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K cBegeHuo aBTOpOB

1. Ilpedcmasnsaemvie cmamvu OONHCHBL COOEPAHCANb PE3YIBTATHI
HAYYHbBIX MCCIIE0BAHUH MII TOTOBBIE JUISL UCIIOJIb30BAHUS B ITPAKTH-
YeCKoii paboTe MaTepHaIbl 110 paszieaM: JECHOE X03sHCTBO, JIECOIKC-
IUTyaTalysi, MeXaHH4YecKast 00paboTKa APEBECHHBI U IPCBECUHOBENC-
HHE, XUMHYeCKas repepaboTka JIPeBEeCHHbI, JKOHOMHUKA M OpraHu3a-
LM JICCOTIONIb30BAHMSL.

2. Cmamuou npeocmasnsaiomcs 6 2 sxzemniapax (6e3 pyKOIUCHBIX
BCTaBOK), pacrieyaTaHHbIX Ha JHCTaX OyMaru st OpUCHOM TEXHUKH
¢dopmara A4 (210x297 mm) u Ha CD ¢ texcrom B dopmare RTF,
DOC. O6beM myOmukyeMoro MarepHana He JOJDKCH IPEBHIIIATh
8 cTpaHuIl, BKJIIOYAs PUCYHKH, TaOMMIBl W OubIHorpaduveckuit
crimcok. IIpn Habope TekcTa PEeKOMEHIYeTCsl UCIOb30BaTh MIPUQT
Times New Roman pasmepom 14pt, s 3aronoskoB — 16pt u ycra-
HOBHUTbH ABTOMAaTHYECKYIO PACCTAHOBKY I€PEHOCOB M BbIPABHUBAHHE
TEKCTa 0 MIUPHUHE.

3. PaszmepHvle noxkazameiu agmopcKkoeo OpucuHala NOIKHBI ObITh
ClleyIolue:

— B OJIHOM CTpOKe 652 3HaKa, BKIF0Yast IPOOEITBI MEXKITY CIIOBAMH;

— Ha OJTHOM CTPAHUIIE CIUIOLIHOTO TeKcTa 29+2 CTPOKH;

— moyist — 2,5 cM (CO BCeX CTOPOH), BHU3Y — 2,5 CM, OTMEpsIeMbIC OT
HOMEpa CTPAHHLIBL;

— HOMepa CTPaHHI] CTaBATCA 110 LEHTPY CHU3Y;

— ab3alHblil OTCTYII 1O Beel pabdote 1 cMm.

4. Hassanue cmamuu TOHKHO OBITH BRIPABHEHO 110 LICHTPY, Oe3 al-
3aIHOTO OTCTYyMa, 0e3 MepeHOCOB. B 3ammaBum cTaTbyl yKa3bIBAIOTCS
VMHHILMATBI U (aMuUITist aBTopa (MJIM aBTOPOB), MECTO UX padoThI (6e3
CKOOOK), TOpO/I.

Han Ha3sBaHHEM CTaThbU NPOCTABIACTCA HHICKC yHHBEPCAIbHON
necsitnuHoi kiaccugukarpn (Y/K).

5. Pucynxu (ne 6onee uemvipex), epaguxu, pomoepaguu BbIoO-
HSIOTCSA ¢ HCHOIBb30BaHHUEM IpauuecKkoro pemakropa B ¢opmarax
BMP, PCX, TIF (pa3pemenue 300—-600 dpi). Jlist moaprucyHOUHBIX
noJuceif, B TabNunax U MPUMEYAHUSIX HEOOXOIMMO HCIIONB30BATh
pa3mep wpudra 12pt. Pucynku u rpauku MOXKHO CKaHUPOBATh, HO
IIPU 9TOM OHM JIOJDKHBI ObITh YETKUMHM, XOPOIIO YUTAEMbIMU U JI0-
CTYIHBIMH JUIS PEIaKTHPOBAHUS B BUJIC OOBEKTA.

Tabruysl u urnocmpayuu pa3MenaloTcs BHYTPU TEKCTa TMOCIe
CCBUIOK Ha HUX, U UX pa3Mepbl HE JOJDKHBI BBIXOAUTD 3a IOJIS TEK-
cra. TaGnuubl HyMEpYIOTCsl, UMCIOT Ha3BaHHE, PACIION0KCHHOE HAJl
Tabnuuei. MiocTpauny HyMepyroTcs, UMEIOT Ha3BaHUE, PACIoio-
MKEHHOE T0J] MITIOCTpaLUeH.

@opmynel TOTKHBI OBITH BBIOJIHCHBI B CTAaHIAPTHOM PENAKTOPE
(dhopmyn Word, moncTpouHble U HaJACTPOUYHBIE HHICKCHI — pa3MepoM
mpudra 12 pt ¢ obs3aTenpHON HyMepalei apadckumu ndpamu. [To-
PSIIKOBBII HOMEp CTaBHTCS B KPYIIBIX CKOOKAX CIpaBa OT (hOPMYIIBI
Y IpaHHIBI HOJIOCHI HAOOpA.

bubnuoepaghuueckue ccoliku OQOPMISIFOTCS B COOTBETCTBUH
¢ 'OCT P 7.0.5.-2008. «bubmmorpaduueckas ccpiika. Oouue Tpe-
6oBaHUS U IPAaBUIIA COCTABICHUS.» B HET0 BKIIOUAIOTCS TOJIBKO YIIO-
MHUHaeMbIe B TeKCTe paboThl. CChIIKHM Ha HEOMyOIMKOBaHHbIE PaOOThI
HE JIOITYCKAFOTCSL.

6. K cmamve npunaearomcs xparkuii pedepar (aHHOTaLuA) Ha pyc-
CKOM U aHIJIMHCKOM SI3bIKaX, peKoMeHarus Kadenpol (OpraHu3aiim),
nBe pororpaduu pazmepom 3 x4 Ha CD u kparkue 6uorpadudeckue
JlaHHBIe aBTOPOB. Ha mocienHel ctpaHuIe cTaThs JOJDKHA OBITH IOJ-
mUcaHa BCeMH aBTopamu. buorpaduyeckue aaHHbIC BKIIHOYAOT (a-
MMJIHIO, IMs], OTYECTBO, TOJbI POXKJICHUS ¥ OKOHYAHHMS By3a, Ha3BaHHUE
By3a, YU4CHYIO CTEHEHb, 3BaHHE, NODKHOCTB, MECTO PabOThI, YHCIIO
MeYaTHbIX PabOT 1 00JIACTh HAYYHBIX UCCIICIOBAHUH, a TAKXKE CITyKeO-
HBII 1 IOMAIIHUI IOYTOBBIC aJipeca U HoMepa Teae(oHOB.

7. Hocmynusuiue 8 dHcypHan cmamuvi npoxoosim 00S3aTeNbHOE PEeleH-
3UPOBAHME, 3aTEM PACCMAaTPHUBAOTCS PEAKOUIerHeil. PeIkoiuIerns uMeer
TIpaBoO MPOU3BOAUTH COKPAIICHUA, PEAAKIIMOHHBIC U3MEHEHUSA U OTKJIOHE-
Husl pykonucH. OTKIOHCHHBIC CTaTbH M KOPPEKTypa CTaTel aBTopam He
BBICBIIACTCH.

8. ﬂamoﬁ noay4enus cmamovu CYATACTCA JICHD MOTYYCHUA OKOHYATCIIb-
HOTO BapHaHTa.
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MexayHapoaHble Hay4YHO-NpakTuieckne KoHdepeHunmn —
oaHa n3 3cpdeKkTUBHbIX OopM 0Oy4YeHUs

2014 r cranm romoOM TECHOIO
aKaJIEMUUYECKOTO B3aUMOJICHCTBUS
VIJITY ¢ eBponeickumu By3a-
MU-TIApTHEpaMU:  YHHBEPCUTETOM
nM. Mengens B bpuo (Uexus) u
3ammagHo-BeHTepCKuM  YHHBEPCH-
tetoM B [Ilompone.

