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1. RATIONALE AND BACKGROUND:

Drylands are characterized by a scarcity of water, which affects both natural and managed
ecosystems and constrains the production of livestock as well as crops, forage, wood, and other
ecosystem services (MEA, 2005). Representing 41 percent of the Earth’s land surface and home to 2
billion people (UNDP and UNCCD, 2011), drylands face numerous challenges. The arid, semi-arid,
and saline environments are mostly vulnerable to climate change. The growing population coupled
with climate change is exerting more pressure on limited natural resources in these regions. Land
degradation and subsequent desertification are becoming the most important developmental
challenges in these areas.

Forests in drylands (arid and semi-arid regions) play a significant role in conserving
biodiversity, harboring unique and endemic species that are particularly adapted to extreme ecological
conditions and providing ecosystem goods and services that are essential for people’s livelihoods and
well-being. If dryland forests are well managed and properly valued, they have the potential to help
tackle such global challenges as poverty, climate change, erosion, land degradation and desertification.

Yet dryland forests are caught in a spiral of deforestation, fragmentation, degradation and
desertification, driven by interrelated and complex factors such as adverse land-use, poor governance
and a general lack of understanding of the importance and vulnerability of these ecosystems, coupled
with a lack of investment in their sustainable management and restoration. Moreover, along with
desertification, climate change-related phenomena are a huge and growing concern in drylands. The
decrease in rainfall and increase in extreme weather conditions predicted by the Intergovernmental
Panel on Climate Change will lead to severe water scarcity and are likely to cause a vicious circle of
land and forest degradation, leading to unsustainable livelihoods in rural areas.

The continuous economic development and population growth resulted in degradation of
ecosystems due to increasing pressure on natural resources. These problems were more intense in
arid and semi-arid areas, which, in spite of their aridity, are of global importance for biodiversity, and
rural communities are often dependent upon such ecosystems for fuels, fodder and other resources;
hence, the applied unsustainable practices have negative impacts on biodiversity, soil fertility, and
water availability as well as on livelihood of local people.

Land use and governance systems have changed dramatically over the last century in Central
and Northeast Asia. Development of large-scale irrigated agriculture, establishment of the mining
industry to extract oil, natural gas, iron, copper, and complex ores, and related industrial enterprises
have taken their toll on the natural environment. Many countries in the region were affected by the
dissolution of the Soviet Union, which was accompanied by privatization of land that has allowed a
variety of resource exploitation, such as overgrazing of pastures, forest logging, and unsustainable
use of water resulting in the erosion and salinization of soils. Much of the area of Central and
Northeast Asia has been affected by some degree of anthropogenic desertification that will be
exacerbated by future changes in climate.

Restoration actions in drylands could range from on-the-ground activities such as habitat
protection, sustainable natural resource management, assisted natural regeneration, sand-dune
stabilization, seeding and planting of trees, shrubs and grasses for multiple purposes, to policy
improvements, the provision of financial incentives, capacity development, and continuous
monitoring and learning.

The Workshop of invited international experts will be held in Tashkent, Uzbekistan in 15-19
October 2018, co-organized by National University of Mongolia, the IUFRO Working Party 1.01.13
and Research Group 1.6.0 and sponsored by National Institute of Forest Science (NIFoS) of the
Republic of Korea and Asia Pacific Association of Forestry Research Institutions (APAFRI), As one
of the series of annual workshops held in 2014 (Ulaanbaatar, Mongolia), 2015 (Bishkek, Kyrgyzstan),
2016 (Beijing, China), and 2017 (Ulaanbaatar, Mongolia), the 2018 workshop this year aims to
identify and promote approaches for the sustainable management of dryland forest ecosystems, by
researching ecosystem restoration techniques using native species of economic value and how



restoration of degraded lands can be achieved in a way that will mitigate the effects of unsustainable
land use practices and contribute to conservation of biodiversity, in ways that support the
development of rural livelihoods according to the ecosystem approach.

The workshop will be three full days; one-day of presentations and structured discussion and a
two-day field trip. The Workshop will be conducted in English and Russian (simultaneous translation
will be provided). All invited participants are requested to prepare an extended abstract (see attached
guideline) and oral presentation that covers key aspects of Workshop theme with special reference to
their respective countries. The deadline for submission of extended abstracts and oral presentation
file is 07 September, 2018. All papers will be published as Workshop Proceedings prior to the
Workshop and selected papers will be published in the Mongolian Journal of Biological Sciences
after peer review (for the publication requirements, please refer: http://mjbs.num.edu.mn//).

2. OBJECTIVES:

The main objectives of this workshop are:

i. providing a platform for sharing of knowledge and experiences on dryland forest ecology
and forest restoration in respective countries,

ii. identifying key elements of success and failure to improve effectiveness in forest
restoration of drylands; and

iii. identifying specific areas for cooperation in the field of forestry in the future.

3. DATE AND VENUE:

The Workshop will be held 15-19 October, 2018 in the City Palace hotel (City Palace Hotel, Amir
Temur street, 15, Tashkent, Uzbekistan, 1000000), Tashkent, Uzbekistan (https://citypalace.uz/en/).
One-day field trip will be organized on 17-18 October, 2018 to Galliya-Aralskiy forest
experimental station. The experimental and demonstration station located in 360 km in the south
from Tashkent city in the territory of Galliya-Aralks district, Djizak region.
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CONGRATULATORY REMARK

Bakirov Nizomiddin
State Committee on Forestry, Republic of Uzbekistan

Good morning, Ladies and Gentlemen, Welcome to Tashkent, Uzbekistan. We are very glad to
your visit!

First of all, 1 would like to introduce about activities of the State Committee on Forestry,
Republic of Uzbekistan.

The State Committee on Forestry was established on May 11, 2017 on the basis of the General
Directorate of Forestry under the Ministry of Agriculture and Water Resources, Republic of
Uzbekistan.

Today, the State Committee on Forestry includes 64 state forestry units, 10 specialized forestry
enterprises, 5 state strictly protected areas, 1 state biosphere reserve, 1 biosphere reserve, 2 national
parks, 13 state forestry enterprises which produces medicinal plants, game and hunting farms and 1
Forestry Research Institute. The Forestry Research Institute has Andijan research branch and 4
experimental stations, one center for desert forestry development.

After the formation of the State Committee on Forestry, the total forest land of Uzbekistan
estimated 11,144 thousand hectares, from which, 827,116 thousand hectares of closed forest, 6 933
thousand hectares of open forests and 703 hectares of nurseries specialized for cultivation seedlings
and ornamental plants. Currently, more than 8150 people working under State Committee on
Forestry.

The main activities of State Committee on Forestry aimed to comprehensive and rational use
of forests and forest restoration and protection, effective management of forest resources and
protected areas, expansion of the cultural heritage, research and protection of flora and fauna,
innovation of scientific achievements and best practices.

The role of science is very important as natural and artificial forests in the Central Asian regions
are increasing and combating desertification, as well as improvement of ecological situation in
Central Asian region is very important task. As President of Republic of Uzbekistan mentioned, any
direction, every branch of production cannot be developed without scientific achievements.

For this reason, not only for Uzbekistan, but in all countries of the world, the forestry sector
development, the adoption of measures to eliminate existing problems with scientific potential, the
introduction of new technologies is one of the most important problem in these days.

From this point of view, | hope that this International Workshop on “International Workshop
on “Nursery, Silviculture, Forest Restoration and Sustainable Management in Central Asia and
Northeast Asia” will play important roles on solving problems combating desertification, restoration
of forest landscapes in Central Asia. This International Workshop provides new opportunities for
mutual and international cooperation in the field of forestry and exchange of experience, as well as
development and implementation of new concepts to combat desertification and land degradation.

At the end of my speech, I would like to once again welcome you all participants of Internation
Workshop and wish you success in your work. Thank you for attention!



BBEAEHWE
H. Bakupos

3[paBCTBYiTE, AOPOrMe rocTu Hawero ropoga! [1o6po noxanosatb B Y36eKuctaH. Mbl 04YeHb
pajb! BaLlemy noceLleHunio!

[M03BONbLTE MHE MO3HAKOMWUTL Bac C [eATeNbHOCTbIO  [TOCy[apCTBEHHOro KOMWUTETA MO
NEeCHOMY X035MCTBY Pecny6nnkn Y3bekmcran!.

["OCyapCTBEHHbIN KOMUTET IECHOr0 X034MCTBa 6bl1 06pa3oBaH 11 masi 2017 roga Ha 6a3e
"NaBHOrO ynpaB/feHWUs NeCHOro Xo3ancTea Npu MUHUCTEPCTBE CENbCKOrO M BOLHOrO XO03AMCTBA
Pecny6nmkn ¥Y36ekucTaH.

CerogHa B cocTaB [OCyJapCTBEHHOr0 KoOMMUTeTa MO J/IECHOMY XO3AWACTBY BXOAAT 64
rocyfapcTBeHHble necxo3a, 10 crneunann3mpoBaHHbIX 1ECX030B, 5 rocy4apCTBeHHbIX 3arnoBeiHNKOB,
1 rocyaapCTBeHHbI 6GuOCHepHbIn 3anoBefHUK, 1 6GMOCHepHbIn pe3epBaTr, 2 HaUMOHa/IbHbIX
MPUPOAHBLIX Napka, 13 rocyAapCTBEHHbIX JIECOXO3ANCTBEHHBIX MNPEAnpUATUA,  KOTOpbIE
BbIPALLMBAOT NIEKaPCTBEHHbIE TPaBbl, OXOTHWYLW XO3AACTBA M 1 Hay4HO-UCCNeA0BaTENbCKUM
WHCTUTYT NIECHOrO XO3AWCTBa, ero AHAMXaHCKOM (unnanaMm U 4 Hay4YHO-3KCNepUMeHTaIbHbIMM
cTaHumaMK, 1 LeHTP NO pasBMUTUIO JIECHOTO XO3ACTBA B MYCTbIHHOM 30HE.

Mocne obpas3oBaHMs "OCYAapCTBEHHOIO KOMUTETA MO JIECHOMY XO034MCTBY 06Las niaowaib
3eMe/ib JIECHOro (hoHAa B cTpaHe coctasnset 11 144 Tbicaum rektapos. V13 HMX obuias niowasb
NEeCHbIX yroauii coctaBnseT 827 116 TbiCSUM FeKTapoB, He JeCHbIX nnowagein 6 933 Tbicaun
reKTapoB M /IECHLIX NMUTOMHMKOB CNeunau3vpyrowmxcs Ha BblpalMBaHUWN JIECHbIX CaXKEHLEB U
AeKopaTuBHbIX pacTeHuid 703 rekrap.

B HacTosiLLee Bpemsi B cucTeme [Tockomneca pecny6smky pabotatoT 60see 8150 venosek.

CerogHa peATenbHOCTb KomuTeTa /1IECHOr0 XO039MCTBA HanpaB/ieHa Ha BCECTOPOHHeEE
pacLUMpeHye 1 pauroHaibHOE UCMOo/b30BaHe TIECOB Y NX BOCCTaHOB/IEHUE U 3aWnTY, 3PdeKTUBHOE
ynpas/ieHe fIeCHbIMU pecypcaMy U OXpPaHsiemMbiMU MPUPOLHLIMU TeppPUTOPUAMMK, pacLLnpeHune
cthepbl KyNbTYPHOr0 Hacneauns, rnybokoe n3yyveHune v 3awmTy aopbl U hayHbl, BHEAPEHUA HAYYHbIX
[OCTUXEHWIA 1 NepefoBoro onbiTa, PasBuUTNE UHHOBALMIA, @ TAKXKe APYruX HarnpaBneHui.

Po/b HayKW B pacLLUMPEHNI, YBEIMYEHUW NNOLLAAEN eCTECTBEHHBIX Y UCKYCCTBEHHBIX /IECOB B
LleHTpasibHOA3MaTCKOM pervoHe U B MNPefOTBPALLEHUN OMyCTbIHMBAHUA 3eMeflb, a TakKXe B
YNYULLEHMN 3KOMOMMYECKOM CUTyauMmn B HalleM permoHe OYeHb OrpoMHa. Kak nogyepkHyn Hall
Mpe3ngeHT, Nt060e HanpasfieHWe, Kapas OTpac/b MPOM3BOACTBA HE MOXET pa3BumBatbCcs 6e3
AOCTUXXEHUI HayKW.

Mo 3TON NPUYMHE He TOJbKO B Y30eKMcTaHe, HO 1 BO BCEX CTpaHax Mupa passBuTUE NIECHOTO
CeKTopa, NMPUHATME Mep MO YCTPaHEHWO CYLLECTBYHOLIMX MPO6/EM C Hay4HbIM MOTEHLMAIOM,
BHeJpeHVe HOBbIX TEXHOOMMI - OfHA U3 aKTyaslbHeLWnX NpobieM COBPEMEHHOCTW.

