJIOB, WM TEHETHYECKOM Moaudukanuum aias BOCCTAaHOBJICHHUS
KIIOYEBBIX BUJIOB. BMemarenbcTBO B DKOJOTHIO  OBUIO  TPEAJIOKEHO B KAadyecTBE
TpaHC(OPMAIIMOHHOTO  MOAXO0JAa K  BOCCTAHOBJIGHUIO  JIETPAJAMPOBAHHBIX  JKOCHCTEM.
BMmernratenbcTBO B 9KOJIOTHIO 0a3upyeTcst Ha MPU3HAHUU TOTO, YTO OyAyIiee, BEpOsTHO, Oy/IeT B
KOpHE OTJIMYaThCs OT MPOILIOro, Mo KpaiHeH Mepe, BO MHOTMX pPErHOHaX, MOTOMY YTO
CYIIECTBYET IMEPCIEeKTHBa JIsl emie Oosiee OBICTPOTO M3MEHEHHS T0J] M3MEHEHHEM KJIMMaTra U
MOSIBIICHHSI HOBBIX 9KOCHCTEM 0€3 HCTOPUYECKHUX aHAJIOTOB.
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Land degradation is a threat to global sustainability with an estimated 25% of the world’s
land area already degraded. Soil erosion, loss of productivity potential, biodiversity loss, water
shortage, and soil pollution are ongoing processes. The international community has responded
to environmental degradation with several policy initiatives, such as for example the Changwon
Initiative of the United Nations Convention to Combat Desertification (UNCCD) developed at
the United Nations Conference on Sustainable Development Rio+ 20 in 2012 that aims to
achieve land net degradation neutrality (LDN) by 2030. The objective of LDN is to maintain or
improve the condition of land resources, including restoration of natural and semi-natural
ecosystems. Similarly, the 2010 Strategic Plan of the Convention on Biological Diversity set a
goal of no net biodiversity loss, and net positive impacts on biodiversity. Aichi Target 15
specifically calls for countries to restore at least 15% of degraded lands by 2020.

Heightened global concerns over climate change impacts on ecosystem services such as
lowered productivity, lessened mitigation capacity, and loss of biodiversity underscore the
importance of forest land cover as a carbon sink and habitat for biodiversity. Global forest land
cover has been reduced by approximately 50% in historic times with concomitant levels of
carbon loss and emission into the atmosphere. Loss of forest cover has manifold impacts on
climate; carbon emissions from changing land use are similar to emissions from fossil fuel
combustion and other climate effects include changing albedo. Deforestation and forest
degradation also negatively impact biodiversity. Land use change costs an estimated $4.3-20.2
trillion/year in terms of loss of ecosystem services. The nexus between forests and food security
is particularly important in rural areas.

The global magnitude of degraded forests and deforested areas is best approached by
restoring landscapes. The current need for forest restoration is two billion ha; most opportunities
are mosaic restoration in the Tropical and Temperate Zones where human pressure is moderate.
A rapidly changing global environment introduces uncertainty, however, that questions the
usefulness of success criteria based on present or past ecosystems conditions. Considerable
uncertainty arises from future climate and the timing of significant departures from current
conditions; social system responses to drivers of global change; and ecosystem responses to
changes in coupled socio-ecological systems. Three active approaches to reducing vulnerability
and increasing adaptive capacity (incremental, anticipatory, or transformational adaptation)
differ in their future orientation but share similar objectives of favoring genotypes adapted to
future conditions; resisting pathogens; managing herbivory to ensure adequate regeneration;
encouraging species and structural diversity at the stand-level, landscape-level, or both; and
providing connectivity and reducing fragmentation. Integrating attempts to restore landscapes
and mitigate and adapt to climate change may synergistically increase adaptive capacity.

Mitigation takes aim at the causes of climate change, the emission of greenhouse gases
(GHG) and their accumulation in the atmosphere. Substituting fossil fuel intensive products with
wood products is a form of offset, for example wood for steel, aluminum or concrete in
construction. Additionally, wood products themselves provide long-term storage of carbon.
Mitigation interventions either reduce the sources of, or enhance the sinks for GHG. Carbon
sequestration involves increasing forest area or the amount of carbon stocks per unit area.
Activities include afforestation (conversion of non-forest areas to forest), reforestation
(artificially regenerating forests after logging), and restoration aimed at increasing productivity
and diversity of degraded forests.