Pesynpratom sTOro B3ammopeii-
CTBUSL CTajdd JBE MEKBY30BCKUE
KOH()EpCHIIMH, TPOBEJCHHBIC Ha
6aze MHcTHTyTa Jeca U mPUPOIO-
MTOJIb30BAHMSL, OJJHA W3 KOTOPBIX
MPOXONIMIIa B PEXHME BHJICOKOH-
(bepeHIMH, a Apyras craia pesyib-
TaTOM TMPEIbIAYIINX OHJIAHH-COBE-
LAHUK 10 BONPOCAaM B3auMOJEH-
cTBHA B chepe HayKu U 00pa3oBa-
HUS Ha MEXIyHApOIHOM YpOBHE.
OObenuHEseT 3TH  KOH(EpEHINU
TO, 4TO 00€ OHW OBLIM IpOBEle-
HbI B KOJUTADOPAIMOHHOM LIEHTPE,
CO3IaHHOM y HaC B paMKaxX MeExK-
JyHapoAHOro mnpoekra Temmyc.

C 2011 no 2014 rr. Hall yHUBEPCH-
TET Y4acTBOBAJI B pealli3alliy Ipo-
exta Ne 516796-TEMPUS-1-2011-
1-FI-TEMPUS-JPHES «Pamxka
KBATM(UKAITAN 1T yCTOMYUBOTO
YIOpaBIEHUsT JIeCaMd W TIPOAOII-
xeHHoro oOyuenuss — SUFAREL»
B COCTaBE KOHCOPIIMYMa JIECHBIX
By30B Poccun u EC (koopaunarop
npoekra — npod. FO.E. Muxaiinos).
B pesynsrare npenopasareny poc-
CHICKHX BY30B JIECHOTO IPOGUIIS
MMO3HAKOMUITUCH C OITBITOM TIO/TO-
ToBKH crierpanuctoB B EC Ha mpu-
mepe OunnsHauy, Januu, Utanuu,
Opannnu, ABcTpun u I'perun.

B mapre 2014 1. mo wHUIIHATH-
Be pykoBoicTtBa WHcThTyTa neca
U TPUPOOIIONB30BAHUS  (IUPEK-
top 3ydap Ardaposuy Harumos)
u (akymerera Typu3Ma U cepBHca
(mexan Wpuna I'epmecoBHa CBet-
JoBa) OBUIa TIpOBEIEHA IepBas

MEKAyHAPOIHAS CTyAEHYECKast
BU/ICOKOH(EPEHIMsI C YHHBEPCH-
TeTtoM Menzens B bpHO Ha Temy
«Oco0eHHOCTH OpraHU3aliN JKO-
JIOTHYECKOTO TypPHU3May.

CTymeHTbl pacckasaly O CBOHX
JNOCTHKECHUSX B ITOH 0ONacTH H
0 BO3MOYKHOCTSIX pa3BUTHS JlaH-
HOTO BHja Typu3Ma B Uexuu u Ha
VYpase. DTOT NepBbIii ONBIT TOKA3aIl
3aUHTEPECOBAHHOCTb  CTYIEHTOB
u  TpodeccopcKo-NPenoaaBaresib-
CKOTO cocTaBa B OOIIEHUH U 0OMe-
He HaydHOH MH(popManuei. A 31o
OJIMH M3 MOTHMBOB aKaJeMHYECKON
MOOMJIBHOCTH. AKTUBHOE ydyacTHe
B MOJTOTOBKE POCCUHCKUX CTYAEH-
TOB mnpuHsiin TarbsHa BaHoBHa
®pornosa, FOpuii EBrenseuu Mu-
xainos, OnbBupa TumodeeBHa
Kocroycosa, Anna BanepreHa be-
pesuHa, Aprem Uropesnd UepHbIX.
C dgemckoil CTOPOHBI XOTEIOCh OBl
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OTMETHTH Ipodeccopa, HOKTOpa
TexHUueckux Hayk Jlmbopa [pera,
noktopa ¢guiocopun Haramry Ilo-
MaszaJioBy, npodeccopa, KaHAuAaTa
TEXHUYECKUX HayK Mnbro BeIcko-
ta, mpodeccopa Uy JKuenony,
noktopa ¢unocodun Anenry Pyna,
pykoBoautenst otaena OHapxeit
Koneunu.

VYuactue CTyIeHTOB B KOH(e-
peHLUAX OBLIO MOTHBHPOBAHO HX
Hay4YHbIMU PYKOBOIUTEISIMH C TOH
U JpYrod CTOPOHBL. DTO CO3MAET
3pQeKT APYKECKOro COpPEBHOBA-
Hus mexay IIIIC B meromonoruu
MOATOTOBKU CTY/IEHTOB, CTYIACHTHI
MOJTY4al0T MOTHBAIMIO YIS TIPO-
JOJDKEHHUs Hay4yHO-00pa3oBarelib-
HOT'O Mpoliecca, pa3BUBaeTCs U 3a-
KpEIUIETCsl KENaHUe MOYCPIHYTh
YTO-TO HOBOE U MOJEIUTHCS CBOUM
omnbIToM. Hasieemcst, 4To OnbIT Ipo-
BEJICHNS BUJICOKOH(EpeHIHH OyieT
3aKpeIuleH M TPONODKEH B JaJlb-
HEHUILIEM.

B centsi0pe 2014 1. mponwia cra-
JKUPOBKA CTYJICHTOB, aCIIUPAHTOB U
npenoaasareneil 3anagHo-Benrep-
ckoro yHmBepcutera (T. lllompomn)
B YIJITY. B pamkax 3Toro Bu3urta
23 ceHTSAOps TpOILIA JIBYCTOPOH-
HSISl HAy4YHO-TIpaKTUYECcKast KoH(e-
peHnus «Bxmag MONOABIX YUEHBIX
B pa3BUTHE JIECHOM HAyKW», Ha KO-
TOpO# OBIIH MPEACTABIEHBI 8 yCT-
HBIX JIOKJIa[OB CTYIEHTOB U acCIu-
panToB MHCTUTYTA Jeca U mpupo-
JIOTIOJIL30BaHud U 14 CTEHIOBBIX
JIOKJIaJIOB CTYJIEHTOB U aCIIMIPaHTOB
3anasHo-BeHrepckoro yHUBepCH-
teta. Ha oOriiee o0cysxaeHne ObLiu
BBIHECEHBI BOIIPOCHI JIECOBEICHUS,
JIECHON 3HTOMOJIOI'MH, SKOJIOTUU U
HPUPOAOTIONB30BAHUS, JTaHAIIAPT-
HOM apXuTeKTypbl. Bce nokmajel
OBUTH Ha aHTIIMICKOM si3bIKe. Pado-
TBI TIPOJIEMOHCTPHPOBAIN BHICOKHE
Hay4HbIe JOCTIDKCHUS CTYICHTOB.
Beem ywyacTHuKaMm ObUIH BpyUCHBI
cepTuduKaThl.

Pesynbratrom o0enx KoH(pepeH-
Ui CTalo OCO3HAaHUE HEOOXOIH-
MOCTH Pa3BUTHS SI3IKOBOM IOJTO-
TOBKH 1 HaBBIKOB MEXKKYJIIBTYPHOI'O
JIMAJIOTa Y CTYACHTOB M TIPEIIoaBa-
TeJeil By30B.

CoBmecTHBIE KOH(EPEHITUH CTY-
JIEHTOB W TperojaBareieid MOryT
CTarh SAPOM sl (hOPMUPOBAHUS
MOTUBAIlUOHHBIX HWHTEPECOB IO
VIYUIICHUIO HAaBBIKOB MECKKYJIb-
TYpPHBIX KOMMYHUKALMM, HadaioMm
(hopMHupOBaHHA HAy4YHBIX IIKOT U
KpPY’KKOB, TPEANOCHUIKON K Jajb-
HEHIIeMy pa3BUTHIO MEXKITyHAPOI-
HOM aKaJeMHYECKOH MOOMJIBHOCTH.

OTOT BBITYCK XypHaja Tpejia-
raeT BHUMaHHWIO YUTaTesei Hanoo-
JIe€ UHTEPECHBbIE MaTepHalibl ABYX
MEXIyHApOIHBIX  KOH(EPEeHIIUH,
KOTOpBIC TEUaTalOTCsl KaK Ha pyc-
CKOM, TaK ¥ Ha aHTJINHACKOM SI3BIKaX.

3.4. Hazumos, IO.E. Muxaiinos,
T.1. ®ponosa, A.B. bepesuna
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10 neT coTpypgHuuyecTBa c YIJTITY

Hecsatb neT Hazaa CTYAEHTbI
YIJITY wu3 ExarepunOypra BIiep-
BBIE TIOCETHJIM Y4YeOHOe JeCHOe
npeanpustue  «Macapukos Jlec
Kpxtunsy (YJIII) YauBepcurera
um. T 1. Menpens B bpHo.