C 3TOM TOYKM 3PEHUs HafercCb, YTO Ha AaHHOW MexXayHapo4HOM Hay4YHO-NpPaKTUYecKoin
KOH(hepeHL MK Mo Teme «PervoHa/ibHOe COTPYAHNYECTBO B 06/1aCTV BOCCTAHOB/IEHNS U COXPaHEHWS
NecoB B 3aCyLU/IMBbLIX YCMoBMSX B LieHTpanbHOM M CeBepo-BoCTOUHON A3nn» OyAeT pelleH psg
npo6nem, CTOABLUMX Nepes Hamu B 60pb6e C ONyCTbIBaHWEM, Y BOCCTAHOB/IEHWEM N COXPaHEHWNEM
NeCHbIX NaHAawadToB B LleHTpasibHOM A3nKM, a TakXe pacluMpeHueM WX nnaowageid. [daHHas
MeXAyHapo4Hasa KOH(epeHUMs CO3L4aeT HaM HOBble BO3MOXHOCTW B Ha/l&XXMBaHWM B3aMMHOIO
COTPYAHMYECTBA B Pa3BUTMM SIECHOIO XO35MCTBA M OOMEHE OMbITOM, a TakXke B pa3paboTKe HOBbIX
KOHUenuuii no 6opbbe ¢ onycTBbIBAHNEM 3EME/b U peain3auum UX B MPOU3BOLCTBE.

B KOHUe BbICTYNNeHMs A XOTen Obl ele pa3 MPUWBETCTBOBATb YYaCTHWKOB Hay4HOW
KOH(hepeHLMN 1 NoxenaTb UM ycnexa B pabote. Cnacnbo 3a BHUMaHue!






BBEAEHWE
A.X. Xam3aeB

34paBCTBYITE, [AOPOrMe YyyaTHUKM MexayHapo4HOW Hay4YHO-NPaKTUYECKOW KOHgepeHumun!
[106po noxXkanoBaTb B Hall roCTENPUUMHbLIN  Y36ekucTaH. Mbl pagbl BUAETL BAaC B Hallem HayyHo-
ncecnefoBaTelbCkOM MHCTUTYTe NiecHOro xossicreal lMpowly Bac paspelunTb MHe NO3HAKOMUTbL Bac C
[eATeNbHOCTbIO HALLEro MHCTUTYTA.

Hayu4Ho-nccneoBaTeNbCKUn MHCTUTYT NIECHOTO X035McTBa 6bl1 06pazoBaH 11 mas 2017 roga Ha
6ase Hay4HO-NpOM3BOACTBEHHOIO LEHTPa AEKOpPaTMBHOrO CafioBOACTBA M JIECHOTO XO03siicTBa. B
NHCTUTYTE (DYHKLMOHUPYIOT 4 Hay4HO-3KCMEpUMEHTaNbHbIe CTaHUMK, 1 AHAVKAHCKWIA dunnan n 1
Hay4HO-MPON3BOACTBEHHbIN LEHTP MO Pa3sBUTUIO /IECOBOACTBA B MYCTbIHHbIX 30HaX HaBOWIACKOM
obnactu.

Hall MHCTUTYT SBNAETCA eMHCTBEHHLIM Hay4HbIM YyupexxaeHueMm B Pecny6/nke Y36ekucTaH,
KOTOpOE 3aHMMaeTCA Hay4HbIMW UCCNefoBaHMSMN B 061aCTU NECHOr0 X03AWCTBA M pa3paboTKON ©
BHeJpPEeHVEM WMHHOBALMOHHBIX TEXHOMOMMA B 3TON 06n1acTh. CerofHs B Hallem WHCTUTYTe paboTaeT
6onee 30 BefyluMx, CTaplUMX WM MMAALWKMX Hay4yHbIX COTPYAHMKOB. B TOm uucne 5 foktopos v 9
KaH4MAATOB HayK.

B HacTosLee Bpems B UHCTUTYTE OCYLLECTB/AETCA Lieblil pag HayYHO-MUCCNe0BaTeNbCKUX paboT
B paMKax Hay4HbIX MPOEKTOB MO PeLLeHMIo NPo61eM, CTOALLMX Mepes NECHbIM X039MCTBOM Pecny6nnku,
CBSI3aHHbIX C Pa3pabOTKOM MHTEHCMBHbLIX TEXHOMOTUIA BblpalMBaHUA OPEXOMNOA0BbLIX ((rcTallKa,
MVWHA&b, TPELKMIA opex) MOpoA, CO3[4aHMK0 WX HOBbIX COPTOB, 60/1ee YCTOMYMBLIX K GONE3HAM,
BpeAUTEeNAM M 3acyxe, MO pa3paboTKe HOBbIX pecypcocbeperarolimx NecoX03dNCTBEHHbIX MaLLUWH W
ApYrux arperaros, Nno BblpaLlyBaHUIO NECHBIX CAXEHLEB, N0 CO34aHUIO IECHBLIX KY/IbTYP Ha CK/I0HaX rop
M Ha necyaHbIX 3eMNIX O6HaxuMBLUeroca AHa ApasibCckoro mops M B Kbi3blikyMax. 3a nepuop
He3aBMCMMOCTU Halleil CTpaHbl OblNM pa3paboTaHbl U LUMPOKO BHEAPeHbl Ha npakTuke 6onee 100
Hay4HbIX pa3paboToK.

O[iHaKO CerofjHs B IECHOM CEKTOpe MMeeTCA eLLe pag npobaeM, peLleHne KOTOpbIX LO/MKHO ObITh
HalifeHo. B 4acTHOCTW, CO3faHue NecoB MPOTUB UHTOKCMKALMM HACeNeHns U AOMaLIHUX YKUBOTHbIX
BbI3BAHHOW BbIBETPUBAHMEM Ha CyXMX M1acToOB ObIBLLUEr0 ApasibCKOro MOpS, NPeKpaLleHns nepeHoca
COMeN, YMeHbLUEHNS UX BO3AENCTBUS Ha CEbCKOXO03AMCTBEHHbIE YTroAbs, NPeLoTBPALLEHNS 3aCONEHNS
nous. Pa3paboTka aP(eKTUBHbLIX TEXHONOIMIA N METOAOB MPOTUB OMYCTbIHMBAHWSA SBNSETCA OAHOW U3
camblIX r106anbHbIX NPo61eM He TOMbKO A4S Y36eKnUCTaHa, HO 1 Ans Apyrnx A3mMaTCKuX CTpaH.

Hawa Hay4Ho-npakTuyeckas KoHMepeHUmst «PernoHaibHoe COTPYAHUYECTBO B BOCCTaHOB/IEHUN
N COXpaHeHWM JlecOB B 3aCyLumBbIX YycnoBusx LleHTpasbHOM u  CeBepo-BocTouHon  Asnuny,
OpraHv3oBaHHas CcerofHs B Hay4yHO-uccnefoBaTe/lbCKOM WMHCTUTYTe JIeCHOrO XO3AWCTBa, CO34aeT
OCHOBY [N18 (POPMMPOBAHWSA HOBbIX MAEN B Hay4YHOM PELUEHUW BbILLEYNOMAHYTbIX NPo6iemM n Ans
pasBUTUSA COTPYAHNYECTBA B HAYUHbIX 061aCTAX.

Ha aTom hopyMe NpUCYTCTBYHOT M3BECTHbIE YUeHble BEAYLUMX W aKafeMUYECKUX YUpexaeHuit
Mupa, B TOM ymncne m3 CoeanHeHHbIX LLiTatoB Amepurku, Pecnybnvkn Kopesi, MoHronuu, Manaisuu,
KbipreidcTaHa, KasaxctaHa, Kutaa u TagKnK1UCTaHa.

ATa MexayHapoaHas KOHgepeHuus B HaweM Hay4yHo-uccnefoBaTeslbCKOM MHCTUTYTE JIECHOIO
X03a/iCTBa MPOBOAMTCSA Bnepsble 3a 10 feT. BOT noyemMy OHa OTKPbIBAET HaM MPeKPacHyt BO3MOXHOCTb
ANS pa3BUTUA NECHOW HayKW B Halleli CTpaHe M B COCeAHWMX rocygapcTeax. Kpome Toro, Ha AaHHOW
KOH(epeHUun 6yayT U3yyeHbl pss npobnem, CTosALWMX nepes cTpaHaMmu LieHTpanbHOn A3umn B 0651aCTU
COXpaHeHWsi 1 BOCCTAHOBJ/IEHUA /1IECOB, M CMNOCOO0OB WX peLUeHWs, a Takke OyLyT cO3f4aHbl HOBble
cTpaTeruv 60pb0bbl C ONYCTbIHNBAHMEM.

MoaToMy S cumMTalo, YTO 0603HAYeHHble MPO6/EMbl M HOBble MAeW, pa3paboTaHHble B 3TOM
KOHTEKCTe, ByayT B fla/ibHelLLIEM CNOCOOCTBOBATb Ja/ibHelLLIeMY Pa3BUTMIO CEKTOPA IECHOI0 X035MCTBa
BO BCEX CTpaHax LleHTpanbHO A3nK, B TOM YMCNe B Y36eKnCTaHe.

B KOHLIe CBOEro BbICTYM/IEHMSA A XKe/ako YCNexoB B paboTe yyaCTHMKaM (hopymMa 1 LOPOr1mM Hallmm
rocTaMm. H HafelCb, YTO KOH(epeHUMs OyaeT YCMeLHOM, NOoMe3HOM M NPOAYKTUBHON, U elle pas3
MPMBETCTBYIO rocTel Y3bekuctaHa. bonbLuoe cnacn6o 3a BHUMaHue !
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Abstract:

Countries in the Caucasus and Central Asia recently pledged restoration of over 2.5 million ha of forest landscape
under the Bonn Challenge by 2030. The commitment was made at the first Ministerial Roundtable on Forest
Landscape Restoration and the Bonn Challenge in the Caucasus and Central Asia, held in Astana, Kazakhstan.
The attendees also adopted the Astana Resolution, committing the region to go beyond 2.5 million ha, and
strengthen partnerships and regional cooperation to this end. Most of these countries are forest-poor, with less
than 10% forest cover. Diverse environmental gradients, from high mountain forests to semi-desert lowlands
salinized by past agriculture and water withdrawals, pose challenges to restoring degraded forests and
landscapes. Closed forests, open woodlands, and shrublands are features of the dryland landscape and provide
a variety of ecosystem functions and services to be restored. Technical approaches in dryland forestry and
agroforestry methods are available to overcome these challenges but to be fully effective, require policy and
institutional changes. Project cycle management is proposed as an approach to implementing these ambitious
targets.

Keywords: multifunctional landscapes, ecological integrity, human well-being, Astana Resolution

INTRODUCTION

The Bonn Challenge is for societies globally to restore 350 million hectares of forested landscapes
by 2030. At the first Ministerial Roundtable on Forest Landscape Restoration and the Bonn Challenge
in the Caucasus and Central Asia, held on 21-22 June 2018 in Astana, Kazakhstan, countries in the
Caucasus and Central Asia pledged restoration of over 2.5 million hectares of forest landscape. The
attendees also adopted the Astana Resolution, committing the region to go beyond 2.5 million
hectares, and strengthen partnerships and regional cooperation to this end. The Bonn Challenge is not
a new global commitment but rather a practical means of realizing many existing international
commitments. It was launched in 2011 by the Government of Germany and IUCN, and later endorsed
and extended by the New York Declaration on Forests at the 2014 UN Climate Summit. Underlying
the Bonn Challenge is the forest landscape restoration (FLR) approach, which aims to restore
ecological integrity at same time as improving human well-being through multifunctional landscapes.
The challenges in Central Asia include over-grazing, fire, illegal logging, and exploitive harvesting
of non-timber forest products (Kleine et al. 2009). Forests near settlements, mining sites, riparian
forests, and forests on slopes require urgent attention. Mountain forests provide critical ecosystem
services, primarily provisioning, regulating, and supporting services; paramount is their role in
protecting watersheds. Severe degradation around the shrinking Aral Sea, where past irrigation
caused shallow saline groundwater tables leading to agricultural abandonment, presents a critical need
and challenge. Large expanses of desert require afforestation of shrub and low trees adapted to harsh
soil conditions to ameliorate conditions and halt expansion (Stanturf et al. In Press).

Additionally, the Central Asian countries are highly exposed and vulnerable to natural hazards
(Thurman 2011). Seismic hazards present the greatest risk (Thurman 2011); in combination with
meteorological hazards, landslides (Sidle and Bogaard 2016), mudflows, and glacial lake outburst
floods (GLOF) are features of a highly dynamic region (Thurman 2011).Climate variability presents
another complication; future climate is projected to become more arid with more intense rainfall
events, adding to the risk of mass movements. The warming climate over the last 30 years has caused
increased aridity.