Adaptive strategies for coping with climate change may be incremental, anticipatory, or
transformational. Incremental adaptations are often characterized as “no-regrets” approaches
where the benefits are realized under current climatic conditions, as well as providing adaptation
to future conditions. That is, incremental adaptations comprised of extensions of current
practices instituted to respond to variations in climate and extreme events could also reduce
vulnerability or avoid loss under current conditions. Projects that attempt to restore forests to



some measure of historical fidelity or within a presumed range of natural variability are
incremental approaches and generally are reactive to climate change. Anticipatory approaches
may use many of the same techniques as incremental approaches but with an eye toward
adaptation to future climate, thereby tolerating more ecological novelty.

Transformational approaches go a step further, taking a proactive approach that seeks to
anticipate and respond to changed conditions. Restoration focused on resilient forests under
future climate conditions may utilize anticipatory or transformational strategies.
Transformational adaptations are attempts to proactively respond to or anticipate climate change,
are larger in scale or more intense than incremental adaptations, or they are novel by their nature
or new to a region or resource system. Transformational adaptation arises spontaneously as novel
ecosystems emerge or it may be intentionally planned. Transformational adaptations include
assisted migration of species well beyond their native range, introduction of non-native species,
or genetic modification to restore keystone species. Intervention ecology has been proposed as a
transformational approach to restoration of degraded ecosystems. Intervention ecology is based
on acknowledging that the future likely will be radically different from the past, at least in many
regions because the prospect is for even more rapid change under altered climate and the
emergence of novel ecosystems without historic analogs.
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ABSTRACT

Success of plantation and reforestation depends on many factors, including seed and
seedling quality, site-species compatibility, and appropriate silvicultural practices. Given the
tremendous genetic variation of forest tree species, the origin of plant material is one of the most
important factors to consider. The use of seeds that are geographically adapted to specific region
can increase resistance to pest or pathogen damage and unfavorable growing conditions and can
yield higher survival or better performance of seedlings. Extensive guidelines for the transfer of
conifer seeds and seedlings exist worldwide, and were developed based on climatic data as well
as geographic and genetic information. However, there were only few researches conducted in
Mongolia regarding these variables (Milyutin et al., 1988; Bat-Erdene and Dashzeveg, 1995;
Jamiyansuren, 1989) and information on seed source control, regulation, transfer and zoning is
still lacking.

Photoperiod and temperature are among the main environmental factors controlling
growth, dormancy and frost hardiness in woody plants (Wareing, 1950a; Downs & Borthwick,
1956; Oleksyn, 1992a; Oleksyn, 1992b). Control of growth processes through environmental
cues is important for the climatic adaptation of woody plants in regions whit freezing winter
temperatures.



The results of provenance experiments with forest tree species such as Scots pine showed
significant differences in growth among populations with respect to the long-distance transfer of
plants. In general, northern populations are sensitive to transfer to the south, as evident in
reduced growth and stem volume production when compared to growth at their native latitudes
(Giertych, 1979).

Many data has been collected on genetic variation is Scots pine since the first provenance
tests which established in Russian in early 1800s (Giertych, 1991). But a few provenance trials
that have included Asian seed sources have been examined for their growth and adaptability
(Shutyaev and Giertych, 1997).

The climatic extremes of the natural range of Scots pine may play important role in

selection of genotypes or seed sources that are better adapted to environmental stresses,
especially drought and cold.
The Scots pine is one of the main tree species used in reforestation practice in Mongolia.
However, the survival rate of planted seedlings is between 30 and 60 percent, seldom reaching
50%. Main reasons for the poor result of the plantations are lack of compatibility between sites
and species, nursery systems with outdated techniques and poorly equipped, poor site
preparation, poor quality of planting stock due to poor seed and nursery techniques, no seed
orchard is available and forest plantations on grazing land often resented by herders (JICA, FMC
and MNE, 1998).

The purpose of this study was to examine the effect of photoperiod on growth and
biomass allocation in one-year-old seedlings of Scots pine (Pinus sylvetsris L.) from different
seed sources of Mongolia.