Toraa mpon3BOICTBEHHYIO TIPaK-
TUKy 3/4€Ch IpoLula TIpynna u3
26 4YeNoBEK, COMPOBOXKAAIU TPyI-
Iy COTPYAHUKH YHUBEPCUTETA
T.A. Tapacosa u I"H. JleBunckas.
[Ipaktuka nowmace 17 mHeH, cry-
JICHTBI paboTajd B JICCOBOJICTBE W
B nuToMHuKax. Hame npeanpusitue
OPTaHU30BAJIO YT HUX MPOodeccH-
OHAJIbHBIC SKCKYPCUU IO YELICKUM
Jiecam, 03HaKOMMJIO € IOCTONIpUMe-
YaTeNIbHOCTSIMH, TaKXKe YpaJbCKHe
CTYAEHTHI IPOCIYIIIAIH PSIJ CTICIIH-
AIM3UPOBAHHBIX JIEKLUI, MOCETH-
JIM Hall YHUBEPCHUTET, B YaCTHO-
cTU (aKyJIbTeT JIECHOIO XO3sHCTBa
1 JIECHOM NMPOMBIIIJIEHHOCTH.

Crymneutsr YIJITY mnpuexamu
B YUP 1o npumiailieHuto JupexTopa
VIIIT, 1.€. 1o MOeMy MpUIVIAIIEHHUIO,
KOHEYHO, C pa3peleHusl ¥ P NOA-
JIEpKKE TOTJIAIIHEr0 pEKTopa YHU-
BepcUTeTa W JieKaHa (pakyibreTa
JIECHOTO XO35MCTBA U JIECHOW MPO-
MBIIIUIEHHOCTH.

EcTecTBeHHO, HamIM TOCTH, BOC-
0JIb30BABIINUCH  BO3MOYKHOCTBIO,
BO BpeMs CBOEro MpeObIBAHUS
O3HAKOMHJIUCh HE TOJIBKO C KPaco-
TaMU Halllero kpas, HO U ¢ Yew-
ckoii PecrryOnukoii, a mo3mHee u
COCETHUMH CTpaHaMH —
Kuel u ABctpueil.

Yro e ObUIO HALIMM MOTHBOM
JUIsl TAKOTO COTPYIHHUYECTBA?

Bo-nepBbIX, MBI XOTEJIN BOCCTA-

CrnoBa-

HOBHUTH HE3aJ[0JIT0 JIO JTOTO IIpe-

pBaHHBIC JPY)KECKUE OTHOIICHHSI.
Sl pomom m3 3amamHol Yexum u
3HAI0, KaKUM HACHIIIEHHBIM OBLIO
COTPYAHUYECTBO MEXKIY 3araiaHo-
YEIICKUMH  TOCYAapCTBEHHBIMH
JIECHBIMH OPTaHU3AIMSIMHU U TIpel-
npustuamMu  CBepAJIOBCKOM 00ma-
ctu. MHorue necHuku B Ilnb3eHe
BCIIOMHUHAIOT 00 3TOM JI0 CHX TIOD.

Bo-BTOpbIX, HAM JEHCTBUTEIBHO
€CTh YTO IOKa3aTb. MHe KaxeTcs,
HAaIlle TPEANPHUITAE CIE0BATIO OBl
C/IeNaTh MECTOM BCTPEYH CTYICH-
TOB W TIperoaBareneil ¢axymnbre-
TOB JIECHOTO XO3SIICTBA CO BCErO
Mupa. Mbl OJIHUMH U3 TIEPBBIX BHE-
apui GUIocouIo JUTUTEIHLHOTO
YCTOHYMBOIO BEJIEHUS JIECHOIO
X03sTiicTBa  cOCOOOM  BOCCTAHOB-
JICHWS TIOJIECKa, OJIM3KUM K ecTe-
cTBeHHOMY. Harmre mpennpusitie —
nepBoe B Yemickoir PecmyOmuke,
nomyuusliee B 1997 r. mpectuxk-
HBIA KOJIOTUYECKUH cepTudukar
FSC, B 2014 r. MUHHCTP CETBCKO-
TO XO3sHICTBAa OOBSIBIJI HAIIIK Jieca
JlecoBopueckuMm mapkom. B Hameit
CTpaHe TP MOJOOHBIX HapKa.

S nmymaro, 4TO TOCETHTENSIM
HAIleTO MapKa MHTepecHa M Halia
¢wiocopuss 0 MakCUMaU3aALUN
N00aBJICHHOW CTOMMOCTH Ha BBIXO-
Jie TIPOM3BOJICTBEHHOIO IIpoIiecca
MPEANPUITUS, Ha TIPAKTHKE OXBa-
TBHIBAIOIIAsT YXOZ 3a JIECOM, MpO-
BEJICHHE JIECO3ar0TOBOK, pPadoTy
JIECOTTUITKH, JIECHYIO MEXaHU3AIHIO
T

B-Tperpux, MBI wHcXomuM U3
TOTO, YTO TNPHEIKAIOMIUE K HaM
CTyIEHTBI M HX TMperojaaBare-
T BO BpeMsl BCTpeY C HAIIUMH
JIOABMH  B3aMMHO 00OTaIaroTCs

HOBBIMH 3HAHHUSIMH, HOBBIMHU 3a-
IIyMKaMH, 9TO CIIOCOOCTBYET pas-
BUTHIO KaIPOB U MOBBIILIEHUIO IPO-
(hecCHOHATLHOTO U JIMYHOTO POCTA.
[To noruke Bewiei nomyvyaercs, 4To
CTYICHTB OHAXKIIBI
HEDKEpaMH, KOTOpbIe OyIayT O Hac
3HaTh. A 3TO JIOMKHO MPOSBUTHCS
¥ B JICJIOBBIX B3aMMOOTHOIIICHUSX.

CTaHyT Me-

OOparasicb CHOBa K MpOLIEA-
mmuM 10 romam, MOry KOHCTaTH-
poBarb TOT (hakT, YTO TOCTETEH-
HO HaM ynaércsl BBIIONHATH IIO-
CTaBJICHHbIC LeMU. B oTHOWEHUH
VYIUITY u3 ExarepunOypra omgHo-
3HauHO. B Teuenue 10 ner mpo-
M3BOJICTBEHHYIO TPAKTHKy Yy Hac
nporwio 172 crymeHTa, €XKEromHO
COIIPOBOXK/IA€MBIX OTHUM HJIH [IBY-
Ms negaroramu. Kpome corpoBo-
JKAAOLINX TI€aroros, Halle Mpes-
NPUATHE MOCETHI TaKKe OBIBILUHA
pextop B.A. A3apEHOK, HEIHEUITHHIA
pexrop A.B. Mexpenues, popek-
topel C.B. 3amecoB u H.A. IInak.
O TOM, 4YTO MPOU3BOACTBEHHAS
npaktuka cryneHroB YIJITY Ha
HallleM MPEANPHUITHI UMEET YCIIeX,
JIyd4Ille BCEro CBUETENBCTBYET TO,
C KaK¥M >KeTaHueM OHU €IyT K HaM
B Yexwuto.

A B Oymymem? [lymato, mocie
TOTr0, KaK B MPOIJIOM IOy PEKTO-
PBI HAIIMX YHUBEPCUTETOB MOJIH-
caju JOTOBOp O COTPYIHUYECTBE,
HaIlli CBSI3U OYIyT TOJNBKO Kper-
HYTb U Pa3BUBAThCA.

Jo HOBBIX BCTpey,
MBbI€ CTYACHTBHI U TPENoJaBaTeIIu
YIIITVY!

yBaxKae-

Apocnae Mapmunex
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DEVELOPMENT OF ECOTOURISM IN THE AREA WITH HIGH NATURAL VALUE
(PASBUTUE 3KOTYPU3MA B PAUOHE C BbICOKOW NPUPOAOOXPAHHOW LLEHHOCTbIO)

ﬂemaﬂbHO pacemampueaemcst NOHAmMuUe SKomypusmda, 6oblAA6IAIMCs €20 8uUObl U ocobennocmu. Ha npume-
pPe HAYUOHATIbHO20 napka l[IyMaga nokasvleaemcs, KaKk 9Konypusm cmanoeumcsa uCmo4YHuKom 06]?61306611—!14}1
He MOJbKO OJisl nocemumeﬂeﬁ, HO U OJIs1 MECMHBIX HCUMEIell. Tamfce, 4mo He MeHee dKmyajlbHOo U ons POCCMM,
pacemampueaencs 30HA/lbHOe cmpoerue napka, nodqepkueammm ocobennocmu pereauMOHHOﬁ SKCcnityama-

Yuu Kaxicooll uz e2o 30H.