FOREST LANDSCAPE RESTORATION
Forest Landscape Restoration (FLR) is a planned process that aims to regain ecological integrity and
enhance human wellbeing in deforested or degraded landscapes. It is an active process that brings
people together to identify, negotiate and implement practices that restore an agreed upon optimal
balance of the ecological, social and economic benefits of forests and trees within a broader pattern
of land uses. A defining feature of FLR is engaging with stakeholders and supporting participatory
governance. Recently adopted FLR principles focus broadly on landscapes, a scale where ecological,
social and economic priorities can be balanced with compromises among stakeholder groups.
Restoration interventions aim to restore multiple ecological, social and economic functions across a
landscape and generate a suite of ecosystem goods and services that benefit multiple stakeholders by
enhancing recovery, conservation, and sustainable management. FLR uses a variety of restoration
approaches that are adapted to the local social, cultural, economic and ecological values, needs, and
landscape history. Approaches include manipulating vegetation (increasing tree cover, changing
species composition, altering canopy structure) and restoring natural disturbances, implemented in
appropriate landscape settings. Restoration strategies are to be integrated with existing or new
governance structures, local capacities, incentive systems, market mechanisms, and funding.
FLR at meaningful scales will be costly (Verdone and Seidl 2017) and despite the interest in halting
and reversing degradation and restoring landscapes, the normal policy attention cycle (Downs 1972)
suggests that the commitment of policy makers will wane as they become aware of costs, complexity,
and the time needed for outcomes to be realized. FLR implementation may require programmatic
shifts and transforming the way land is managed (Reinecke and Blum 2018; Mansourian 2017; Persha
and Andersson 2014; Wollenberg et al. 2006). Nevertheless embedding restoration goals into a
broader development agenda may overcome declining political enthusiasm for restoration activities
(Mansourian 2018). To this end, restoration can contribute to the attainment of Sustainable
Development Goals (MEA 2005), contribute to climate change mitigation and adaptation (Stanturf et
al. 2015), and the targets for Land Degradation Neutrality targets of Convention on Combating
Desertification, Aichi 15 of the Convention on Biological Diversity and the Sendai Disaster Risk
Reduction framework.
FLR seeks to improve resilience of the landscape and its stakeholders over the medium and long-term
by adjusting restoration approaches over time as environmental conditions, knowledge, capacities,
stakeholder needs, and societal values change. Monitoring activities, research, and stakeholder
guidance into management plans are used to adapt to changing climate and risk of extreme events.
Past experience with broad-scale restoration has shown the importance of defining and reconciling
multiple objectives, a process that begins with well-defined goals and proceeds through
implementation, monitoring, and adaptive management (Stanturf, Mansourian, and Kleine 2017).

PROJECT CYCLE MANAGEMENT

Implementation is an iterative, adaptive process that proceeds from defined goals and objectives,
through interventions, to monitoring and evaluating outcomes (Table 1). To be truly adaptive
management, monitoring and evaluation should provide feedback prompting consideration of
adjustment and further interventions (Stanturf, Mansourian, and Kleine 2017). Success in FLR
requires well-defined goals and reconciled objectives that lead to a transparent process for
implementation. Expectations must be reasonable in terms of the resources available, the feasibility
of achieving success, and the time needed for results to be apparent. The endpoint of an FLR project
is the attainment of the shared vision of a restored landscape. Objectives begin with a baseline of
current conditions, connected by an explicit understanding of the mechanisms and trajectory to the
desired restoration endpoint. The implementation process operates at multiple spatial and temporal
scales (national to local, short- to long-term).



Table 1. Hierarchical nature of project cycle management

Realization Goal Objective Plan Feedback

Meaning The purpose Accomplishments  Activities that will Adaptive
toward which an or targets of one's result in  management
FLR project is efforts oractions  accomplishments or
directed meet targets

Measure Goals may or Must be Sequenced list of Monitoring,
may not be measurable and what will be done, Management
strictly tangible where, when, by Plan
measurable  or whom, at what cost
tangible

Time Long-term Mid- to short-term  Mid- to short-term Long-term

frame

Project Cycle Management (PCM) is a systematic framework (Figure 1) that can be used for
designing, planning, implementing, and monitoring an FLR project (Battisti 2017; Khang and Moe
2008). Because restoration does not occur in a vacuum, it must account for the constantly evolving
socio-economic, political and natural environmental context (Stanturf, Mansourian, and Kleine
2017). The PCM framework is not a simple, linear process; it is iterative with feedback at regular
intervals in the cycle from recurring consultations with stakeholders. Opportunities for adjustments
arise as implementation progresses. In FLR, PCM has four phases that progress towards greater
specificity with flexible timing (Table 1): Visioning, conceptualizing, acting, and sustaining.
Visioning sets out the aspirational goals for FLR, often at a national or regional level but casting a
vision may be needed at more local scales as well. Goals may acknowledge international
commitments such as biodiversity targets; monitoring, assessments and research on degradation
and/or deforestation drivers may inform the visioning phase. Conceptualizing turns goals into clear
and measurable objectives that can be acted upon. This phase determines the most feasible and
effective interventions for the target landscape that may be derived from national or regional goals or
from local goals. During the conceptualizing phase, prioritizing regions or landscapes where
restoration activities will focus may be advisable in order to gain the most benefit from limited
resources. The acting phase begins with plans for activities that will turn objectives into
accomplishments. A plan takes the objectives and develops a sequenced list of what will be done,
where, when, by whom, and at what cost (Stanturf, Mansourian, and Kleine 2017). Sustaining FLR
over the long-term are adaptive processes whereby monitoring and evaluation provide inputs into
potential corrective actions. Some examples will illustrate the four phases and the hierarchical nature
of PCM.

FLR Implementation at Local Level
Project Cycle Management

R RGN Sustaining

Figure 1. Project Cycle Management applied to forest landscape restoration
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Abstract

Forest is covered over 6,335,000ha in ROK, accounting for 63.4% of ROK’s territory. In 2015, forest land
consist of conifer forest 36.9%, broadleaved forest 32% and mixed forest 26.9%. The growing stock per ha
was 146m? in 2015. The causes of forest degradation can be listed as follows 1) use of fuelwood for household
heating and cooking 2) slash-and-burn and 3) illegal logging. The main species for restoration were Larix
kaempfri, Pinus rigida, Pinus koraiensis, Robinia -pseudoacacia, Alus firma, Populus alba x glandulosa etc.
Recently, the forest environments are rapidly changing with global climate. There need to forest practice
researches such as seedling production, reforestation, and forest tending works responding to climate change
adaptation. We have established guidelines for seed and bare root nursery practices for 82 species of 135
seedling age. In addition, the guidelines for container nursery practices for 17 species of 19 seedling age were
established through researches such as container, growing media, growing environment, fertilization, irrigation,
storage, and outplanting. Due to the effects of climate change such as high temperature, reduced precipitation,
short-time heavy rain in summer, lower temperature, cold and dry wind in winter, damage to seedlings has
been rapidly increasing in nursery. Responses of seedlings to open-field artificial warming experiments in
nursery stage were carried out to assess the adaptation and vulnerability of warming plants through seed
germination and seedling survival rate. Researches for silvicultural practices with the advent of reforestation
involve the selection of tree species considering site properties, the development of techniques (planting,
weeding, fertilization, mulching, development of labor-saving planting tool) for a valuable timber production.
It will be needed to develop techniques of smart nursery system to climate change and labor reduction, tree
planting techniques to improve tree seedling survival and growth and techniques of forest tending works for
natural broad-leaved forests.
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Abstract:

With continues increasing in nitrogen (N) deposition and global warming for several decades in China, the
deposited N and warming must have been inducing large influence on the plant growth, soil property and
elements biogeochemistry cycles on forests ecosystems. Northeastern China was one of the largest area of
plantations and secondary forests. However, we still know little about the exact pattern of N deposition and
global warming and the environmental and ecology effects to the forest ecosystems in this region. In this study,
the objectives were to quantify the N deposition, N clingy, internal ecosystem C and N cycling, and their
responses to N deposition and soil warming in two secondary forests in a mountainous region in Northeast
China. The objectives of our study were 1) to examine the exact status of N deposition (fluxes of different N
forms and patterns of isotope composition) in typical secondary forests, 2) to determine fates of deposited N
in two typical secondary forests, using the >N labeling method, and 3) to assess possible effects of increased
N deposition and warming in future on forest carbon and nitrogen cycling. Some results would be presented
in this workshop.

Keywords: forest ecosystems, nitrogen deposition, global warming, nitrogen carbon and nitrogen cycles,
Northeastern China

INTRODUCTION

With elevated nitrogen (N) deposition and air temperature for several decades in China, the deposited
N and warming must have been inducing large impacts on the plant growth, soil property and
elements biogeochemistry cycles on forests ecosystems. Northeastern China was one of the largest
area of plantations and secondary forests. However, we still know little about the exact pattern of N
deposition and global warming and their integrated environmental effects to the forest ecosystems in
this region. In this study, the objectives were to quantify the N deposition, N clingy, internal
ecosystem C and N cycling in two forests, and their response to N deposition and soil warming.

METHODOLOGY

The study was conducted at the Qingyuan Forest Station of the Chinese Ecosystem Research Network
(CERN), which is located in a mountainous region in the eastern Liaoning Province, Northeast China
(latitude 41°51°N, 124°54°E, elevation 500 - 1100m a.s.l.). The region has a temperate continental
monsoon climate, with mean annual air temperature of 4.7 °C, and annual precipitation range of 480
to 890 mm (Table 1). The study site was originally occupied by the primary mixed broadleaved and
Korean pine forests until 1930s. The original forests were burned in a large fire in 1950s following a
decades of unregulated timber harvesting. The site was gradually replaced by a mixture of naturally
regenerating broadleaved native tree species. Since 1960s, patches of the secondary natural forests
were cleared and replaced by larch plantations. Parts of the larch plantation was managed for wood
production by cleaning seedlings or clones of other plants while other parts were left unmanaged with
natural regeneration from seeds of the previous mixed broadleaved trees. This lead to a gradual
development of two distinct forest types: Namely, a larch plantation (hereafter named as larch forest)
and a mixed forest (hereafter named as mixed forest). The site has clay loamy soil that belongs to
Udalfs according to the definition of the second edition of U.S. soil Taxonomy.
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N deposition and leaching, gross nitrification in the forest catchment

Bulk deposition samples were collected on a daily basis from April 2014 to December 2017 with
three manual rain collectors at a meteorological observation site, about 500 m far away from the
stream outlet of the forest catchment. Stream water was collected twice a week at a weir near the
stream outlet in the forest catchment during the same period. The collected precipitation and stream
water samples were immediately analyzed for pH values with a pH meter. Then these water samples
were filtered through 0.22-um nylon membrane filters and further stored at -18 °C until chemical and
isotopic analysis. The ammonium and nitrate concentrations in precipitation and stream water
samples were determined by an ion chromatograph to calculate N deposition and N leaching rates.
To quantify annual gross nitrification, the oxygen isotopic analyses of nitrate in these water samples
were performed, using the pool dilution method as described by Fang et al. (2015). Oxygen isotopes
were determined by the denitrifier method followed by the thermal decomposition method (Kaiser et
al., 2007).

The fates of atmospheric N deposition into two secondary forests: °N tracer experiment

The two secondary forests with the forested catchment were selected to tracer the fates of atmospheric
N deposition by the °N labelling method. In September 2013, we set up three replicate plots of 20 m
x 20 m in each forest type, with 5 to 10 m buffers between plots. Each plot was further divided into
two 10 m x 20 m sub-plots, and *N-enriched (**N 99 atom %) **NH4* and ®NOz" (added as **°NH4NO3
and NH4®NOs, respectively) were separately added, each at 0.25 kg *°N ha?, to the sub-plots in June
2014. For each sub-plot, the ®NH4* and ®NOs" tracers were dissolved in 160 L of water (equivalent
to 0.8 mm precipitation), and were sprayed uniformly directly above the ground vegetation using
backpack sprayers. Plant compartments and soils were sampled in September 2013 (before °N-
labelling) to determine their natural >N abundance, and in June, July, and September 2014, June 2015
and June 2017 to determine the °N recovery in the each ecosystem compartment 1 week, 1 month, 3
months, 1 year and 3 years following the *°N tracer addition.

The effects of N deposition into two secondary forests: N addition experiment

The same two secondary forests as selected for 1°N tracer experiments were chosen to perform N
addition experiment. In each forest, two treatments, control and N addition, were set with three 20 m
by 20 m plots for each treatment. N addition was done conducted during the growing season from
May to October for the N addition treatment, with 50 kg N ha* yr! spraying on the forest floor. Tree
growth and litter production were monitored every year. The effects on plant nutrients, soil nutrient
availability and soil acidification were investigated in spetember of 2017, four years after N addition.