Seeds of Scots pine (Pinus sylvestris L.) were collected from the natural stands of eight
different geographical locations in Mongolia between 2002 and 2004 were used as sources of
materials. One month after sowing following of germination completed and seedlings were well
established three different photoperiod regimes were initiated (16/8h-control; 12/12h-short day;
20/4h-extended day) and seedlings were grown for 113 days (approximately similar to growing
season length at seed source origin). Following the completion of seed germination; before
initiation of photoperiod regimes and at the end of entire experiments; all thirty seedlings from
each of the seed sources (total 1260 seedlings) were subjected to measurement of growth (height,
root collar diameter, needle length and root length) parameters; proportional allocation of
biomass to root and shoot was assessed at the end of experiment. The chlorophyll a, b, and total
(a + b) were determined by collecting 0.1 g needle samples from five seedlings of each seed
sources from each photoperiod regimes. All statistical tests were computed using a statistical
software package (SAS program, SAS Institute Inc., NC, USA, 2000). The differences in growth
and biomass allocation between treatments; among and within seed sources were determined by
repeated analysis of variance. Duncan’s multiple range test (DMRT) was used for multiple
comparisons.

The overall ranking based on growth performance (height, root collar diameter, needle
length and root length), biomass allocation (root biomass, shoot biomass, needle biomass, root to
shoot ratio, root weight ratio) and chlorophyll content (total (a + b), chlorophyll a, and b) of the
studied seed sources under different photoperiod regime showed the following ranks: Source No.
6 (Bayanbulag), No. 7 (Oros davaa), No. 8 (Gunnuur), No. 4 (Bayan Uul), No. 5 (Russia), No. 3
(Binder), No. 1 (Dadal) and No. 2 (Binder mother).

Key words: photoperiodic regime, seed sources, growth, biomass allocation, Scots pine

BKJIAJl ®PAO B YCTOMYHUBOE YIIPABJIEHUE I'OPHBIMHU JIECHBIMHU
PECYPCAMM B KbIPTBI3CKOM PECITYBJHUKE
Xeprea XaiiHo,
IIpeacrasureanctBo ®AO B Kbipreizckoii Pecnydinke,
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®AO paboraer B Keipreickoit Pecmybnmuke ¢ 1997 roma, m B Hacrosimee Bpems
ocymiecTiusier pabotry B 12 crpaHax W 12 pervoHaJbHBIX TNPOEKTax B o0JacTu
MIPOIOBOJILCTBEHHOW 0€301IaCHOCTH, >KMBOTHOBOJICTBA, pBHIOOJIOBCTBA, JIECHOTO XO3SHCTBA,
OXpaHbl OKpYXKalLled Cpeapl U  CeIbCKOXO3IMCTBEHHOM mNonuTUKH. [IpmopureTHble
HampaBJIeHUusT Pa0OTHl BKIIOYAIOT B ce0s HapallMBaHWE MOTEHIMala Cpelu KIFOUEBBIX
3aMHTEPECOBAHHBIX CTOPOH IO TOATOTOBKE CTPAaTErwii, HANpaBICHHBIX Ha JOCTH)KEHHE
HyneBoro mpouenta rojojgaronmx B KbIprei3ctane, a TakkKe CO3/aHHE YCTOMYMBBIX
CEeJIbCKOXO35IIICTBEHHBIX CHCTEM C OCOOBIM aKIIEHTOM Ha CEeKTOp pbIOOJIOBCTBA U
JKUBOTHOBOJCTBA JUIS TIPOJIBMKCHUS YCTOHYMBOTO OJIArOCOCTOSHUS CEIIbCKOTO HACEICHHS,
MOBBIIIEHUS] TOTOBHOCTU K CTUXMHHBIM OencTBusM B KbIprei3craHe myTeM aJanTalud U
CMSTYEHUS MeEp B CEIbCKOXO3AWCTBEHHOM CEKTOpPE, M COKpAalleHHs] OETHOCTU B CEIbCKUX
pailoHax IyTeM MOAAEP>KKHU Pa3BUTH TOTEHIMAIA MAJIBIX U CPEIHUX MIPENIPUITHH.