Introduction

In our paper we would like to
focus on ecotourism which beco-
mes still more and more popular
nowadays. First, we try to define
this term in the context where we
would need it in the other parts of
this paper. Then, we will continue
describing a concrete area which
we have chosen. It is The Sumava
National Park which is the largest
national park in the Czech Repub-
lic. We would like to identify some
types of ecotourism which are
practised here and which are possi-
ble to establish in the other count-
ries as well. For example, in some
nature areas in Russia.

Ecotourism

To understand particular forms
of ecotourism, it is necessary to
understand what this term exactly
stands for. Ecotourism means
responsible traveling to the na-
tural areas. It conserves the envi-
ronment as well as welfare of local
inhabitants (Palatkova, 2011). One
of the main features of ecotou-
rism is for instance nature-based
environmentally benign way to
garner funds for conservation and
local development. Ecotourism

is also a source of education, not
only for visitors but also for local
residents. Its purpose is also pro-
moting increased respect for diffe-
rent cultures. “A critical question,
however, is whether the ecotou-
rism projects themselves are on
a sustainable path in terms of the
triple bottom line of economic,
environmental and socio-cultu-
ral development” (Baral, Stern,
Hammett, 2012).

There is a crucial problem which
is associated with sustainable de-
velopment and ecotourism and that
is a conflict between conservation
of biological diversity, support of
economical development and so-
cial stability of local community
(Perlin, Bicik, 2010).

Considering all mentioned abo-
ve, it is the reason of establishing
protected areas and national parks.
By the recreational, aesthetic and
scientific valences, there is an ex-
ceptional natural area in the Czech
Republic the Sumava National
Park, which is an important touri-
stic attraction.

The Sumava National Park
The Sumava mountains is a
mountain range located along the

south-west border of the Czech
Republic, namely along the bor-
der with Germany and Austria.
“This densely wooded landscape,
comprising crystal clear mountain
streams, unspoiled marshlands,
mires and bog woodlands, and
abandoned mountain pastures at
high altitudes, is a refuge for many
endangered species of animals and
plants” (Perlin, Bicik, 2010). The-
re are several endangered species,
such as lynx, moose, otter, pere-
grine or freshwater pearl mussel
which are protected by Natura
2000. Overall nature is protected in
the Bavarian Forest National Park
and in the Sumava National Park
(Blaha, Romportl, Kfenova, 2013).
In view of the fact that the quality
of nature in the Sumava National
Park is also important in internati-
onal level, was this national park
in 1990 classified into the interna-
tional network of Unesco Biosphe-
re Reserves (including the whole
region of Sumava — NP Sumava,
CHKO Sumava).

The Sumava National Park is
with its 680 square kilometres the
biggest national park in the Czech
Republic. It is also named “green
heart of Europe” because of the
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most extensive uninterrupted com-
plex of forest which we can find
here. The Sumava National Park
was declared on the 20th March
1991. The area of national park is
used for scientific and educational
purposes but it is also very popular
among tourists. But all utilization
of national park is focused on pre-
servation and improvement of na-
tural conditions (Vyrocni zprava,
2012).

The national park is divided into
three zones, which are different in
the level of protection. The first
zone is strictly protected nature
area including the most valuable
and stable natural ecosystem and
it is passed down to unaffected
progress without human influence.
The second zone is represented by
a forest and other ecosystems that
are necessary to protect in the way
of managing to unaffected balance.
And the last, third zone includes
areas changed by human beings
where tourism, recreation and con-
stant housing is allowed and sup-
ported. We would like to concent-
rate especially on the third one.

Tourism and Sumava belong

together

Tourism is an economic sector
which each day more and more
depends on nature to survive. The
responsibility for keeping envi-
ronmental quality of tourist desti-
nations is to be handled by all of
us, including the tourists themsel-
ves (Tojeiro, 2011). The tourism in
Sumava National Park has long-
time history. It has always been a
part of local economy, even when
it used to have a different share
on economy during the years. Af-
ter 1990 the tourism has become
a main development factor becau-
se of increasing importance of pro-
tected area with natural value as

a base for urban recreation (T¢&Si-
tel, Kusova, Bartos, 2007)

Since 1996 turnout has incre-
ased up three times higher in the
Sumava National Park. In that
case, there is a need to manage the
sustainable development of these
areas today. The role of tourism
as development factor and the re-
lationship between tourism and
protection of biodiversity is such
a complex problem that has beco-
me a part of many projects which
common content is sustainable
tourism (for example the project
“Conservation and Sustainable
Use of Biodiversity through Sound
Tourism Development in Biosphe-
re Reserves in Central and Eastern
Europe.”)

Just in NP there are 500 km of
hiking trails and 400 km of bicycle
trails which bring an enjoyment to
people visiting the largest national
park of the Czech Republic (Tou-
rism and biodiversity in the Su-
mava Biospehere Reserve, 2012).
Since 2012 tourists could have
used also the “Hiking trails through
nature and time”. The bicycle trails
have the marked trails too which
make the large network through
the area of national park. On the
one hand, the bicycle tourism is an
opportunity to ecotourism connec-
ted with getting to know the area
but on the other hand it represents
potential and still more actual dan-
ger of damaging the national park’s
environment, for example in the
way of aggressive breakthrough to
distantly hard accessible areas and
becoming cycling more and more
mass character activity (T&Sitel,
Kusova, Bartos, 2007). This could
be a problem for nature protection
and because of this fact there is a
trend of ecotourism which beco-
mes very popular nowadays.

Forms of ecotourism

The term “ecotourism” is qui-
te wide and there are many of its
forms, for example nature guides,
using horses or green buses. The
project Horse return in Sumava
is based on using horses for hard
work in the forest, so there is no
hard machinery at all. And for
tourist’s horse rides in landsca-
pe. Another interesting project is
Green bus and it means using the
ecological buses as a transport in
protected area. Thanks to this there
is less road transport and exhaust
fumes. Also the environmental
education is realised in Sumava
through 3 specialised centres. And
in cooperation with local stakehol-
ders is prepared the brand “Suma-
va Original Product”. The original
products are handmade and produ-
ced in a traditional way from local
materials.

We would like to focus especia-
lly on one of them which is typical
for the Sumava National Park. It is
called “Landscape guides” and it is
realized by Administration of the
Sumava National Park. As com-
mon beneficiaries of ecotourism,
guides may provide visitors with
a more positive window on eco-
tourism outcomes. Nature guides
are considered to be the “heart of
ecotourism” owing to their role in
environmental interpretation and
ecotourism success (Drumm, Mo-
ore, 2005). The main idea of this
project is: “A person can not over-
look things which he really knows
and he can protect everything what
he appreciates.” This idea is re-
alized by local people who know
the Sumava landscape very well
and who were specially trained for
guiding. Since 2006 there were ei-
ghty-one people who went through
these trainings and so they have
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necessary knowledge for guiding
in the Sumava National Park.
Every one of these guides show
you local nature from different po-
int of view because he or she has
their own close relation which they
would try to move on you. Then
the best result is when you can
identify with their ideas. But there
is not only one type of guide who
you can pay for professional servi-
ces. We can distinguish professio-
nal, local, boating guides and also

the ones for guiding in Sumava’s
wilderness. But primary goal is
the same for all of them and that is
explanation of nature relations and
understanding mutual interactions
of human and nature. (www.npsu-
mava.cz, 2014).