The effects of soil warming in the mixed coniferous and broadleaved forest: the larges soil
warming experiment in East Asia

The mixed forest was chosen to perform soil warming experiment to investigate the effects on forest
ecosystem dioversity, structure and functions. Two treatments, control and warming treatments, were
set in 2018, with three replicated plots for each treatment. Each plot was 6 m by 18 m. The warming
plots were heated by infrared raditator and the surface 10 cm mineral soil was heated to 2 degress
above the control constantly from the period of the early spring and later autumn of each year. The
warming was initiated in September 2018.

RESULTS
N fluxes in the forested catchment
From 2014 to 2017, total inorganic N depositionin bulk precipitation was measured at the study site
and ranged from 15 to 21 kg N ha yr? (of which about two-third was deposited as NHs"). Nitrate
leaching via stream water were 4.2 to 8.9 kg N ha® yr! (Table 1). Nitrate concentration exhibited a
clear seasonal fluctuation, with high concentration in early spring and low concentration in summer
and autumn (not shown).



Nitrate oxygen isotopes were measured to calculate the direct contribution of atmospheric nitrate in
streamwater and to quantify gross nitrate production (gross nitrification) at a catchment scale. The
results showed that mean AY’O-NOs" in precipitation was 25 to 28 permil, and 1.2 to 2.1 permil,
respectively (Table 1). Both The direct contribution of atmospheric nitrate was 4 to 8%, which
suggests stream water nitrate was predominantly from soil nitrification. Gross nitrification rates were
80 to 154 kg N hat yr! (Table 1).

Table 1. Annual N deposition, N leaching, and gross nitrification rates in the forest catchment.

Year 2014 2015 2016 2017
MAP (mm) 484 769 898 658
MAT (°C) 5.4 4.3 4.1 4.0
DIN deposition (kg N hat yr?) 20.9 21.4 17.6 17.0
NOs" deposition (kg N ha* yr?) 6.6 7.4 7.2 6.9
NH4* deposition (kg N hat yr?) 14.4 14.1 10.4 10.2
Stream NOs3 leaching (kg N hat yr?) 6.5 8.1 8.9 4.2
Gross nitrification rate (kg N ha! yr?) 80 121 96 154

2 mass-weighted mean

The fates of atmospheric N deposition into two secondary forests

The N labeling experiment for 1 year in the two secondary forests shows that 9.7-23.2% of *N
tracer was incorporated into plant tissues, 26.7-49.2% was retained in soil. 35.9-52.6% was not
recovered in the ecosystems. These findings suggested that the forests in the study area may have N
saturated. After one year, the pattern of 15N retention did not change significantly (Figure 1). The
difference in *°N retention between two N forms was small, and so was between forests, although we
expected initially the retention would be lower for nitrate tracer than ammonium tracer, and that was
lower in the mixed forest than in the larch forest.

Larch forest Mixed forest

(2) "NH,NO, [ Plant
] Organic layer
I Vineral soil

(b) ®NH,NO,

(c) NH,*NO, (d) NH,*NO,

Recovery of labelled **N (%)
=
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0
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Time since *N labelling

Figure 1 Percent °N recovery in plant and soil compartments in the two study forests.

Effects of N addition on tree growth, soil acidification and nutrient availability

Following N addition, we had not observed significant changes in basal area increments of trees and
litter production (not shown). After four years of N addition treatment, in the larch forest, we observed
significant declines in pH (Figure 2), soil exchangeable Ca®* and Mg?* concentration in the organic
soil layer and 0-10 cm mineral soil layer. Soil available phosphors concentration did not change in
the N addition treatment. In contrast, we had not observed significant changes in soil acidity and
nutrient availability (not shown). The measurement of leaf nutrient concentrations had not completed
yet.


















3aCyx0yCTon4mBocTbio (AnbbuHa, Op3y, FopHas Xxemuy>kuHa, OKTA6pbCKas, 30pbKa, [JaHrapnHka),
MONyuYMBLUME aBTOPCKME CBWAETENbCTBO WM MATeHT, MPOLUeALive 30Ha/bHYH anpobauuo npu
paiOHMPOBaHNMN B Pa3INYHbIX NPUPOAHO-KIMMATUYECKMX pailoHax He TOMbKO B Y36eKncTaHe, HO U
B APYrunx cpefiHea3naTCKnX pernoHax.

YUeHbIMX  Hay4YHO-WUCCNEAOBAaTENIbCKOr0  MHCTUTYTa  JIECHOTO  X03AlcTBa  Pecny6imku
(T.M.YepHosoir, /1.B.Hukonau n gp.) paspaboTaHbl peKOMeHAaLMN N0 CO34aHMI0 NPOMBbILLIEHHBIX
MnaHTauui (UCTallKy HaCTOALLE Ha COPTOBOI OCHOBE, KOTOPbIE B3AThbl 32 OCHOBY MPW BbINOJHEHUN
nporpammbl  pa3BuUTUA  (DUCTALLKOBOACTBA B Pecnybnvke He TONbKO roCyLapCTBEHHbIMU
MPesnpuUATUAMMN (/1eCX03aMU), HO U YaCTHBIM CEKTOPOM ((hepMepamu, NPeAnpUHNUMATENAMU, & TaKXKe
HaceneHnem)

Hannuve B KONNEKUMOHHO-MAaTO4HOM (hOHAE Ha yyacTue «lanne-Apan» B [K13aKCKON 061acTu
6onee 30 copToBble (DOPM (PUCTALLIKM HACTOSALLEN, ABMISETCA BaXKHBIM UMMY/IbCOM PasBUTUA B HaLLEN
Pecny6nuke nniaHTauuMoHHOro (CafoBoro) BblpawBaHua  (ucTalwku. [py  BbIMOSHEHWM
Heob6X04MMbIX Arpo TEXHOOMMI U OCOGEHHO, COXpaHeHMe MOOAbLIX MOCaA0K OT MOTPaB CKOTOM,
BHECEHWe MUHePasbHbIX YA00peHniA, obecriedaT HOpMasbHOe pa3BUTHE U NI0LOHOLLIEHNE (IUCTALLKN
[@Ke B O4YeHb XECTKUX MPUPOAHO-KIMMATUYECKUX YCNOBUAX, XapaKTepHbIX A4S MPearopui v
HU3KOrOPUiA NPaKTUYECKM BCEX XPeOTOB HaLLero pervoHa.

Takum o6pasom, B Oypgyulem, neped [ocyfapcTBOM CTOAT 60MblUMe 3afayqn Mo CO3haHuu
MPOMBILLNEHHbIX MaHTauMi (UCTaWKM Ha COPTOBOW OCHOBE Ha TeppUTOPMSX MYCTYHLWMX
6orapHbIX 3eMeslb NPaKTUYECKN BO BCeX 06/1acTAX pecnybnmku. NMepexof Ha passBuThe COPTOBOM
Ky/NbTypbl (PUCTALLKM MO3BONT 06eCneyunTb HapsaHOe XO3AWCTBO B 3TOM CbIpbe M MOCTaBNATb
(hpnCTaLLKOBbIE OPEXM HA MUPOBOI PbIHOK.

B LieloM, BO3MOXHOCTU [/19 peann3aumm 1 NPeTBOPEHUs B XXM3Hb rOCYAapCTBEHHON Mporpammbl
pa3BMTUSA NMPOMbILLIEHHOIO OPEXOBOACTBA, NPaKTUYECKNe HeorpaHUYeHHble. 3TO 00YC/0B/IEHO He
TO/IKO Ha/IMYMEM OrPOMHOrO0 pe3epsa 3eMeslb, MPUTOAHBIX A1 BbipalyBaH1s (UCTALLKN, Hanymne
COPTOBOrO COCTaBa, 3TOM NOPOAbl, HO U pa3paboTaHHbIe YYEHbIMU PernoHa, OCHOBOMO/AratoLmx v
3PPEKTMBHBLIX arpoTEXHONOMMIN OCBOEHUS MPAKTUYECKM OMYCTbIHEHHbIX W [AerpagupoBaHHbIX
TEPPUTOPUIA NOJ BblpaLLMBaHWE 3TOW UCKTKOUNTENbHO LIEHHON Opexorn/iofoBoi Noposbl.
Heobxo4umo TakXe MOLYEPKHYTb, YTO (PUCTALLKOBble fleca Y36ekucraHa, a TakXke BCEro
CpefHea3naTckoro pernmoHa 3To, Mpexie BCEero CocpefoToyeHve 6GoraTteiillero ecTeCTBEHHOro
reHo(oHAa, KOTOPbIA HEeO6XOAMMO He TO/bKO 3alliMliaTb U OXPaHATb, HO W WCMO/b30BaTb B
CeNeKuMmn LUeHHbIX, NPUCMOCOB/IeHHbIX K apUAHbIM YC0BUAM COPTOB U NEPCNEKTUBHBLIX (hopM. 3TO
B CBOK OYepefb MO3BOSIUT MOLHATH 3KOHOMMKY OFPOMHbIX MYCTYHOLWMX 3eMe/lb B 60rapHbIxX
Mpearopbax NPakTUYecKM BCeX XpebTOB B Y30eKUCTaHe He TONMbKO B panioHax, rae paHee
npouspacTana (UCTaLLKa, HO U AerpagvpoBaHHbIX NYCTYHOLLMX 3eMeib, UCMO0/b3YeMbIX MOA NOCEBbI
3ePHOBbIX U/ Kak nactéuia.
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B NPOV3BOACTBO CTa/I0 INaBHOM Lie/IbI0 Hay4YHbIX MCCMef0BaHWI TorfallHen TafKUKCKON NecHoi
OMbITHOM CTaHLMN.

COXpaHUTb LieHHble CBOMCTBA 3TUX (DOPM MOXHO TO/IbKO MPU UX BEreTaTUBHOM Pa3MHOXEHWUN.
ATVM BONPOCOM 3aHUMAETCA U B HacTosLLee Bpemsa TapKMKckmin HAW necHoro xo3siicTsa.
foccopTCeTbO PecnybnnKn YTBEPXKAEHbI M PalOHMPOBaHbI Kak copTa «AnbbuHa» - B 1984 r.,
«Op3y» - B 1984 r., «["opHas >xemuyXuHa» - B 1986 r., «OKTA6puHKa» - B 1990 r., «Cabox» - B 2006
I. N «XypocoH» - B 2017 T.

OCHOBHOV NPOW3BOACTBEHHON 6a30/i MO NPOBEAEHUID CENEKUMOHHbIX paboT no ducTallke
AB/NAOTCA OMNbITHOE /IECHUYECTBO B [laHrapyHCKOM /1eCX03e, PacrosiodKeHHOM Ha BbicoTe 900 M Haj
YPOBHEM MOpS U ONbITHbIA Y4YaCTOK «TeneBblllKa» B XyPOCOHCKOM NeCX03€, PacronioKeHHOM Ha
BbicoTe 1250 M Haj, ypOBHEM MOpS, & Takxke pepMepcKue xXo3aicTea B [laHrapuHCcKoOM 1 COCefHEM
Temypmanukckom (800 M H.y.M.) parioHax.

MeTogonorns uccnefoBaHuiA, yTBePXKAeHHas YUYeHblM COBETOM WHCTUTYTa, npefycMaTpuBaeT
M3y4eHne ONOMOTMYECKUX OCOOEHHOCTEN OTOOPAHHBIX M3y4YaeMbIX COPTO(OPM — MPOXOXKAEHMWE
(heHonornmyeckux a3, OCOBEHHOCTM LBETeHMs, PocTa U MJIOLOHOLUEHMS, MOPMOIOrMYecKme
NMPU3HaKW pacTeHWU, XMMUYECKUA COCTaB M/I0L0B, a TakkKe WU3yyYeHue XO35MCTBEHHO-LEHHbIX
MPU3HAKOB — YPOXKaNHOCTb, BpeMs BCTYMN/IEHWS B NOLOHOLUEHNE, YCTONYMBOCTL K BPeAUTENSM U
60/1e3HAM, TEXHO/IOrMYECKMEe KauecTBa Mao4oB U ap.

Llenbio  HalumMx ucCnefoBaHUA  ABNSETCA NPOJO/KEHME paboT MO  BbIABNEHUIO  NyYLIMX
MepcneKTUBHbIX (DOPM (DUCTALLIKU B €CTECTBEHHbIX HACKAEHUAX, UX U3YUEHWNIO N PasMHOXEHWIO,
[a/lbHeliLLee UCMbITaHKe 1 onpefeneHne Hanbosee ahheKTUBHBIX CNOCO60B 1 ONTUMa/IbHBIX CPOKOB
06/1aropaxXmBaHns PaspeXXeHHbIX B3POC/bIX KyNbTyp (UCTAWKM B XKECTKUX KIMMATUYECKNX
ycnoBusax KOXHOro TafpkukmncraHa.