3Hasl, 4TO KBIPIbI3CKUE JIeCa CTAIKUBAIOTCA C CEPhE3HBIMM ITpOoOJIeMaMu Jierpajaliu u3-
3a YpE3MEPHOT0 UCIIOJIB30BaHNUs IPEBECUHBI B KAUE€CTBE TOIUIMBA U KMJIMIIIHOIO CTPOUTENBCTBA,
HEKOHTPOJIMPYEMBIM BBIIIACOM CKOTa M YpPE3MEpPHBIM AHTPOIOT€HHBIM BO3AEHCTBHEM, NpHU
nogaepxxke PAO peanusyercs MOTHOMACIITAOHBIA MPOEKT IO YCTOMYMBOMY YIPABICHHUIO
TOPHBIMU JIECHBIMH U 3€MEJIbHBIMH PECYPCaMU B YCJIIOBUSAX U3MEHEHUS KIMMATa.

OcHOBHBIE  HallMOHAJbHBIE MAapTHEPBI: ['OCyIapCTBEHHOE  areHTCTBO  OXPaHBI
OKpy>Karolen cpeabl U iecHoro xo3siictBa npu [IKP u MuHucTepcTBO CEIbCKOro X03sIMCTBa U
menuopanuu KP. Ilpoext dunancupyercs I'moGanbHbiM Oxonoruyeckum DoHIOM, OrOKET
5.454.545 nponnapo CIIA; co-puHaHCHpOBaHHE OT HAIMOHAIBHBIX M MEXKIYHAPOIHBIX
naptHepoB, O xer 19.000.150 Homnapos CIIA. Peanuzanus mpoekTa Hayanach B CEHTAOpe
2014 rona u 6yner 3aBepiueHa B aBrycte 2018 rona.

Crpaterueil mpoekTa SBJISETCS YINPaBICHHUE JIECHBIMU U 3E€MEIbHBIMU PECYpPCAMH,
yIydlllEeHHEe CYIIECTBYIOIIEH TMOJUTHUKH, HWHCTUTYLIMOHAIbHBIX TEXHOJIOIMH, CBSI3aHHBIX C
OapbepaMM Ha MyTH YCTOMYMBOTO JIECOMOJIb30BAHUSA U YCTOWYMBOIO YIpaBJICHUs 3€MeTbHBIMU
pecypcamMu, M TPOABMKEHHE KOMILIEKCHOTO MEXCEKTOpalbHOIrO Mmoaxona. JlaHHeI moaxon
IPUBEAET K YCTOMYMBOMY Pa3BUTHIO 3€MEJBHBIX U JIECHBIX PECYPCOB INPU MOJOKUTEIBHOM
OanaHce yriaepoja. A Tak )K€ K IMOJTYYeHHIO MHOTUX IJI00aIbHBIX 3KOJOTHYECKUX M COLIMAIbHO-
HSKOHOMMYECKUX BBITOJ] OT MOAAEPKAHUS MOTOKOB KPUTHUECKHUX 3KOCHCTEMHBIX YCIIYT, TaKUX
KaK peryiupoBaHuE KIMMarta, 00ph0a C Ipo3ueil MOYB U PEeryJupoBaHUE CTUXUNHBIX O€ICTBUA.
[TpoekT Oyner cnmocoOCTBOBAaTh HOBBIM IMOJAXOAAM M MPAKTUKE, KOTOPbIE TAKXKE YBEITMYMUBAIOT
MIPOU3BOJUTENIBHOCTD JIECHBIX M CEIbCKOXO3SIICTBEHHBIX SKOCHUCTEM, BEIYLIUX K YIYUIICHHIO
YCJIOBHUM JKM3HU CEIBCKUX KUTCIICH.

KonkperHas nenb mpoekTa 3akiIlo4aercs B COJECHCTBUU YCTOMUYHMBOMY YINPABICHHUIO U
MOBBIIICHUIO TPOU3BOJUTEIBHOCTH TOPHBIX JIECOB, NACTOMII M arpo3KOMCTEM B IIEJsAX
yIydleHUs] >KU3HU HaceJeHHs TOpHbIX paiioHoB Keipreickoit PecryOnuku, mocpenctBom
OCYIIECTBIICHUS YEThIPEX KOMIIOHEHTOB INpoekTta (1) ycmiienue OGnaronpusTHOW OKpyXKarolei
cpenbl; (2) TOBBINIEHHWE 3aMacoB YIJepojJa B 3acCylNUIMBBIX JiecaxX; (3) MpOABMXKCHHE U
JIEMOHCTpAIMsI CebCKOT0 XO3AHCTBa, HE MPUUMHSAIONIETO yiiepda KiuMaTy u (4) yrpaBiieHHe
3HAHUSAMU, MOHUTOPUHT U OIICHKA.