Conclusion
We cleared the background of
ecotourism and the Sumava Nati-
onal Park up because we suppose
that it is very important when you
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want to understand why landscape
guides exist. The biggest advant-
age is that the nature conservation
in this way is not very expensive
because the only thing which is
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ides. We think that this type of eco-
tourism is a very useful one and it
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on not only for the others national
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also for the others states. And of
course Russia is not an exception.
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(OKONOIr’M4YECKOE OBPA30BAHUE KAK NCTOYHUK PA3BUTUA TYPU3IMA

B YELLICKOW PECMYEJUKE)

ObocHnogvleaemces sHaueHue IKOMypuMa He MoabKo Kax hopmul ROOOEPIHCKU IKOCUCIEM, HO U KAK UHCIPY-
MEHMA COYUANbHO-IKOHOMUYECKO20 PA3GUMUS Meppumopuil. Jkoroeudeckoe oobpasosanue 8 Yexuu umeem oag-
Hue ycmouuugvle mpaouyuu. Ha npumepe pearuzayuu ynuxanviozo npoekma EDEN — Cocpedomouue 3enenvix
3HaHull 6 20pode bucmpuuye — asmop paccmampugaem cnocoobl y4acmuu MecmHuIX JHcumereli 8 OpeaHu3ayull
9KONI02UHECKO20 MYPU3MA, NPUSOOUN NPUMEPLL PEATUZAYUU 20CYOAPCMEEHHBIX NPOSPAMM.

Ecotourism is a form of tourism
involving visiting fragile, pristine,
and relatively undisturbed natural
areas, intended as a low-impact and
often small scale alternative to stan-
dard commercial (mass) tourism.
Its purpose may be to provide funds
for ecological conservation, to di-
rectly benefit the economic devel-
opment and political empowerment
of local communities, to foster re-
spect for different cultures and for
human rights or educate the traveler
(Honey 2008).

We can find many definitions
of ecotourism, so the definition of
ecotourism is not uniform, but usu-
ally includes expressions such as:
responsible travel, visiting natural
areas, economic benefits for lo-
cal people, respect for the natural
environment and culture, nature
protection and it is related to stud-
ies or education. It also includes
the promotion of recycling, energy
conservation and creation of eco-
nomic opportunities for local com-
munities. Ecotourism gives tourists
the opportunity to support local
people, enjoy nature and appreci-

ate its beauty (Development.upol.
cz, 2008).

Apart from the fact that ecotour-
ism maximally respects for the en-
vironment, it also aims to educate
visitors in the thematic area of sus-
tainable development (Artslexikon.
cz,2013).

Environmental education leads
to thinking and acting which is
consistent with the principle of
sustainable development, a sense
of responsibility for maintaining
the quality of the environment and
its individual components and re-
spect for life in all its forms (Cesko,
1992).

Environmental education has in
the Czech Republic long tradition.
The interest in the conceptual sup-
port of environmental education
has become much more noticable
in the end of nineties. The basic
point was the admission of the ba-
sic strategic document providing
long therm development of envi-
ronmental education in the Czech
Republic — The state program of
environmental education in the
year 2000.

The document shortly introduces
readers to the issues and defines the
necessary terminology. It moves
the concept of the educational pro-
cess from the plane of ecology as
a science of relationships between
organisms and the environment to
the environmental level, where the
points are basic system connections
in the context of accelerated anthro-
pocentric influence of the natural
environment. It sets goals, tools and
tasks divided by the target groups
(Mzp.cz, 2012).

The improvement the environ-
ment was one of the highest pri-
orities of our government in the
process of admission of the Czech
Republic into the European Union.

The Government was aware that
the permanent care of the environ-
ment was closely linked with the
state of environmental awareness
and education of residents and
sought to Czech Republic become
a full partner meeting the entry re-
quirements of the European Union.

In the environmental education
of the public participate govern-
ment institutions in the field of
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Environment (MoE (MINISTRY
OF ENVIRONMENT), district of-
fices, administration NP and PLA)
and some other institutions, such
as universities, scientific institutes,
medical or educational, cultural
and educational facilities and more
(Mzp.cz, 2000).

Bystficko is part of the Vysocina
Region and is comprised of 34
member towns and villages with
20,163 inhabitants. It is located in
the north-eastern tip of the Czech
Moravian Highlands, known for
their exceptional rough beauty, their
abundance of rivers, creeks and
dams, and unique flora and fauna.

The region belongs to the drain-
age basin of the Black Sea, and the
entire region is drained by the river
Svratka with its tributaries. Whilst
exploring these rivers by foot or
boat, you will find many preserved
castle ruins. Further, the dominant
water feature of the Bystficko
Region is the Vir dam which has
the third-highest dam wall in the
Czech Republic reaching a stag-
gering 76.5m.

It is the perfect destination for
an unforgettable holiday, especially
for those looking to combine peace-
ful rivers and lakes with something
more active. Rowing, swimming,
fishing and other water-related ac-
tivities will ensure good mood and
a positive experience from your
holiday. The Bystficko micro-re-
gion is unique because of its loca-
tion within the Svratecka Uplands
natural park which is rich in natural
heritage (Ec.europa.eu, 2011).

The uniqueness of this area is
reflected in the fact that in 2010
won Bystficko in the competition,
which lists the European Com-
mission and was awarded EDEN
= European Destination of Excel-
lence (Kudyznudy.cz, 2013).

The project “European Desti-
nations of Excellence” (EDEN)
launched in 2006 aims at awarding
Europe’s hidden gems and help-
ing them to uncover their tourist
potential. Destinations that EDEN
awards are those non-traditional,
unique locations which maintained
their charm, but which often remain
neglected due to the popularity of
commercial touristy spots. These
are the places where you will not
have to worry about beaches being
overcrowded, waiting in long lines
to enter a museum or finding a table
in a restaurant. There are the places
where you will able to feel the local
traditions, contemplate the serenity
and purity of the scenery and enjoy
all the sustainable nature and histo-
ry that the destinations have to offer
(European Commission Enterprise
and Industry, 2011).

Czech Republic has participated
in the project since 2009 and the
national coordinator is the agency
CzechTourism  (Eden-czechtour-
ism.cz, 2014).

The awarded destinations have
not only created new value from
locations in decline, the have also
re-imagined local heritage, bring-
ing it to life for a new generation
and providing a catalyst for wid-
er local regeneration. The focus
on sustainable and quality-based
development ensures that local
inhabitants are consulted and in-
volved in the process, protecting in
local history and cultural heritage.
And because EDEN destinations
are non-traditional and have lower
visitor ratings, the award promotes
lesser-known attractions, helping
to redress the imbalance in tourism
flows (European Commission En-
terprise and Industry, 2011).

Bystticko fulfilled by the profes-
sional jury, the best conditions of

competition EDEN. “It is a small,
undiscovered location whose at-
tendance is below the national av-
erage. Destination respects the sus-
tainable development of tourism.
The representatives of Bystficko
are trying to maintain the current
nature in the best possible condi-
tion, they are interesting in ecol-
ogy, involving local people in the
development of area. In addition,
here is a well-functioning partner-
ship between the city, businesses
and water managers and conser-
vationists”, says general manager
EDEN project in Czech Republic
Hana Fojtachova. (Bystricenp.cz,
2010).

After eight years of prepa-
ration the town Bystfice NAD
PernStejnem started implementa-
tion of a unique project EDEN —
Centrum of green knowledge.
It is one of two strategic projects
of VysoCina region. The project
is also unique on the European
scale — the closest similar center in
the UK (Edencentre.cz, 2012).

The long-term project has
three partners: the city Bystfice
nad Pernstejnem, Higher Voca-
tional School, Secondary schools
of agro-technical Bystfice nad
Pernstejnem and ECEAT (Euro-
pean Centre for Ecology and
Tourism). The aim is to have the
unique center of sustainable tour-
ism, knowledge and education
create in the European context
which will further promote and
strengthen the position of the city
as a great European destination
and Vysocina Region.

In March 2006, the three part-
ners signed a so-called memo-
randum of understanding. It was
the first document, in which was
the idea of the Centre formulated
(Edencentre.cz, 2012).
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In this document were identi-
fied the main branches of centre of
green knowledge which are: green
tourism, renewable energy, non-
food and organic farming. “Other
aims of the Centre is to collect and
provide training and information
about these branches to all interest-
ed persons, to motivate the public
administration and local authori-
ties to implement these perspec-
tive methods and technologies into
practice, to initiate and develop in
these branches the necessary re-
search and development tasks and
participate in their practical solu-
tions and ultimately operate model
examples and operational applica-
tions in these branches.

They expect that this project,
exceptionally even in the Europe-
an context, will bring for Bystfice
at least 50,000 visitors a year and
thereby contributes to the pros-
perity of the city, its residents and
entire region. There will be cre-
ated at least 5 new job positions
in the Centre. They also expect
to significantly improve condi-
tions for the practical education
of the young generation in our
city and the school will strengthen
its position in today’s stiff compe-
tition.