BeretaTBHOe pa3sMHOXEHWE SABMAETCA OCHOBHbIM METOAOM A/l COXPaHeHWs BGUOMOrMYecKUX W
X03ACTBEHHO-LEHHbIX CBOWCTB PACTEHUIA.

B kayecTBe OCHOBHOIro MeToAa 0bniaropakusaHus, paspaboTaHHbIM paHee Ta[KMKCKAM Hay4YHO —
MCCNesoBaTeIbCKUM  MHCTUTYTOM  JIECHOTO XO3fIACTBa  Oblfl MPUHAT MeTO4 - OKY/IMPOBKa
MPAMOYTO/IbHBIM LUTKOM (2X3 CM) B TaKOM XKe Bblpe3 KOpbl Ha NOABOE U YAIMHEHHBIM LMTKOM ( He
MeHee 3x3,5 cM ) B « T» - 06pa3HbIii pa3pe3 Ha Kope Mnojsos.

Kak nokasanun Halm nuccnefoBaHus, O4HUM 13 OCHOBHBIX ()akKTOpOB, OMpeaensatoLmm ycnex pabot
Mo BeretaTMBHOMY Pa3MHOXEHUIO (UCTALLKN B XXECTKUX KIMMATUYECKMX YCOBMAX HOXHOro
TapKMKMCTaHa ABNSAETCA BNaroobecneyeHHOCTb NOYBbI.

MMpoBOAMMbIE HAMW OMbITbl MO MPOBEAEHWNIO OKY/IMPOBOK NyHLUMMKU cOpTaMu U opMamy Ha
OfHOMETHEM WX [BYX/IETHEM [MOABOE B YC/OBUAX XXECTKOW Oorapbl, AaeT 0YeHb HU3KYHO
MPWXMBAEMOCTb OKYNAHTOB (He 6Gonee 50 %). OCHOBHas npuuMHa 3TOr0 — HeJoCTaTO4Has
B/1laroo6ecneyeHHOCTb.

B Tex e cnyyasx, Korfa MMeeTcsi BO3MOXHOCTb MPOBeLeHNs, XOTA Obl YaCTUYHBIX MO/NBOB, YTO
OblN0 OTMEYEeHO HamMu npu paboTe C (PEPMEPCKMMWN XO3ANCTBAMU, MPOLEHT MNPUXKMBAEMOCTM
OKY/IAHTOB Ha OZiHOMETHMX MOABOSX AaBajl 0THOCUTE/bHO Nyynin pesynbTar (70-98 %).

Mpy 3TOM OKY/MPOBKW NPSMOYTO/ibHbIM LUMTKOM W OKY/IMPOBKW B T-00pa3Hblil pa3pe3 pasaiv
MPYMePHO OAMHAKOBbLIN pe3y/bTar.

Kpome TOro, HamMmu MCnbITaH HOBbIA MeTOZ, OKY/IMPOBKM, TaK Ha3blBaeMbIA «Tpy6UaThili MeToL». B
[aHHOM C/ly4ae NpWBOW NpeLCTaBniseT cOO0M CHATYHO B Buie TPYOKM KOpy C rnaskom. Mpu aTom
MOLBOW Cpe3atoT Ha TO/NLLMHY CHATOW KOpb! B BUAE TPYOKM C r1a3KoM, KOTopas 3aTeM HaZleBaeTcs Ha
nofBoW. TakoW Crnoco6 LWMPOKO npakTuKyeTcst B WpaHe. [MpenmyLiectBo Takoro criocoba
OKY/IMPOBKW B TOM, YTO He TpebyeTca 06BA3Ka ero nosm3aTUIeHOBOW NIEHKON 1 UMeeTCs LOBOJ/IbHO
6onbluas nnowaas obneraHns NoABos, YTo 06ecnevnBaeT NPUXKMBAEMOCTb rnaska. HefoctaTtkom —
ABNAETCA TPYAHOCTb B NOAGOPE NPMBOSA, YTOObLI ro TOMLWMHA COOTBETCTBOBa/1A AMAMeTpy NOABOS.
Pe3ynbTaT NPWKMUBaEMOCTU [/1a3KOB TakOW >Ke, Kak W Npu MNpPOBeAEHUN OKYIMPOBKA B
NPSAMOYTO/bHbIA UK T-06pa3HbIin paspes.



OcHOBHas Halla edATe/lbHOCTb Hanpas/ieHa Ha 06/1aropaxkmBaHme KyibTyp ucTallku B Bospacte 20
-30 neT. MNpwn 3TOM ONTUMa/IbHOE KOMIMYECTBO AepeBbEB LO/MKHO ObITb 200 — 240 wT/ra.

OceHbto 2015 r. HamK 6611 NOJO6PaH YHacToK 25 NeTHUX KyNbTyp (ucTallku, caenaHa obpeska Ha
MeHb Ha BbicoTe 0T 20 A0 140 cM OT NOBEPXHOCTY KOPHEBOW LLEVKN. 3a fiepeBbsimMy Oblnv NPOBeAEHbI
perynspHble MexaHU3npoBaHHble YXO/b! 3a MOYBOI B MEXAYPAALAX, & C HA4a/10M MOCTaHOBKM OMbITa
N py4YHas Nepekonka npucTBo/bHbLIX KPYroB.

VcnbiTbiBaiMCh; 06aropaxmsaHve Ky/bTyp MYTEM OKY/IMPOBOK B OLHONETHIOK MOPOC/b OT
HM3KOro nHsa (15 — 20 cm); OKYNMPOBKU B O4HOMETHIOKO MOPOC/b OT BbICOKOro nHA (70 — 140 cm) n
OKY/IMPOBKM B 1 — 5 nieTHNE NPUPOCTbI CKENETHBIX BETBEN B KPOHE [1epeBbEB.

MoaroToBka NOABOS NpW 061aropaxuMBaHUK KynbTyp MyTeM OKY/IMPOBOK B MOPOC/b OT MHSA
3aK/oYanach B CNnIMBaHWUM IepeBbEB Ha NeHb B AHBApPE, B rof NPOoBeLeHNs OKYIMPOBOK. B TeyeHne
roga NpoBOAWIUCE PerynspHble NPOYNCTKN OTPaCTatOLER AMUYKOBOW MOPOCN Ha MHSAX, YAaleHue
NNWHKUX, cnabo pa3BuTbIX Mo6eros. Npu 3TOM KO BPEMEHM MPOBEAEHUS OKY/MPOBKW, Ha MHe
0CTaB/IANOCh He 60/1ee 3 — 4 XOPOLLO Pa3BUTbIX NOGEroB.

MMoarotoBka MOABOS MpPU  06NAropaXXmMBaHUM  Ky/nbTyp MyTeM OKY/MPOBOK MPOBOAUMBIX
HENnocpeACTBEHHO B KPOHY [epeBbeB, BO U30eXaHWe ocnabneHns [epeBbeB B pesysibTare
MHTEHCMBHbIX 00pe3oK , nposBofunacb B fABa 3tana. B (espane — maprte(3a rog Ao Havana
OKY/IMPOBOK), AN CTUMY/IMPOBAHUA MHTEHCMBHOIO POCTa TeKYLUMX Mo6eros, yaaisanvuch ULLHME
3aryuiatoLme KpoHy, 60/bHble U yCbiXaroLme BeTBU, C ocTaB/ieHneM 8 -10 OCHOBHBIX CKeNIeTHbIX,
MepBoro M BTOPOro Mopsiika BeTBeil. Ha BTOpom 3Tane, nepes MpPOBEAEHUEM OKY/MPOBKM
MPOV3BOAMIOCL BTOPUYHOE NPOPEXKMBaHKE KPOH, C OCTaB/IeHNEM 19 NMPUBUBKU YXKe 3-4 OCHOBHbIX
KPOHOOOpasyoLLMX BETBEW, HA KOTOPble NPMBMBASIOCH 6 — 8 rNasKos.

B neTHMn neprog OKyNMPOBKU MPOBOAUINCE C MOMEHTA BbI3peBAHUA TNa3K0B, C NEpBOV AeKagpbl
MIOHS, 4O MOMEHTa NpeKpalleHns OTAeNleHNs KOpbl, Kak Npasuio - 40 BTOPOW Aekadbl Mons C
nHTepBasiamu B 10 — 15 fHei.

MpVBOMNHBIA MaTepuan BO BCEX Cy4vasx 3arotaB/MBasICA HEMOCPeACTBEHHO Meper MpoBefeHeM
OKY/IMPOBOKC OMOJIOXEHHbIX JyYLINX COPTOMOPM (hUCTALLKKW, HA KONEKLUMOHHOM MAaTOYHOM
yyactke B OnbITHO-NOKasaTeNbHOM necHuyectse WM. 1100 netma Wcmamna CoMOHW B
[aHrapnHckom necxose. Ha JaHHOM y4yacTKe MMEETCA CO3faHHad Konnekuma nnowafblo 48 ra
NNaHTaLnin UCTALLIKA NydLLNX COPTOB 1 COPTOHOPM.

[Mpy NeTHUX CpOKax OKY/MPOBKW BbIMOMHAMUCL XOPOLUO BbI3PEBLUMMM rNna3kamy C MpPUpPOCTOB
Tekyllero roga. B kauectBe 00BSA3KM MCMNOMb30BasiaCb MOAMX/IOPBUHWMNOBAA MieHKa. O6BfA3Ka
cHUMmanach yepes 20 -25 fHeld nocne NPoBeLeHNs OKY/IMPOBOK.

OZHOBPEeMEHHO NPOBOAMIICA YUYET NPYKMBAEMOCT N1a3K0B. B MOMEHT CHATUSA 00BA3KM Ha NOABOSX,
C SBHO TMPWKUBLLUMMUCA LUNTKAMMW, A9 YCU/IEHUS TMPUTOKA NUTaTe/IbHbIX BELEeCTB U
CTUMY/IMPOBAHUA MPOpacTaHWUs rNaskoB B rof OKY/MMPOBKW, NPOBOAW/IOCH YAasleHNe POCTOBbIX,
npopacTarLLMX NMOYeK 1 NUHLEPOBKA BEPXYLLKK rnobera.

Mocne Toro, Kak rnasok Tporasacst B pocT, MOABOI Cpe3asicsl Ha WM BbICOTON 15 -20 M, KOTOpPbIi
BbIpe3a/iCs Ha KOJbLO NPW AOCTVXKEHUM OKYNAHTaAMU A/ivHbl 20 — 25 CM. Y X0[bl 33 OKY/IAHTaMK
3aKNYaInCh B PerynspHoii NoAUYNCTKe UX B MepBble 4Ba rofa (2 — 3 pasa 3a BereTauMoHHbIN Nepros)
OT [AW4YKOBbIX nNob6eros. CregyeT OTMETWUTb, YTO B MOCNeLyOWMe rofbl Mocsie npoBeAeHs
OKY/IMPOBKW, MPOYUCTKM OT ANYKOBOI NOPOC/N BbINOMHAMUCH N0 Mepe He06X0AMMOCTH (06bIYHO He
6onee 0HOro pasa 3a BereTalMOHHbIN Neproga).

YueT COXpaHHOCTU OKY/NAHTOB NMPOBOAWIICA B KOHLIE BEreTaLMOHHOr0 neproga (Havano Hosops).
Pe3ynbTaTbl TPEXNETHUX WUCMNbITAHWIA Pa3NNYHbIX NPMEMOB 061aropaxXmnBaHNa B3POC/bIX Ky/bTyp
(hucTalKM NOKasasv BbICOKYH 3P(EKTUBHOCTb OKY/MPOBOK B OAHO — ABYX/ETHUE MPUPOCTbI BO
BCEX BapuaHTax OnbITa, N0 BCEM CPOKaM NnpoBeAeHus paboT.

Kak BMOHO M3 faHHbIX Tabnuubl 1. NPUMXMBAEMOCTb M COXPAHHOCTb Na3KoB MO BCEM CPOKam
npoBeseHns paboT bbina B cpefHeM 74 %.
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KayecTBe MpumMepa npesnaratoTcs LOCTATOYHO XOPOLUO WM3YYeHHble apyeBble (MOXOKEBE/IOBbIE)
(hopmaumm.

MOXOKeBE/IbHVK SBMISIETCA OCHOBHOM MOPOLHON COCTaBNAOLWEA FOPHbIX NecoB Y36eKucTaHa.
ApPYEBHUKMN NONYUNIN cCamOe 60/bLLOE PacnpOCTPaHEHNE B FOPHbIX necax Y36eknctaHa - 11 % ot
BCEI NOKPbITON 1ecoM naoLwagmn n noyutn 80 % OT BCeX FOPHbIX /1eCOB. Ha 3HaUMTE/IbHOM YacTu rop
MOMXOKEBE/OBbIE Jfleca OMpefenstoT A0CTaTOMHO YETKO BbIP&XKEHHbLIA NECHOM MOSIC M Chnyxar
XapaKTepHbIM 3/IEMEHTOM FOpHbIX naHawadpTos /6, 7/.