Bropoii KOMIOHEHT «YCHIIEHHE 3alacoB YyIVIepoJa B 3aCyLUIMBBIX JIECaX 4Yepe3
MHHOBAIIMOHHBIM MEHEJKMEHT U MPAaKTUKY peabuiuTaIi» BKIIIOYaeT B ce0s 1Ba pe3ysbTara, ¢
aKLEHTOM Ha YJIydll€HHE YIPaBICHUs CYLIECTBYIOIIMX JIECOB,  JIECOBOCCTAHOBJIEHHE U
obJieceHue AerpaJipOBaHHbIX JIECOB.

[Ipoekt paboTaer B § MUIOTHBIX JIECHBIX XO3SHCTBAX, KOTOPBIC HAXOMIATCSA B 5 00JIACTSIX
U TPEACTaBISIIOT OCHOBHBIE THUIBI HPUPOAHBIX JecOB B KBIPrbI3CTaHE: €JI0BbIE/COCHOBBIE,
OpEXOBO-ILJIOJIOBBIE, APUOBBIE.

CoBmecTHas paboTa MO ONpeneNeHuI0 0a30BBIX OLEHOK O JIECOIOJIb30BaHUM, JAAHHBIX
WHBEHTAPH3AIUHU JIECOB, JETPAJAlNU 3eMelb, KOHPIUKTHBIX CUTYalluid MEXIY MOIb30BATEIAMU



pecypcoB Bexmercst ¢ JlemapTamMeHTOM JIeCOXOTYCTpoMcTBa  ['OCyIapCTBEHHOrO0 areHTCTBA
OXpaHbl OKpykaromed cpenbl u JjecHoro xossiictBa npu [IKP, T'ocymapcrBeHHBIM
npeanpusatieM  «l'ocygapCTBEHHBIM ~ MPOEKTHBIM ~ MHCTUTYT IO  3€MIICYCTPOUCTBY-
Keipreizrunposzem», u Acconyaiuei Jeconoib30BaTesie u 3emiienosib3oBarenieid Keiproizcrana.

[IpoexT moxanepKUBAaET JIECOBOCCTAHOBJICHHWE B HEKOTOPHIX paloHaX, a TaKke
€CTECTBEHHOE BO30OHOBJICHHE IMIJIOTHBIX TEPPUTOPHIA.

HJ'IaHI/IpyeMBIC 00BEKTEI JJIA JICCOBOCCTAHOBJICHHU .

BocctaHOB/AE€HME N1eCHbIX MacCUBOB BoccTtaHoBANeHMe
CopeirctBue
K EB nyrem | BCErO
Necxos3 NMnowagb | ApesecHble nopoabl nocaaok
NecHbIX
KY/NbTyp
ambinckum | 576,2 ra Tononb, WBa, BA3, AuKaA | 145,1ra 721,5ra
MmacauHa
Tionckumn 700,3ra e/b, COCHa, TONOoNb 26,7 ra 181,3 ra
xeTbl- 534,2ra enb, COCHa, bepesa 145,5ra 925,9ra
Ory3cKkuit
Koukopckuin | 44,2 ra MuBa, TONOJb 86,2 ra 354,6 ra
AK- 312,8ra enb, Tono/ab, UBa 78,3 ra 556,7 ra
TanUHCKUM
Kapa- 848,4 ra opex, ¢ucralukm, bepesa 53,8 ra 925,9ra
ANMUHCKUI
Koukop- 1051,9 ra MUHAANb, GUCTALLKK 77,7 ra 496 ra
ATUHCKUI
Hookatckuin | 772,3 ra MUHAaNb, GUCTALLKKM, apya 89, ra 1211,6ra