Bystfice n.p. has a unique po-
sition in the Czech Republic and

Europe in fields of study related
to environmental technologies, re-
newable energy, friendly tourism.
The center will include.

Farmyard (now Eden Farm —
described below) — will be com-
pletely renovated for exhibition
of agricultural equipment, dem-
onstrations wood and iron, green
pharmacy, a wine cellar, samples
the manor living, a small brewery
and a seminar room.

There will be created replica of
folk village living with displays
of folk crafts — building of a pot-
ter, a beekeeper, a mill, a working
farm, yard animals and more near
the farm.

Contrast will be will futuris-
tic glass pyramid building full of
modern technologies for housing
and other interesting exhibits in
terms of the technology park will
hippotrail and sets of traditional
fruit trees of Vysocina will be fol-
low, there will be repaired the farm
buildings for horse stabling and
other large farm animals for the
use of the school.

Everything will be interactive
and it will encourage visitors to the
game — “touch, try and participate
in” (Centrum zelenych védomosti,
2000).

The Eden Farm — the first part
of the project of Centre — was es-
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tablished in September 2012. It is
located — as the whole Centrum of
green knowledge — in the old farm-
house of agricultural school, which
was the small chateau of family
Mitrovsky. Cattle, pigs, goats and
sheep, growing potatoes can be
found there and they prepare the
other products. There is also the
riding stable for public (Eden-
farma.cz, 2013).

Farm Eden provides animals
and plants the best conditions
to offer the highest quality of
products. You can buy potato
salad, side-dish, castle and feed
for animals, the menu includes
homemade egg (Kudyznudy.cz,
2013).

In September 2013, there was
held the event called The festival
of potatoes. This was an ideal des-
tination for families with children,
which provided the special en-
cryption potato game, kids’ potato
playground, horse riding, baking
potatoes in the fire, and there were
plenty of cruise attractions (Kudyz-
nudy.cz, 2013).

This event also served as the
opening ceremony of the recon-
struction of the farm and the Center
of green knowledge. This despite
the chilly weather awoke the inter-
est of many people (Televizevyso-
cina.cz, 2013).
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Definition of Adventure
Tourism

A broad spectrum of outdoor
tourist activities, often commer-
cialized and involving interaction
with the natural environment away
from the participant’s home range
and containing elements of risk, in
which the outcome is influenced
by the participant, setting and care-
ful management of the experience.
(Hall, 1992)

Characteristic of adventure
traveler

Adventure travelers often seek
unique or new travel destinations
and activities. It is often believed
that a percentage of this sector is
willing to accept limited tourism in-
frastructure with the promise of an
exceptional, authentic experience.
Given their penchant for exploring
new destinations and seeking new
experiences, they are frequently
coveted by emerging destinations at
the early stages of tourism develop-
ment and also in more mature des-
tinations that have protected and/
or developed appropriate product.
(Stowell, 2010)

Types of Adventure tourism

Adventure Tourism can be dif-
ferentiated in several ways; the one
most commonly used is its clas-
sification in ‘Soft Adventure’ and
‘Hard Adventure’. As Fig. 1 illus-
trates, the levels of involved risk
as well as the technical skills re-
quired are what differentiates hard
from soft adventure activities (Hill,
1995).

While soft adventures devote lim-
ited skills and commitment levels
and are distinguished by low risk
demands, hard adventures commit
higher levels of skills and technical
expertise as well as the acceptance

of personal risk (Beedie & Hudson,
2003, Muller and Cleaver 2000).
Buckley (2006) explains that the
majority of inexperienced adven-
ture tourists start with those com-
mercial soft adventures where they
just need to show up at a given time
and place, in common street cloths,
and the operator will be the one in
charge of providing experience,
transportation, appropriate cloths,
specialized guides and discrete ‘on
the spot training’ in order for the tou-
rists to experience a safe and com-
monly short adventure. The market
trend behind this type of products
is risks, remoteness and expertise
needs reduction so to increase and
easily reach a wider market demand.
Soft adventures are stimulated by
motivations of escapism from ev-
ery day and urban life, willingness
to discover new settings, self-dis-
covery (Lipscombe, 1995) and the
opportunity to meet new people in
a controlled environment (Ewert,
1989). Examples of soft adventures
are bird watching, canoeing and
horseback trekking. On the other
end of the continuum there are those
offers for more skilled tourists, re-
quiring stronger commitment levels,
advanced competencies (Hill, 1995)
and are physically and mentally chal-
lenging (Swarbrookeet al, 2003).

Example of adventure tourism
in Czech Republic which comply
principles of ecotourism

Rychleby trails is mountain re-
sort specialized for mountain bik-
ing. Resort of Rychleby trails are
located in Jeseniky mountains in
north of Moravia.

Rychleby trails are also name of
non-profit organization which cre-
ated trail network. Frontman, Pavel-
Hornik, who is both the town’s may-
or and master trail builder. The sys-

tem Homnik created features nearly
60 kilometers of all-weather, sus-
tainable trails that follow streams,
pass by an old castle, wind through
meadows and eventually climb over
470 meters to a mountaintop over-
looking CernaVoda. From there you
can choose from a number of rocky
descents or soar down on a buttery-
smooth flow trail.

Why is part of sustainable devel-
oping activity?

Rychleby trails are resort deeply
respecting nature and environment.
Creators of trails are using only
natural materials as wood and stone
and dirt. No artificial materials as
asphalt. Even process of making
new trails is in compliance with na-
ture. Creators are not using any bur-
den technology or heavy machines.
Work is by the form of voluntary
workshop for which are invited
enthusiastic bikers and other vol-
unteers whom are in co-operation
slowly making a new trail.

Main Trails are reconstructed
and adapted old, stone paved, hunt-
ing paths built over a century ago
into a great set of mountain biking
trails. They offer an exciting expe-
rience over 60 km, beginning and
ending in CernaVoda.

The Rychlebské trails run
through scree fields and across
fords, sometimes they’re just a faint
groove in the mud, in other places
built of stone slabs.

Each of trail has own name and
sign. All resort is well arranged.
Down near the city is located biking
base with small buffet and informa-
tion center, where you should pick
up a map showing the trails. Here
you’ll also find a Cyklopoint shop
and a Test Centre for Merida bikes
with full suspension, including a
cycle and equipment hire center,
and a service area.
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At the base here are always very
willing people from organization
with very personal and helpful at-
titude. Thanks to this people who
are giving to visitors’ also environ-
mental education whole resort stay
clean in spite on growing number of
visitors.

Potential of adventure tourism
A research conducted in 2010
by the Adventure Travel Trade
Association (ATTA), displayedthat

26 % of international travellers
are adventure tourists and pre-
dicted that commercialadventure
activities will represent by 2050
the 50 % of all travel motivations
(XolaConsultingServices). The
same study showed that the global
market for Adventure Travel has
an actualvalue of 89 $ billion and,
if adding equipment expenditure,
the total value would amount to
142 $ billion.The sector of adven-
ture tourism has enviably over-
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came the recession with a calcu-
lated annualgrowth rate of 17 %
(Adventure Travel Trade Asso-
ciation, 2010). Given these growth
rates,adventure tourism appears to
a big number of developing coun-
tries as a possible source of eco-
nomic development. Moreover, it
is believed to be a good strategy
for helping therebuilding process
after a political crisis or natural
disaster (Adventure Travel Trade
Association, 2010).
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ECOTOURISM ON THE EXAMPLE OF ENVIRONMENTAL ACTIVITIES

AT MUNICIPAL LEVEL: HOSTETIN

(9KOTYPU3M HA NPUMEPE NMPUPOOOOXPAHHOW OEATENBLHOCTU
HA MYHULUUNAJIbHOM YPOBHE: XOCTEHUH)

Onucvieaemcst noceneHue XOCWleHuH, 6 Komopom npu nOO@epJfCKe MYHUYUNATIBHBLX OpcaHO6 e1acmu

UCNONIB3YIOMCA allbmepHamueHble UCIMOYHUKU dHEPSUU. ,ZZCZHHO@ noceijieHue npuo6peﬂo uzeecnmHocms 3a ciem
IKON02UHUECKUX NPOEKMOs, yY4acmeyrouux 6 ucCnojlb306aHUU MECMHbIX peCypCco6, COXPAHEHUA U UCNOIb306AHUA
60300HOBIISICMBIX UCTNOUYHUKOB JHepeuu, 6 Hacmrocmu ConiHya u 6u0M(lCCbl, a maxoice dKoNo2uYecKu bezonac-

HbIX MEXHOL02ULL, NOOOEPIACUBAIOUIUX YCIOUUUBOE PA3sUmue MecmHocmu ¢ cepedunst 1990-x 2000s.