B hopmmnpoBaHNM MOXOKEBENOBLIX /1€COB Y30eKMCTaHa Y4yacTBYHOT B OCHOBHOM Tpu Buia
MOXOKEBENbHMKOB CeKLMmM Sabina: MoXOKeBebHMK 3epaBLuaHCcKuiA (Juniperus seravschanica Kom.),
MeCTHOE Ha3BaHWe Kapa-apya; MOXOKeBe/bHWK nosnyLaposuaHbiv (J.semiglobosa Rgl.) - cayp-apua;
MOXOKeBENbHUK TypKecTaHCKuiA (J.turkestanica Kom.) - yprok-apua.

[anbHenwas paboTta CTPOMTCA Ha UCXOAHbIX MaTepuanax, 3aMMCTBOBaHHbIX 13 MOHorpagun K.4,.
MyxamegwmHa n H.K. TanaHuesa "MoxokeBenosble neca” /5/.

EcTecTBeHHbIN apeas yKa3aHHbIX BULOB MOXOKEBE/IbHUKOB OXBaTbIBAET OrPOMHbIe MPOCTPAHCTBA
TaHb-LLlaHa n TMamupo-Anas, Ha KOTOpbIX Habnwogaetcd 60/bLUOe pasHoobpasvie MOYBEHHO-
KIMMaTUYeCcKuX YCNOBUA, NpuUyeM 3TO pasHoobpasve TeCHO CBA3aHO C TakKUMW TOPHbIMU
06pa3oBaHMAMU, Kak Xpe6Tbl. TeMnepaTypHbIii PeXXUM XPebTOB HE O4EHb CUMbHO PA3HUTCSH, EC/IN UX
XapaKTepr30BaTb KaK HeYTo CpefHee M yuuTblBas BbICOTY Haf YPOBHEM MOpS, B TO BPeMs Kak B
OTHOLLEHWUW YBNaXKHEHWS 3TUX TEPPUTOPUIA UMEETCA OFPOMHOE pasHoobpasme.

Ha Tepputopumn Y36eknctaHa MMeeTcs NATb 1IeCOPaCcTUTENbHbIX PaioHOB 13 13, pacnosioKeHHbIX Ha
Tepputopun  CpefHeli A3nm 1 KasaxctaHa: TypkecTaHO-Anaiickuii. [vuccapo-[apBasckuii,
3epaBLUAHCKMIA, YaTkano-Yramckuii n Yatkano-KypaMUHCKNIA.

Cneundmka Komnnekca (U3MKO-reorpaimyeckux YCnoBuiA parioHOB HaxXO4WUT CBOe YeTKoe
BbIp&XXEHMe B PacnoOXeHUW (opmauuin apunm B MofepHu3nposaHHon K.[.MyxamealwvHbIM
Knumatuyeckon cetke [.B. Bopobbesa /4/, KOTOPbIA onpeaenn, 4to (hopMrpoBaHme Tuna ecHOro
yyacTka Mnpu OLHOPOAHbLIX MOYBOOOpasyoWMX nopogax W dopmax penbea onpepensercs
[ECTBMEM BaXKHEMLWMX (aKTOpOB KMMaTa - Bnarv wu Tenna. B moguduumpoBaHHON ceTke
MOMXOKEBE/OBbIE fleca PasMELLaoTCA B KIMMATUYECKMX MOosicaX OT OYeHb CyXOro A0 MOKpPOro (B
OTHOLLEHUW YBNAXKHEHMS) N OT XONOLHOI0 O OYEHb XXapKoro (B OTHOLLEHWM TENa).

Apeasny KaXoro Buza apum COOTBETCTBYET CBOI KIMMATUYECKUiA Komnneke (puc 1).












MOBbLICUTCS TMNCOMETPUYECKMIA YPOBEHb FpaHuUL, pacrnpocTpaHeHns gopmauunii apun. Mpu aTom,
Hanbosiee MOBLICUTCS TUNCOMETPUYECKUIA YPOBEHb HWDKHEN rpaHuLbl apyn  3epaBLUaHCKOMN.
YBenunuatcsi runcomeTpruyeckme 0TMETKIN BEPXHE rpaHuLbl apuy 3epaBLuaHckol - Ha 900 — 800 m,
NONyLLIApPOBMAHON - Ha 750 — 650 M, BepXHel rpaHnLbl apum TypKecTaHCKOW - Ha 650 — 500 m. Mpn
3TOM, NOA TpaHuUaMn KMMeKTCH B BWUAY TpaHuLbl BO3MOXXHOrO 61aronpusTHONO COYeTaHus
KMmaTuyeckux (pakTopoB A/ BCel (popMaumm apyeBHUKOB B Y36ekuctaHe. [ns OTAeNbHbIX
NecopacTUTeNbHbIX paioHOB BO3MOXEH eLle 60/bLUMIA pasmax KonebaHwi, HO npu 06LMX
BbISIB/IEHHbIX 3aKOHOMEPHOCTAX.

Pe3ynbTaToM Takoro cApura rpaHul, opmaumii apum SIBUTCA CY)XXKEHME WX BbICOTHOIO nosca
pacnpocTpaHeHus. FpuyeM, Cy>KeHWe BbICOTHOTO Mosica HMXKHETOPHbIX (hopMaLMin OXuaaeTca Ha
00/bLUYI0 BENMUYNHY MO CPAaBHEHWUIO C BbICOKOTOPHOW (hopMaLmein. 3To, eCTECTBEHHO, YMEHbLLUNT 1
06LLyto nowab ¢ ycnosuaMu, 61aronpuaTHeIMKU 419 pacnpocTpaHeHns apyeBbIX opMaLuii.
Kpome TOro, ¢ yBenmyeHMeMm BbICOTbl Haj YPOBHEM MOPS 3HAUUTENbHO YXYALIAKTCA NOYBEHHbIE
YCNOBMSA, TaK Kak BCe OOMbLUYHD WX YacTb HAYMHAKOT 3aHUMaTb CKa/lbl, KAMEHWUCTbIE OCbIMMK,
Herny6oKme noysbl. ITO, B CBOK 04epefb, 3HAUUTENIbHO CHU3UT NPOLYKTMBHOCTb apYEBHMKOB Ha
HOBbIX MECTO0OUTaHUAX N YCNOXHMUT PaboTbl MO UX CO3LAHUIO.
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INTRODUCTION

= The world's largest contiguous tugai forests occur along the Tarim River,
China and its tributaries in the Tarim basin [Thevs et.al. 2008].

f MANAGEMENT OF PESTS AND
DISEASES IN TUGAI FORESTS ON
THE ILE RIVER BASIN IN
AZAKHSTAN

= In Kazakhstan the tugai forests are free, shrub and herb communities in
flood plains of the Syr Darya, Chu, lle, Karatal, Lepsy, Aksu and Charyn rivers
with total area of about 400 thousand ha of which is covered by forest no
ore than 150 thousand ha [Baizakov et.al., 2007].

YULIYA'S. BORISSOVA,
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Kazakh National Agrarian University, Aimaty, Kazakhstan

Tashkent, 2018

INTRODUCTION INTRODUCTION

= |n addition to frequent fires and illegal cuttings of the

unique fugai forests, they constantly decrease = The aim of this research was to study the condition of the tugai forests,
because of the growth of pests and diseases loci and growing on the floodplain of the lle Riverin Kazakhstan and develop
an unregulated year-round pasturage of livestock. All measurements for their profection.
these reasons essentially influence reproduction, )

= The fasks of the research are the following:

growth and development of the tugai vegetation
[Prohorov, 1982].

Compared with the other plant communities of the
tugai vegetation, the tugai forests are the most
threatened ecosystem [Thevs etf.al. 2008].

carrying out an observation of the tugai forests in the lle river basin;
identification of pest and diseases of the main tree speciesin the tugais;
proposal for conservation measures for tugai forests.

MATERIAL AND METHODS MATERIAL AND METHODS

Py 7 [ %

To determine the pathological condition of tugai forests,

reconnaissance and detailed survey was conducted.

We collected samples of pests and diseases on sample

plots during the vegetation period.

Samples of damaged parts of plants were collected:
aves, branches, fruits, wood according to the method

of AK. Skvortsov [1977].

To collect insects, which are pests of tugai forests, we

used the flight inferception fraps.




RESULTS

State of tugai forest stands on the sample plots

| [NeTtocafion, free  [Composifion ‘Ag S Y ieight. [Features State of frees in
lspecies lyeas Lem |m the stands
3 4 5 3 7 )
T [Kurly SE, Populus [10Turanga |55 36 2
ldiversifoiia
2 [Kurly SE. Populus [0 Turanga |55 34 2
ldiversifoiic [The foliage s green|
& 10Turonga |55 34 12 lcrown  weakly  knobby,|
the  increment 2 - weakened|
weakened in compoarison|(dry crown 1/4)
a 10Turanga (60 40 4 with  normal, dried|
loranches less than 1/4
ldiversifolia
5 / [Shelek SE. 10Turanga |50 32 12
Populus pruinosa

RESULTS

iddle degree of damage in the Turanga = Middle degree of damage in the Ash
stands

b I R—
occumence
Populus diversifolia, P. pruinosa
11 Coleoptera: Buprestidae
(Ml Agrilus ganglbaveri Semenov, 1891 Frequent-20 pcs. Damages the leaves and thin twigs.
| Agrilus fschifscherini Semenov, 1895 Veryrare -1 pes.  Larvae developin wood.
Anthaxia (Haplanthaxia) nanissima Frequent- 19 pcs. Develops on turanga (P.diversifolia, P.pruinosa).
Alexeev, 1964
|Capnodis miliaris metallica Ballion, 1871
iDicercc aenea validiuscula Semenov,
1895

Rare -7 pcs.
Veryrare -1 pes.

Itis a serious pest, inhabits frunks and weakened frees.
Itis a pest of Salix, also inhabits on Populus.

Coleoptera: Cerambycidae Latreille, 1802
Turanoclytus namanganensis Heyden, ~ Frequent- 19 pcs. P.diversifolia, P.pruinosa are hosts.
1885

Lavae develop in the branches of Salix sp.
P.diversifolia, P.pruinosa, Rosa silverhjelmil and Alhagi.
Coleoptera: Curculionidae Latreille, 1802

EBl Doryfomus longimanus Forster, 1771 Veryrare -5 pes. Beefles damage buds of Populus and Salix.
Chiorophanus caudatus Fahraeus, 1840 Very rare — 1 pes. Polyphagia. It feeds mainly on the leaves of
Glycymhiza, Populus, Salix, Elaeagnus angusfifolia,

.C\eroc\y'us semirufus collaris Jakovlev,  Rare -7 pcs.
1885

Tamarix.
Coleoptera: Chrysomelidae

Hledeliu insignis Lefévre, 1875 Very frequent-  Host plants are Salix, Populus and Tamarix.
107 pe
Rare -7 pcs. Beetles inhabit on P.diversifolia, P.pruinosa and Salix.

Cryptocephalus dilutellus Jacobson,
1901

Bl Agelastica alni Linnaeus, 1758 Veryrare -1 pcs. Inhabitin Salix Linnaeus, 1737) and Populus.

RESULTS
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2 3 4 5 3 7 B
Shelek SE, T0Turanga [50 32 2 [The follage is green; crown|2 -
Populus pruinosa lweakly  knobby,  the|(dry crown 1/4)
Charyn SNNP, (10 Ash 55 32 2 increment is weakened in
Fraxinus sogdiano| lcomparison with normol,

died branches less than

1/4
[Charyn SNNP, |10 Ash a5 24 0 Foliage 15 green. shiny,|T - without signs of
Fraxinus sogdiano| crown is dense, incrementiweakening

of the cument year i

nomal  for  the free

lspecies, age, habitalf

lconditions and season
[Charyn SNNP, |10 Oleaster [50 30 2 Folage is green; crownlz - weakened
Elaeagnus weakly  knobby,  the|(dry crown 1/4)
langusifolia increment is weakened in
[Charyn SNNP, |10 Oleaster [55 32 2 lcomparison with normol,
Elaeagnus dried branches less than

ifol 1/4

RESULTS

igh degree of damage in the Turanga

asellus

Beetles — pests of fugai forests

= Bedelia insignis

= Weak stands of Turanga

= Hylesinus varius


https://www.zin.ru/animalia/coleoptera/rus/xylnamdk.htm
https://www.zin.ru/Animalia/Coleoptera/images/me_smi/Bedelia_insignis_ms.jpg
https://www.zin.ru/Animalia/Coleoptera/images/kvm_full/Hylesinus_varius_km.jpg
http://www.cerambyx.uochb.cz/assets/img/taxa/xylotrechus_asellus.jpg

Fraxinus sogdiana

Very frequent — 132 pcs._Mass species.
Elaeagnus angustifolia
Coleoptera: Cerambycidae Latreille, 1802
lChIorophoms elasagni Plavilstshikov,  Veryrare -2 pcs. E.angustifoliais a host plant.
1956

I Hylesinus varius Fabricius, 1775

Turanoclytus asellus Thieme, 1881 = Very frequent —72 pcs.  Itis biologically related to E.angustifolia.
Xylotrechus grumi Semenov, 1889

Turanium scabrum Kraatz, 1882 Rare - 7 pcs. It inhabits many species of tugai forests, but
prefers E.angusfifolia, P.diversifolia and
P.pruinosa.