3a UCKIIIOYEHUEM JIeATEIbHOCTH B KOMIIOHEHTE 2, MTPOEKT padoTraeT B coTpyanuuectse ¢ GIZ no
MOJICPHU3AIUN 3aKOHOJATENbCTBA W YIYUIICHUIO YIPABJICHUS JICCHBIMH TIPEANPHUITHSIMU
(xommoneHT 1). Ilocne paccMOTpeHHs 3aKOHOB, MOJ3aKOHHBIX AaKTOB M JPYTUX HOPMAaTHBOB
JIECHOTO XO3SHCTBA M YIPABJICHHUS 3eMJICTIOIb30BaHUS, 1Ba MMIOTHBIX JICCHBIX XO3SICTBA OBLIH
NOoApOOHO HW3yYeHbl B LEIAX BBIPAOOTKM TPEATIOKEHUH 1O Oojiee COBEPIIEHHOMY U
JICTICHTPATM30BaHHOMY YIIPABJICHHUIO C Y9aCTHEM MECTHBIX OOIIVH.

[TpoxBurast U AEMOHCTPHUPYS CEIBbCKOE XO035ICTBO, HE MPUUMHSIONIETO yiepOa knumary (climate
smart) aganTupoBaHbl TEXHOJIOTHH arpoJjecOBOJCTBA U YCTOWYMBOTO YIPABICHHS MAaCTOUIIaAMU
B KOMIIOHEHTE 3, B paMKaxX NpPOEKTa IUIAHUPYETCS YBEIWYEHHE PACTUTEIBLHOTO TOKPOBA M
MOBBIIICHUE TUIOAOPOAMS TOYBBI, YMEHBIIEHHE AETpajaluyd T0YB, U CHUKCHHE BHIOPOCOB
MApHUKOBBIX Ta30B Ha CEIbCKOXO3SIMCTBEHHBIX TeppUTOpusax. Ocoboe BHUMaHUE YAeNseTcs
MPUPOJIOTNIONB30BATEICH Ha JIECHBIX TEPPUTOPHSIX, IJIe Jieca  HUCIOJNB3YIOTCS B KadecTBE
nacTouul.

B peanmuszanuio npoekTa BKIIOYEHO YIYUIICHHWE YIPABICHUS 3HAHUSIMHU Ha HaIMOHAJIBHOM
YPOBHE, CO3JaHNE U YKPEIUICHHE MOTEHIIMANa, TOBBIIICHNE HH)OPMUPOBAHHOCTH HACEICHUS |
IPOABHIKEHHE HKOJIOTHUECKOro 00pa30BaHusl (KOMIIOHEHT 4).

Otnen peanu3anuil  OPOEKTOM pabOTaeT B TECHOM COTPYJHHYECTBE HE TOJBKO C
HallMOHAJIbHBIMU NApTHEPaMH, TAKUMH Kak ['0CyAapCTBEHHOE areHTCTBO OXpaHbl OKpPYyKaroLlen
cpenbl U jecHoro xossancrsa npu 1IKP 1 MuHHCTEpCTBO CEIBCKOr0o XO35SMCTBA U MEIMOpaLUU



KP, HO Takke ¢ HalMOHAIbHBIMU HAYYHO-HCCIIEOBATEIHCKUMH HWHCTUTYTaMH, Hampumep,
LleHTp 0 U3MEHEHUIO KIIUMATa, HAYYHO-HCCIE0BATENILCKUMU HUHCTUTYTOM KUBOTHOBOJICTBA U
NacTOUI, pPAJOM YHHBEPCUTETOB, a TaKK€ C MEXKIyHApOJHBIMU OpraHu3zauusMmu. Jpyrum
BAXHBIM mapTHepoM sBisierca lIporpamma ['opHoe maptHepctBOo M HaumoHanbHbie HIIO,
KOTOpBIe pabOTaroT B 00JIaCTH YCTOMUMBOTO UCIOIb30BAaHUS IPUPOJIHBIX PECYPCOB.

Takoil KOMIUIEKCHBIN MOAXO0/ MPOEKTa JOHKEH MPUBECTH K BHITIOJHEHHUIO 0OIIEH 1enu, BKIaa B
YCTOMUYMBOE YIpaBIEHHWE M MOBBIIICHHE NPOU3BOIUTEIFHOCTH TOPHBIX JIECOB, MACTOMI H
arposKOCHCTEM M YIIYUIIEHHUIO KU3HU HaceleHUs TOPHbIX pailoHoB Keipreizckoii PecryOnuku.