Hostétin is a small municipal
village in the eastern part of the
Czech Republic, namely in eastern
Moravia, few kilometres far from

the Slovakian borders. The village
is situated at the foot of the White
Carpathians (UNESCO Biosphere
Reserve), numbering approxima-

tely 240 inhabitants on an area
of 3, 63 square kilometres in total.

The village of Hostétin is well-
known for its great number of
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ecological projects engaged in the
use of local resources, saving and
renewable sources of energy, par-
ticularly sun and biomass energy,
as well as environmentally friendly
technologies maintaining its future
self-sufficient and sustainable de-
velopment since the middle of the
1990s.

Its importance for the sustain-
able development makes it so
unique that even his highness
Prince Charles included this com-
pletely breath-taking place into
his agenda on his visit across the
Czech Republic.

The village is heated centrally
by biomass from its local biomass
heating plant with an output of
732 kW, providing more than
80 percent of housecholds. Waste
water produced by everyday life
is cleaned in the reed-bed sewage
treatment plant and electricity is
generated with the assistance of two
photovoltaic power plants.

Furthermore, the town use en-
ergy-saving public lighting which
positively contributes to reduce
electricity consumption.

In addition, the village owns a
passive house which functions as
a base of ecological institute called
Veronica and also as an educational
centre and ecological guest house.
Moreover, the city produces its or-
ganically labelled unfiltered juices
and syrups from the regional fruit
species since 2000.

Through the years, Hostétin as a
model town of sustainable rural de-
velopment as well as self-sufficien-
cy gained a couple of prestigious
national and international awards
for their contribution to environ-
ment protection, for instance the
Energy Globe (2007), the Czech
Solar Award (2009) or Climate Star
(2012).

Projects within the village
Reed-bed sewage plant

The reed-bed sewage treatment
plant of this kind was the first one
in eastern Moravia, operating since
1996. The basis of this reed-bad
sewage plant is a constructed wet-
land with common wetland plants
such as common reed or reed ca-
nary grass where water is treated
mainly by bacteria living on the
roots of plants which decompose
the organic pollution and thus clean
the water.

This kind of water treatment
serves a unique sustainable and en-
vironmental friendly way of clean-
ing water in the respect of nature
with considerable landscape func-
tions boosting ecological stability
and aesthetic quality of the place.
Moreover, it houses various types
of plants and animals.

Energy-efficient public lighting

In 2006, Hostétin retrofitted its
out-of-date street lighting system
using luminaires with flat-glass
bottom cover which enables to dis-
tribute light much more efficiently
along the street and prevent nega-
tive impacts of insufficient outdoor
lighting; characteristic in poor light
distribution, light pollution or in-
trusive lighting disrupting natural
rhythms.

While the intensity of road and
pavement illumination increased two
or three times, light pollution of sur-
rounding and atmosphere reduced
ten times and electric input of the
whole system lowered by one third.

Passive house

2006, the first Czech
public passive house has stood in
Hostétin, serving as the educational
centre Veronica. The passive house
consumes 7-10 times less energy

Since

for heating than usual buildings that
was accomplished by a thick layer
of heat insulation without thermal
bridges, precise construction, con-
trolled ventilation with heat recu-
peration and utilization of solar
heat thanks to windows with per-
fect heat and technical parameters.
The building incorporates many
modern as well as traditional and
natural materials and technologies,
including e.g. straw isolation, clay
plasters, unburnt bricks, rain water,
etc. The Centre provides space for
environmental education and meet-
ings as well as accommodation.

Biomass heating plant

A central municipal heating
plant with an output of 732 kW
was installed in 2000. The boiler
burns 500-600 tons per year of
wood chips from waste wood from
nearby woods and sawmills. More
than 80 % of homes in Hostétin
are connected to the heating plant
distribution system. This unique
investment was financed by the
State Environmental Fund, a Dutch
grant within one of the international
mechanisms reducing CO, emis-
sions, the Czech Energy Agency,
by the community budget as well as
by the beneficiaries themselves.

The investment in the heating
plant has been complemented by
thermal insulation of houses which
the residents have been installing
gradually at their own expense. The
heating plant produces approxi-
mately 3,500 GJ of heat per heating
season and saves 1,500 tons of CO,
emissions per year. Fuel payments
do not leave the regional economy,
as they would for coal, gas or elec-
tricity, but go to the municipality
and local entrepreneurs. An impor-
tant benefit is clean air, which is
much cleaner than in the past.
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NMPOBJIEMA 3®®EKTUBHOIO UCMONTb30BAHUA MATEPUATNIBHOWN BA3bl YHUBEPCUTETA
ANA KAYMECTBEHHOW NOArOTOBKU MEHE)KEPOB

(THE PROBLEM OF EFFECTIVE USE OF THE MATERIAL BASE OF THE UNIVERSITY
FOR HIGH-QUALITY TRAINING OF MANAGERS)

Hanuuue y yza cobcmeennoi MamepuaibHO-npakmuieckol 6asvl 8IAEmcst 3a1020M YCnexa Olisl KauecmeeH-
HOU N0020mosKU MeHeddcepos. Ha npumepe uewickoeo necrHozo yuebHozo npeonpusmusa «Macapukog necy
6 Kpwmunax, npunaonexcaweco Ynueepcumemy um. Menoens 2. bpHo, paccmompensl 0CHOBHbIe npeumyuje-
cmea n000OH020 00beOUHeHUsl 8 NPAKMUYECKOU U Meopemuyeckol cocmasisiowux oopasosanus. 90-nemmuil
onwvlm pabomul YeUICKo20 1eCHO20 NPeONnpUsmusl NOKA3AMENEH U 6NOTHE MOJICen OblMb A0ANMUPOSAH K Npume-
nenuto 8 YIJITY u npunaonesxcaweti emy nectoti 6asze.

The presence of a University of its own material and practical base sits as the pledge of success for the qualitative
training of managers. On the example of the Czech forestry training enterprise «Masarykov foresty, owned by the
University Mendel, discusses the main advantages of this combination of practical and theoretical components
of education. The 90-year experience of the Czech forest enterprise is indicative and may be adapted for use
in USFEU and belonging to him forestry.

B XXI B. o0mecrtBo Iosce-
MECTHO HaYMHAET BOCHPHHHMATH
JIEC HE TOJILKO KaK KJIaJI0BYIO Jipe-
BCCHBIX MarcpuajioB, HO MU KakK
«(habpuKy 3I0POBBSI», KOTOpas
crocoOHa yIydIarh 3KOJIOTHYE-
CKYIO CUTYaIlMI0 B TOM HJIA UHOM
pEerroHe, KOTOpas MOXET BIIHSTH
Ha cpely oOMTaHUs YyeloBeKa, Ha
OKPYXaIOIIYI0 MPHUPOLY, IPHUESM
HWHOIIa B TII00AJbHOM MaciuTabe

BILJIOTH [0 H3MCHEHHS KIIMMAara.
Peub muér o cmocoOHOCTH Jiec-
HBIX 6I/IOCI/ICTCM IIOCTOSSHHO BJIU-
SITh Ha KadyeCTBO JKHU3HU JIIOJCH.
Jleca He TOBKO JAIOT KUCIOPOA U
OUHUIIAIOT BO3AYX, HO U SIBJISIOTCS
«codupareasIMm,
MM BOJIbI, KOTOPbIC MUTAIOT PEKH,

HAKOIIUTCJIA-

o3epa. be3 J5iecoB HEBO3MOXKHO
MPEJICTaBUTh JKU3Hb Ha IUIAHETE
3emirs.

Yro Hamo xmenarb, 4ToObI Jeca
NPUHOCHIHN JIIOSIM  TTOCTOSTHHYIO
TI0JIB3Y, B TOM YHCIIE aBaId U Jpe-
BECHHY, CBIPbE /ISl TPOU3BOACTBA?