Develops on this twigs of E.angustifolia.

Glaphyra idti Frequent - 20 pcs.
Ganglbauer, 1883
EllTetrops elaeagni Plavilstshikov 1954 Very rare - 5 ps. It is related to E.angustifolia.
Coleoptera: Scolytinae Latreille, 1804
Bl scolytus jaroschewskii Schevyrew, 1893 Very frequent - 75 pcs. _Itis a dangerous pest.
Tamarix
Coleoptera: Buprestidae
Habroloma (Habroloma) aureum Rare - 6 pcs. Imago were found on Rosa silverhjelmii and
Semenov, 1890 Tamarix ramosissima.

ry ra inhabits on Tamarix.

Diseases of the tugai forests

Inonotus pseudohispidus on Populus
diversifolia

Melampsora tremulae Tul. - on
Populus pruinosa

Conclusion

f = According fo the research results, pests and diseases do not form mass
| outbreaks on the temitory of tugai forests of the lle River basin. Therefore
applying biological freatment is not appropriate. However, preventive and
forest protective measures should be taken.

= If is recommended to conduct selective sanitary feling and cleaning of
debris as preventive forestry measures in the tugais.

= We recbmmend to implement a system of forest monitoring in the tugai

. which will help state institutions for the protection of forests and

faupia and specially protected natural areas to monitor the development

of pests and diseases foci and to take timely measures to eliminate them.

Coleoptera: Chrysomelidae
Veryare - 1 p |

10/3/2018

Pests of fugai forests

= Elaeagnus angusfifolia is damaged by following species of Lepidoptera:
| Cossus cossus (Cossidae), Hyles hippophaes (Sphingidae), Lymantria dispar
| (Noctuidae, Lymantrine).

= Populus diversifolia and P.pruinosa were found following species of
Lepidoptera: Dicranura vinula (Notodontidae), Smerinthus kindermanni
(Sphingidae), Catocala optima (Noctuidae ).

= Dicranura vinula

s cosssl o - Dl ik CHIMGIGALITET oG

= Cossus COssUs

Fungi which caused roots on the tugai

frees
Type of oot Damaged pars

Popyporus squamosus Hudson NALIERETET8 Heartwood, bottom part of
ex Fries, 1821 stem and root spurs

Laetiporus sulphureus (Bull.) Yellow and dark brown Middle and bottom stem parts
Murrill, 1920

[ELCHERERET (LRSI White and light yellow: Stem, thick branches and
Fries, 1849 windfall

Fomes igniarius (Linnaeus) Light yellow, dark brown  Middle and lower parts of
Fries, 1849 or white stem, roofs, thick branches
Armillaria mellea (Vahl.) White periphery Root spurs, butt-log portion,
P.Kumm., 1871 stubs.

Pholiota adiposa (Batsch) P. Dark brown center, Middle and bottom stem parts
Kumm, 1871 forming hollow

Pholiota squarrosa (Pers.) White
Kumm., 1871

Bottom part of stem and root
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INTRODUCTION

POPULAT|ON DEMOG RAPH|C CHARACTER'S'”CS OF Mongolia is one of the country which most severely affected by -
desertification and land degradation. The 77.8 % of total land
HALOXYLON AMMODENDRON (CAMEY) BUNGE |N territory of Mongolia is exposed to some degree to desertification
GOBI DESERT OF MONGOL'A and land degradation; among it 35.3 % at slight, 25.9 % at moderate,
6.7 % at heavy and 9.9 % at very heavy level of desertification.
Due to desertification and land degradation the plant coverage,
species composition has been changed including Saxaul (Haloxylon
ammodendron C.A.Mey Bunge) forest cover, productivity of main
forest forming species of Gobi Desert region sharply decreased.
Haloxylon ammodendron C.A.Mey Bunge is a desert shrub with
ecological and economic importance. Because of the severe drought
and excessive use of Saxaul forest, which is the only forest
component in the Gobi desert area, caused loss of Saxaul forest on
125.0 thousand ha land in Mongolia. Local people settling in arid
zone continue to utilize woods shrubs sand bushes for their fuel
wood consumption. This is becoming a crucial factor in sand
movement and sand accumulation causing desertification and land
degradation.

Altantugs Oyuntugs (MSc)

Nyam-Osor Batkhuu (PhD in Forest Environmental Science)
Department of Environment and Forest Engineering,

School of Engineering and Applied Sciences,

National University of Mongolia

E-mail: il.com, a. il.com
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MATERIAL AND METHODS

In this regard, the objectives of following researches were:

to explore population
demographic structure

to explore the demographic structure of
Haloxylon ammodendron from geographically
distant populations along Mongolian Gobi Desert

STUDY SITE Estimated in population demography and survivorship curve MATERIAL AND METHODS
— Wmerp 1= NN, 1,=the proportion of the original cohort dying during each stage dx
ge
. ABlGEE: | WBlack) | +7 Hes n,= x population number in survival
- =l d,=x from age x+1 cohort per mortality in population
30memp | 2viock | Sbioek | Bbicek [ 39mem Q= A1, = 10,/ q,= x_from age x-+1 cohort per mortality rate population ratio

Ky =1, Ky, was standardized but, unlike g, summing the K to find the long-term Killing power is
a legitimate procedure (Begon et al., 1986).
e, =the expectation of future life (ex) in age units was estimated as:

Ky = 10g10N,10g;0Nye 1

2block | bblack | 9 block

owerr
Monitoring plots were established with
dimension of 30x30 2 and divided into

Table of population age structure

10x10m subplots. All trees in the plots were A dlisses Age Diameter classes’ Height class. Population | Percentage of
market and their GPS position, distance _ (3cm) (40 cm) number | population, %
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CONCLUSION

The population ic structure of H. was shaped as irregular “Reverse-J shaped” in all
studied populations of Mongolia, i.e., the most trees measured were included in younger age classes and the
number of seedlings was limited. The static life-table proved that population size in the first three age classes
were had high range of variation, seedlings, juveniles and small trees had higher rate of mortality which was
found in other desert shrub species. The survivorship curves of the studied populations demonstrated high
mortality of seedlings, juveniles and younger adults, followed by lower mortality of older adult trees, which was
approached Deevey type 111, in which the highest mortality was found in the early life stages. It was believed
that the early reproductive stages from seedling to juvenile and juvenile to younger adult are at greater risk
relative to adult individuals. It was the key stage of successful regeneration

The nearly in all populations except DG1 and DG2 lack of seedlings was observed which indicates the
exiremely low seedling recruitment and higher mortality of seedling that could be related to the adverse arid
conditions and excessive livestock grazing in the region. Generally, stable snow covers in winter can be
observed in the Mongolia’s Gobi Desert and the seed germination and seedling emergence occurs at the same
time with the snow melting, followed by rapid increase of air temperature and drought in spring season which
resulting main reasons for higher mortality of seedlings and juveniles in H. ammodendron. By contrast,
considerable number of individuals was in the early life stage of H. ammodendron, the deficit of seedlings and
the high mortality of seedlings and juveniles are most considerable problems in this region. These results
suggest that studied populations of H. ammodendron are threatened and efforts are required to minimize

Limited seedling i requires conservation efforts in order to

protect existing populations in Mongolian Gobi desert.
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B mpouecce pocra  3HaueHue
CpefHeil  BBICOTBI  JIECHBIX ~ KyJIBTYp B
3aBHCHMOCTH OT MX TYCTOTHI H3MEHSETCS He
CTONL  3aMETHO, KaK 3HAYCHHE CPEIHEro

JIMameTpa. Tlostomy, st pacuera
i) Ta ycroii ™
(BbISIBICHHE CTaGHIBHOCTH pocra)

HCIIOJIB3YETCS 3HAUCHHME CPE/IHEro JaMeTpa
(Mys)-

Menee ycTOHYMBHIMU OKa3aquCh H
47-netHue KyIbTyphl B HHIKHEM IOANOSCE
(2150 M) ¢ MEHBLIMM KOJIHYECTBOM /IEPEBLER
Ha equHMie miomamm (np. mi Ne 4, 1052
nepesa Ha 1 ra; np. mwr. Ne 3, 2336 nepesbes
Ha 1 ra). U Tonbko npu rycrote 3333 nepesa
Ha 1 ra macaxJienue B Bospacte 47 JieT uMeeT
craryc HeycToiiumBoro. BepostHee Bcero,
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Ilo pesynbrataM O BBIYHMCICHHS 3allaca MOXHO CKa3aTh, 4TO 3arylICHHBIC €IOBBIC

Fl KyIbTypbl MeHee MNpoAyKTHBHbL [losTomMy ni1s cosjammus KyabTyp ¢ Gonee  BBICOKO#H
N ————— 110 TPOAYKTHBHOCTBIO COKpPATHTh ‘BO cestHieB ¢ 10 Teic. 10 5-6 Thic. wT. Ha 1 Ta
a J 108 € 00s3aTeIILHBIM YXOJIOM.
|
L 1106
1104
1 |
~ e
Sq 1 2%
& g
g =
p o =
1 0% o
7 jos
— o IUEB

800 1400 200 2800 3333 ol

OTpHIATEILHOE BIHSHHE CTOTHI
o p o 0 W0 M0 W 3
Ha b B o, (HA o)
BO3pacTe npu Gosee Tycrora, ur./ra. 00 195 0 4 Sy g
ee 3HadenuH, Hanpumep 3333 nepesa Ha 1 ra, . N e
o uewm — Puc. 1. CPEJHEro IMAMETPA H YCTOHUHBOCTH Tyenm, i/ia
o (ACDERECRIOTLYCIOTEIIOCATIORS Prc.2. 3aBHCHMOCTS 3amaca APEBECHHBI OT
ko> pummenta ycroituusocts jio 1,10.
Gy ¥ Ao 1, a - B 47-TICTHIX KyTbTypaX. IYCTOTHI B €IOBBIX KyJIhTypaX.
+CocHOBBIE ~ KyJBTYpBl Ha Mp. TUL C )
B enoBRIX Jecax s KomuyecTBoM jepesbes 1,9-2,3 Thic. mt./ra B
CO3/1aHUA JIECHBIX KYIBTYP OblIM nHmwkHeM noxnosice Ha C3 um CB ckionax
YIBTY] umeror ko3, ycroiu. 0,8. Takoii K03, 1 J o @ JE0
HICTIONILS0BANbL - HHTPOAYUICHTLL 03BOJSET CKA3aTh, YTO OTH HACAKACHHA g3 9 =
COCB OOBIKHOBCHHAs i ycToiunBbie. BeposTHO, uTO B HIKHEM o 0% m o
IIHCTBEHHHIIA CHOMPCKAs. B OTHX = o =
TIpuveHeRne MHTPOMYIICHTOB B MECTOOOHTAHHS NIOMYHAIOT BCE HEOOXOTHMEIS E 0% 0
JIECHBIX KY/IBTYpaX HA NPAKTHKE B O7IGMEHTBI Allil XOPOLICTO POCTA H Pa3BHTHA. - o 1o
€/10BOi 30HE MI03BOIHIIO COKPATHTh = o =%
Q0 E0
CPOKH JIECOBOCCTAHOBJICHHUSA, B cpeHeM nojnosice nauGonee O I
TMOCKOMBKY ~ MHTPOJYUEHTH IO ycroit 0Ka3aMmCh c g v ©
POCTY M Pa3BUTHIO NPEBOCXOMIN KOJIMYecTBOM JjepeBbeB 1,5-1,8 thic. mr./ra T 0 L E
B -
MecTHyIo Toposy — enb Llpenka (0,70) coorsercrBenno. C  yBenHueHHEM g 8 o
win THHB-TIAHBCKAS. KOJMHECTBA JICPEBLCB 110 2,6-2,8 Thic. wt./ra 5w o mé
MHIpOAYLEHTE  IpUMeHSIH B K02(. ycroiiumBocTn Bospactaer 1o 1. B otom 3, oo
Pa3INYHBIX JIECOPACTUTEIBHBIX cnyqaeu LEREE 00 O e om0 oo e
HEYCTOHUMBBIM M HAXOJATCS B COCTOSHHH
YCNOBHAX, OCHOBHEIC MOCAAKM MX YTHETCHHs!, HMCIOT HU3KHUIi CPeHMil tHamMeTp 4
peEn RS e W 0e3 NPOBENCHHS  COOTBETCTBYIOLIMX 08 o u
60 ¥ o s (Al
Bo3pacra (60 er). THIi B DTHX MOXKET 4 16 18 20 22 24 2§ 2B

CHH3HTBCS yCTOHYMBOCTb, 4TO NPHUBEAET K 0 BHu

|
BETPOBAJTY H CHETOJIOMY. [ycToTa, Teic. Wr.ra

Putc. 3. BIMSAHIC TYCTOTH H TCCOPACTHTENBHBIX
YCIIOBHii Ha COCHOBBIE KYIBTYPBL.