CONTRIBUTION OF FAO TO THE SUSTAINABLE MANAGEMENT OF
MOUNTAINOUS FORESTS IN THE KYRGYZ REPUBLIC
Hertel, H.
FAO in the Kyrgyz Republic, Bishkek, heino.hertel@fao.org

FAO has been working in the Kyrgyz Republic since 1997, and is currently implementing 12
country and 12 regional projects in the field of food security, livestock, fishery, forestry,
environment and agricultural policy. Priority areas of work include capacity building amongst
key stakeholders to prepare strategies aimed at achieving Zero Hunger in Kyrgyzstan, building
sustainable agricultural systems with special emphasis on fisheries and livestock sectors for the
promotion of sustainable rural livelihoods, enhancing disaster preparedness in Kyrgyzstan
through adaptation and mitigation measures in the agriculture sector, and reducing rural poverty
through capacity development support of small to medium scale enterprises.

Knowing that the Kyrgyz forests face severe degradation due to overharvesting for use as fuel
wood and housing construction, uncontrolled grazing and excessive anthropogenic pressures,
FAO launched a full-size project on sustainable management of mountainous forest and land
resources under climate change conditions.

Main executing national partners are the State Agency for Environment and Forest Protection
and the

Ministry of Agriculture and Melioration. The project is financed by GEF with USD 5.454.545
and receives co-financing from national and international partners of USD19.000.150. The
implementation of the project started in September 2014 and will be completed in August 2018.
The Project strategy is to bring about a shift in forest and land management practices, by
removing remaining policy, institutional, technology and capacity related barriers to Sustainable
Forest Management and Sustainable Land Management, and move towards a more integrated
cross-sectoral approach that take into account the role of land and forest resources in the carbon
balance, while generating multiple global environmental and socio-economic benefits by
sustaining flows of critical ecosystem services, such as climate and water regulation, soil erosion
control and regulation of natural hazards. The project will promote new approaches and practices
that will also increase the productivity of forest and agro-ecosystems leading to improved
livelihoods of rural people.

The project specific objective is to contribute to the sustainable management and enhanced
productivity of mountainous silvo-agro-pastoral ecosystems and improved mountain livelihoods
in the Kyrgyz Republic, which will be delivered through four project components on (1)
strengthening the enabling environment; (2) enhancing carbon stocks in dryland forests; (3)
promoting and demonstrating climate friendly agriculture and (4) knowledge management,
monitoring and evaluation.

The second component “Enhancing carbon stocks in dryland forest through innovative
management and rehabilitation practises” includes two outcomes, focussing on the improved
management of existing forests and rehabilitation and afforestation of degraded forests.



The project works in 8 pilot Forest Enterprises, which are located in 5 provinces and represent
the main types of natural forests in Kyrgyzstan: Spruce/pine-forest, riverine forest, walnut-fruit
forest and juniper forest.

In accordance with the results of baseline assessments about forest management, forest inventory
data, degradation and user conflicts with neighbouring communities, carried out by the Forest
Department of the State Agency for Environment and Forest Protection, the State Enterprise
State Design Institute of Land Management "Kyrgyzgiprozem", and the Association of Forest
and Land Users of Kyrgyzstan, the project identified together with the local partners the areas for
intervention.

The project will support the reforestation of certain areas as well as the protection of additional
areas for their natural regeneration, of which severe degraded areas will be replanted.

The charts summarizes the planned areas of reforestation and regeneration.

Forest Reforestation Regeneration
Enterprise Area Tree species Replanting | TOTAL
Jaiyl 576,2 ha Poplar, Willow, Elm, Wild 145,1 ha 721,5 ha
Olive
Tuip 700,3 ha Spruce, Pine, Poplar 26,7 ha 181,3 ha
Jeti-Orguz 534,2 ha Spruce, Pine, Birch 145,5 ha 925,9 ha
Kochkor 44,2 ha Willow, Poplar 86,2 ha 354,6 ha
Ak-Tala 312,8 ha Spruce, Poplar, Willow 78,3 ha 556,7 ha
Kara-Alma 848,4 ha Walnut, Pistachio, Birch 53,8 ha 925,9 ha
Kochkor-Ata | 1051,9 ha Almond, Pistachio 77,7 ha 496 ha
Nookat 772,3 ha Almond, Pistachio, Junipers 89,6 ha 1211,6 ha

Except of these main activities in component 2, the project works in cooperation with GIZ on the
modernization of the forest legislation and improvement of the management of forest enterprises
(component 1). After reviewing of laws, by-laws and other regulations on forest and land use
management, two pilot forest enterprises were studied in detail in order to develop proposals for
an improved and decentralized management with participation of local communities.

By promoting and demonstrating climate-smart agriculture, locally adapted agroforestry
technologies and sustainable pasture management within component 3, the projects wants to
increase vegetative cover and soil fertility, reduce soil degradation, and avoid greenhouse gas
emissions in agricultural areas. Special attention is paid to user conflicts in forest areas, which
are used for pasture.

The project approach is completed by improved knowledge management on national level,
capacity building, awareness raising and environmental education in all pilot areas and national
media (component 4).

The project management unit works in close cooperation not only with its national partners, the
State Agency for Environment and Forest Protection and the Ministry of Agriculture and
Melioration, but also with national research institutions, e.g. the Research Centre for Climate
Change, Research Centre for Pasture and Livestock, several universities, and with international
organisations. Another important partner is the Mountain Partnership Programme and national
NGOs, which work on the sustainable use of natural resources.

This integrated approach of the project should lead to the fulfilment of the overall objective, the
contribution to the sustainable management and enhanced productivity of mountainous silvo-
agro-pastoral ecosystems and improved mountain livelihoods in the Kyrgyz Republic.

IUFRO-TF FOREST ADAPTATION AND RESTORATION UNDER GLOBAL
CHANGE - A START OF A GLOBAL NETWORK
Bolte, A.l, Stanturf, J 2



!Johann Heinrich von Thiinen Institute, Institute of Forest Ecosystems, Eberswalde
(Germany), andreas.bolte@ti.bund.de
2 Center for Forest Disturbance Science, US Forest Service Southern Research Station,
Athens/GA (USA), jstanturf@fs.fed.us

Forests and forest landscapes worldwide have to face global change, including climate change, in
particular with extreme weather events (disturbances), novel and changing pathogen impacts,
and changing social demands for forestry and land use due to increased demands for meat and
diary, bioenergy production, and environmental services. In the face of these challenges, there is
an increasing need for forest ecosystems and forest landscapes adapted and adaptive to varying
demands on ecosystem services and changing environments.

The IUFRO Task Force “Forest Adaptation and Restoration under Global Change” is dedicated
to globally compile and improve knowledge how to achieve an optimal adaptation status of
forest and forests landscapes. We are introducing the Adaptive Measure (AM) approach:

» considering all actions that increase adaptive capacity of forests and forest land,

« combining Adaptive Forest Management (AFM) concepts on stand-scale with Forest
Landscape Restoration (FLR) concepts on landscape scale,

* linking national and trans-national politics, as well as trans-disciplinary expertise in
various fields of forest ecology, silviculture, forest restoration, genetics, social science
and politics, and

* integrating experts and working activities among various [IUFRO sections.

The Task Force’s conceptual pathway work is following three aims: (1) identifying knowledge
gaps, (2) comparing existing activities and techniques, and (3) elaborating best practice
approaches. The work plan includes:

» Retrospective knowledge (gap) analyses (2015-2017)

» Continental/regional workshops - state of the knowledge reviews

* Collaborative compilation and analyses (2015-2017)

» Data compilation and meta-analyses, storage in central open database

* Conception and implementation of research and monitoring networks on AM (2015-

2019)

» Joint research needs and concepts, methods and activities

» Elaboration of best practice approaches (2015-2019)

« Compiling results and experiences, elaborating best practice examples.

The continental/regional workshops are core activities that are planned to take place on five
different continents including Asia, probably in 2016. This Task Force will be focussed on scientific
activities, and the group is open to any new partner/contributor within [IUFRO or outside. Thus, the
applying group is meant as an initial group that should be completed with other persons during the
ongoing work. It is planned to collaborate and network with other scientific and political
organisations, networks and groups within [IUFRO and outside.