C Bo3pactom, k 70 rOAAM HACAAICHHE CHIBHO MOKCT NOBEPIHYTHCH BAMAHMIO MPHPOTHO-

KIMMaTHIeCKHX (JakTopoB (CHErosoM, BeTposail, GYpenioM M T.IL), H TaKoe HaCAKICHHS MOXKHO CUHTATH

HEYCTOHUYHBBIM.

e Tlo Tam it BO
KYJIbTYp JIHCTBEHHHILbI 3aCIy/KHBACT JIOJDKHOTO
BHHMAHHA, TaK Kak yxe B 60-1eTHem Bo3pacTe 8
OHM JIAl0T GOJIBIION 3a1ac JPEBECHHBI C MaJIbIM
KonnyectBoM jepesbeB Ha 1 ra. (1-1,4 Teic.
mT./ra) uX KOI(OUIMEHT yCTOHYHBOCTH paBeH
0,84-0,87.

* Bce KymbTyphl JHcTBeHHHMIBI B 60-neTHEM

BO3pacTe B BCPXHEM  MOJNOACE  MeHee

NPOYKTHBHEI, 1O CPABHEHHIO C KyIbTypamH B

JIBYX JpYrHX noamoscax. 210 oOBACHAETCS

MeHee  ONArONPHATHEIMH  KIMMATHYECKHMH

YCIIOBHAMH [UIA POCTA M Pa3sBHTHA DPaCTEHHI

(KOpOTKHMIi JICTHHii NepHOJI, KOPOTKHil nephoj

BEreTalliH, MaJoe KOTHIECTBO CBETOBBIX JHEi H H

ap.)-

HecmoTpst Ha He3HAYMTEIBHBIH 3amac B BepXHEi

30He  JMCTBEHHWIA  3aClyKMBAeT  3/ECh

HPOKOTO P TaK  Kak T Tycrora, wrira

CKJ THYIO, THYIO, .

BOTOPETYNHPYIOIIYIO W ADYTHe 3AIUMTHBIC Puc. 4. 3anac 1peBeCHHBI THCTBEHHHUIIBI CHOHPCKOH

B 60-TIeTHEM BO3pACTE HIKHEM NOITIONCE B
ymxn. 3aBHCHMOCTH OT IYCTOTEL.

3anac, m%ra

1081 1250 0 160




JIMArHOCTHKA KH3HEHHOT0 COCTOSIHMS JIECHBIX KYJILTYP B €JI0BOii 30He.
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HccneioBanust M0Ka3aiy, 4o 110 1 IS ISR, = TR (REEE i, jst
npomectsui 30 JeT CO BpeMEHH S u3yHenHs 0 3nech BIMAHUE KECTKHX JIECOPACTHTENBHBIX
HOCA/IKH BCTPEHAIOTCs KyLTYpBL, YeII0BHii BepXHErO NOAIOsCA, Ha BbicoTe Cbitue 2500 M Hax yp. M. JKH3HEHHOE COCTOSHHE APEBOCTORH HA

IJIe Ha IUIOMIaJIKe COXPAHMIIOCh 8- £8:= pOGHBIX OLICHEHO KaK CHIILHO HIH CHITBHO

9 cesHIEB, Teleph YK€ CTABLIMX § § X3 7np.an Tlpu onpeeneHHH KU3HEHHOrO COCTOSHIS KyJIBTYD IHCTBEHHHIIBI 60-IIETHErO BO3PACTa B PA3HBIX BBICOTHBIX
Jepepbamu.  Tlocie obpaGotkn 3 & ¢ HO/INOACAX YCTAHOBIIEHO, HTO YCIIOBHS P i s
HENEIIIE  GEEOMEN, S g G TI0%ICE EIOBBIX JI€COB BIIOAHE NPUTO/Hbl. OZIHAKO NPH HATMYHMH TyHIINX YCIOBHIi MEHEE 3AMETHO IPOABIACTCA
EYAERYDEL © el G g Gopn6a 3a CYIIECTROBANNE W Ha eANHHILE IO/ C BO3PACTOM COXpAHsETCA Gobe cTRONOB. Kpome Toro,
[EEIEPEROY  MANS o KYJIBTYPBI C KOMHUECTBOM 5-6 lepeBheB Ha IUIOMa/IKe HMEIOT TydllIie NOKa3aTelu POCTa i PA3BUTHS PACTEHHI,
CEIETGN  EE memne 7 273 OHH yCTOIUHBEI IPOTHB PA3THUHBIX TIOFOHBIX (PAKTOPOB M TyHllle BHIONHAIOT 3ANMTHbIE (hyHKIMH. B cBA3H ¢
JIepeBBER OKa3ammich o p= 4

ocnabnenmeivi (69 %), a H OTHM IPH TYCTOM BAPHAHTE MOCATIOK coo BCHHBL
HacakJeHue, Tae Ha o~ MEPOIpPUSATHH.

coxpamunock 9  JepemkeR = 0% 20% 20% 80%  100%

CHJIBHO TOBpEeX/eHHbIM (48 %). m»en»oeoomoﬁnuenuesomoﬁ Ln), %

Takoe HacaXIeHHE COCTOMT B

Pic. 5. USHEIN0S COCTOAIE EI0BX KYTBTYP B 30-TeTHeN Bospacte.

OCHOBHOM u3 TOHKOMEPa.
Briocencraun JiepeBbs
MOCTENEHHO OTMHPAIOT,
TIOBPEKAAIOTCS. BPEIUTEIIAMH,
BBICHIXAIOT.

KynbTypl ¢ pasMelieHuem
IIOME@AA0K 4X4 M, HaHMEHBIIHM
YHCIIOM COXPAHHBIIHECH ICPEBHEB
— 6 wr., umeior kKodpPurment 80
%, 4TO TMO3BONAET HX OTHECTH K
3/I0POBOMY HACaKICHHIO.

O i) it 9KOJIOTHYECKOH TOJIe3HOCTH JUTS PAa3HUHBIX CIIOCOOOB
CO3/IaHUS EIIOBOTO JIPEBOCTOS.
Tabmuna 1 - Xoj1 pocTa JIeCHbIX Ky/IBTYp €1 coan
010
009 B ®
008 =
Bospact, | Tyctora, |, MM, | o Hyw, Cpemnee 3anac Yncro 007 4
Jer naepeBbeB | ommbKka ommdka i 006
wr/ra | cpemEM | cpex:M | COXPAHMBUIMXCS | JAPEBECHHBI, Ha lra 005 §
JIePeBLEB B m¥ra 00s | * g
IIomasKe, WT. 003 H -
ooz | & 5 npw peo
i PRSI

oz 4 & 8 1 sy
N 2 4 B 8 10 paE LB
Uerio CaxeHues B nowaake, W UCNo CaXEHUEs B NNOWANKE, WF.

Tlocajiki € ryCTbIM pasMelieHHeM ILI0Mai0K

30 6756 5,4+0,3 4,8+0,1 9 75 750
40 4760 8+0,3 9+0,1 7 141 680 *Kak BHIHO HA pHC.1, IPH TYCTOM pasMemeHHH cyMMapHaS{ (yHKIHS 9KOIOTHYECKOI TI0IE3HOCTH NPHHAMAET
47 3333 6+0,3 60,2 8 185 416 CBOE MAKCHMANLHOE 3HA4CHHE, KpHBasi

e B TPH TYCTOM ,uomkno OBITH paBHBIM 7. C PE/IKHM pasMEIICHHEM, 110
Pe3y/bTaTy BEIMHCICHHS CyMMAapHOi (yHKIMH YKOJOrHYECKOil TOe3HOCTH, CleyeT MPOM3BOAHTE MOCAIKY 5
CaKEHIAMH Ha IIOMIA/IKe.

Tocaaku ¢ peIKHM pa3MeIIeHHeM ILT0MAT0K

30 3944 70,4 6£0,2 6 9 657 Ha cymmapiyio (hyHKLHIO SKOTIOTHYECKOl TIONIe3HOCTH BIUSET ellie ofHa (hyHKLIA CYMMApHOI MOTE3HOCTH,
40 3564 10,3+0,2 9,8+0,1 6 107 594 BBIPAKAIONIAS ONTHMAIBHOE YHCIO IECPEBHEB, OT Takux KaK TUI0Mmah. u
47 1244 12,5+0,3 10,7+0,2 4 164 311 uneso miomanok Ha 1 ra. Ha puc. 2 npesicraeieHa 3aBUCHMOCTb ONTHMAITBHOTO YHCIIA J1CPEBER B ILIOMIAKE OT

YHCa MIOMAOK Ha 1 ra mpu mocajke B IUIOMAAKY MIONAIBI0 2 MZ, NP PEAKOM onTHManbHo 350 miT.
TUIOMA/IOK, a npH rycTom 650 mT.

AKJTIOYEHUE
Ha Pe3yabTATOB ii cnenanbl b
1 OueHKka KH3HCHHOrO COCTOSHNS CIOBBIX KyIbTYp NOKAa3ama, 410 B Goice B 4. Coraacno ouenke ° KYABTYP, ¥ HX TYCTOTBI
1x Ha KPYTHIX CKJIOHAX CEBEPHOii OPHEHTALMH, = CEER D L EIRLIND (RN
pasMep IVIOMIALOK ClIeLyeT COKPATHTL A0 1,5X1 M M Ha IVIOWAAKY BBICAKHBATL 110 5-6 EEOBEL EEIEE D DEPOET THE YRR,

). B Bepxuem KYJLTYPBI HMEIOT OIeHKY KaK c1ago
NoBpeIeHHbie. B CBSI3N ¢ TAKHM COCTOSIHME HA TAHHOM JTANle B COCHOBBIX KYJILTYPaX BO Beex

caxeHIleB. B XyIumx ycaoBusiX — HAa MONOrMX M mokateix ckiaonax C, B, 3, CB, C3
OpHeHTAWMI, pa3Mep IIOMANOK OCTABMTH mpekmEM (21 M), a Ha mIOmEAmKY
BbIcakuBaThL /-8 pactemmii. M B mepBoM M BO BTOPOM C/y4asX COKPAIAIOTCH <

(HHAHCOBBIE H TPYIOBBIE 32TPATHI HA CO3IAHHE O/IHOIO I'a eIOBBIX KYJIBTYP. Ha oanoii ne Soxee 5 i
2. Coraacuo i) IKoIOrHYecKoii mosesnoctn (COII)
ej10B0e noayunrest npu 350 miomankax na 1rau 5 5. it ¢ IKOJIOTHYECKOI i
Ha onmy . Kpome Toro, p: K010rHUECKAS uTo st yeroii B HKHeM N
MATeMATHUCCKAN MOXEIb CIOBBIX KyJAbTYp pPasHoii IycTOTI (IPH MPOMHX PABHBIX cpennem npu penkom NOATOTOBKA MOUBLI J0TKHA
uTo Gosee OyayT MOCAAKH ¢ MEHBIIHM YHCIOM npoBoMMTHCS W3 pacdera e Goaee 380 maomanok wa 1 ra., ¢ 5-6 camenmamm Ha omHOii
JIepeBheB Ha eJIMHHIe mmluann, HeM rycrbie. Mpu rycrom Hx Ha eIMHHUILE TTOMIA/H I0JIKHO
4 Oeom m PryieRycnosu AR AR pocTaNH GhTh 550 T, € 7 caeHUAMH HA IIOMAKE.

PA3BHTHS COCHBI OOBIKHOBEHHOI HAXOIATCS B H/KHEM H CE/IHEM BHICOTHBIX MONOSICAX,

0 CPABHCHMIO C BEPXHHM NOMNOsiCOM. JaHHEIC MO 3amacy CTBOIOBOl /IPEBECHHEI B

HWKHEM W CpelHeM uto B on mpsvo
rycrore
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