DTO HEmpOCTBIC BOIPOCH. Pe-
11aTh UX OyIyT BBITYCKHUKU HALINX
By30B, YHUBEpCUTETa WM. MeH-
Jens B bpHo n Ypanbckoro rocy-
JapCTBEHHOTO  JIECOTEXHUYECKOTO
yauBepcutera B ExarepunOypre
(VIUITY). Xotemoch OBI, OIHAKO,
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MTOJIYEPKHYTH OJIHO BRYKHOE Pa3I-
4yre MEXIy ITUMHU JBYMs By3aMH.
OHO, B YaCTHOCTH, COCTOHUT B TOM,
YTO B TO BpEMA KaK Hall YHHBEP-
CUTCT TOTOBHUT CIICIMAJIMCTOB, KO-
TOphIe OyAyT BIHMATH Ha CIOCO0
BE/ICHUS XO3SHCTBa TOJBKO B Jie-
caxX, pacrojIOKEHHbBIX Ha IIOMIAIN,
3aHUMAIOIIEH %5 HaIIel MaJTeHbKOM
pecnyonuku, Beimyckauku YIJITY
OymyT paboTaTh B JIecax Ha OTPOM-
HOW TEpPpUTOpPUU OT Ypayia Jo
Hanmpaero Bocrtoka. Takoe mio-
0albHOE pa3iIUyYue JCHCTBUTENb-
HO cymecTByeT. [loaToMy cuunTato,
410 MOE 3asBiicHHE 00 0c000i
OTBETCTBCHHOCTH BallMWX BBIITYCK-
HUKOB 3a peIIeHHe TI00aThbHBIX
AKOJIOTHYECKHX MTPOOIIEM CIIpaBe]l-
JIUBO.

He naBasg pa3BEpHYTYyIO OLIEH-
Ky TOATOTOBKE OyIyImIuX MEHEe-
JKEpOB TIO YIPABJICHHUIO JIECHBIMH
KOMILTEKCaMU CTpaHsbl,
MOTBITAOCE HAa TIpUMEpEe MOeW
CTpaHbl WM HAIIETO YHHBEPCUTETa
(MENDELU, bpHo) mnopa3msiii-
JIATH HAJI TEM, BCEraa JIM s Ka-
YeCTBEHHOHN MOATOTOBKH OymyIINX
CTETHAIMCTOB MBI YYUTBIBAEM BCE
[epeioBOe, HCIOIb3yeM BCE BO3-

BalIein

MOYKHOCTH.
Hauny HeMHOrO n3nanexa.
ITocne pacmama ABcTpo-BeH-

rpuud B KOHIIE TIEPBON MHUPOBOU

BoiiHbl B 1918 1. oOpasoBainach

HezaBucuMas Yexocnonaukas Pec-

nyonuka, a yxe B 1919 1. Obln

ocHOBaH CenbCKOX03HCTBEHHBIN

HHCTUTYT B bpHO, cTaBmMil npea-

e CTBEHHUKOM CETOHSIITHETO

MENDELU. B te BpeMeHa B UH-

CcTUTYyTEe OBUIO ABa (aKynpTeTa —

CEJIbCKOXO3SMCTBEHHBIA U JIECO-

XO35IMCTBEHHBIN, a €ro OCHOBa-

Tenu — mpodeccopa (akynprera

JIECHOTO XO3siicTBa, HaOpaHHBIE

Ha paboTy W3 4YHCa YCIENTHBIX

PYKOBOAMTENEH KPYITHBIX YACTHBIX

JIECHBIX XO3SUCTB. ODTH crenua-
JIUCTBI C MOMEHTa CO3aHHs By3a
CTPEMHJINCh MMETh COOCTBEHHOE
OIIBITHOE JIECHOE XO3MCTBO.

Nx ycrpemnenus yBeHYAIHCh
ycnexom. B 1923 1. Cenbckoxo-
3SIMCTBEHHBIA HMHCTUTYT B bBpHO
MOMY4YMJ TPaBO BECTU  XO3si-
CTBEHHYIO JIEATEILHOCTh B Jiecax,
MIPUHAAJICKABIINX 10 ITOTO POIY
JluxreHwreiiH. Takas yHUKagbHast
KOHKpETHasl MOJJEepKKa B IIOM-
rOTOBKE OyIyIIUX CIIELHAINCTOB
B 00JIaCTH JIECOBOACTBA CO CTOPO-
HBI TOCYJIapCTBa 3aJI0’KUJIa OCHOBY
CCTOJIHSAIIHEr0 Y4eOHOTO JIECHOTO
npennpusatus  «MacapukoB Jiecy,
KOTOpO€ B 3TOM TOAy OTMEYaeT
cBoe 90-netre. MHe NPUSATHO KOH-
CTaTUpoOBaTh, 4YTO paboTa 3TOro
MPEANPUITUS XOPOIIO U3BECTHA U
B BallleM YHHBEPCUTETE, HECMOTPA
Ha pPa3Jensioliee HaC pacCTOSHHUE
noutn 5000 kM. OO0 3TOM TaK-
e CBUICTENLCTBYET Oojee ueMm
10-neTHEE COTPYIHMUYECTBO MEKIY
BalllUM YHMBEPCHUTETOM M HAIINM
MIPEANPHUITUEM.

B uém xe cieayer uckarb Kop-
HU ycniexa npexnpusitusi? [pexne
BCETO B TOM, YTO OCHOBAaTEJIM yHU-
BEpPCUTETA C CaMOIo Havaja CuH-
TajJu CBOM JIeCX03 HEOTHEMIIEMOM
YacThl0  MaTepHaJbHO-TEXHHYE-
CKOM 0a3bl 1 COOTBETCTBEHHO yUe0-
npolecca  YHUBEPCHUTETA,
MpeHa3HAYCHHON Ul KaueCTBEH-
Horo oOyuenusi. OHU paccMarpHBa-
JIM 3TO MPEANPUITHE KaK KpyIHEen-

HOro

YK ayJJMTOPUIO M €CTECTBCHHOE
MIPOCTPAHCTBO U BEACHUSA COO-
CTBEHHOW Hay4YHO-HCCIIeIOBATEIb-
CKOM JICATCIHHOCTH.

OOparasich K mpoIUIoMY, s MO-
Ty CKa3aTh, YTO HaWOOJbBILIErO pac-
[BETa NPEANPUATHE B MPOIECCEe
oOy4eHHsT CTYACHTOB OCTHIVIO
B TIEPHOI MEXIy IBYMS MHPOBHI-
MU BoitHamu. VIMEHHO B 3TO BpeMs

nmpodeccopa yHUBEPCUTETA HETO-
CPEACTBEHHO YITPABIISUTH JIESATEIIh-
HOCTBIO MPEIIPUITHS, & €r0 PadoT-
HUKH JIMIIb BBITIOJHSINA TIPUHSTHIC
pemernsa. CoBepIIeHHO MOHSATHO,
YTO K ITUPOKOMY KPYTY TTOATOTOBH-
TENBHBIX Pa0oT, BEAYIIHUX K ITPHUHS-
THIO PEIICHUH, IPUBJICKAINCH CTY-
neHThl. OHU y4acTBOBAJIU IJIaBHBIM
0o0pa3oM B pa3M4HbIX pabdoTax
M0 y4eTy M MPOBEICHHIO TOJIEBBIX
u3MepeHui. B pesynbrare cryjeH-
Thl CO CBOUMH IIPETIOJaBaTEIISIMH
MIPOBOJIMIIM MHOTO BPEMEHH B JIECY,
B CaMOW IPEKPACHOU ayJUTOPHU
HAlIET0 YHUBEpPCHUTETA. Y Ipero-
JlaBarenieil uMenach BO3MOXKHOCTD
9acTO HAXOIUTHCSA CO CTYACHTaMH
B TIOJIEBBIX YCIIOBHSIX, IOCKOIBKY
B TO BpEMsI CTYJICHTOB OBLIO 3HAYU-
TenbHO MeHbIre. [IpenogaBarenu
Nepe/iaBajiv CBOM 3HAHUS M YMCHHUS
CTyJI€HTaM HETIOCPEJICTBEHHO B pe-
AITBHBIX TPOU3BOICTBEHHBIX YCIIO-
BUSIX.

Pesynbrarel cBoel y4ueOHOI Ha-
YUHO-HMCCIICI0BATEIIbCKOMN JICATEITh-
HOCTH, OCYILLECTBIEHHON IJIaBHBIM
00pa3oM B y4eOHOM JIECHOM TIpe-
MIPUSATHH, TIPENOAaBaTeIn ITyOIH-
KOBaJIM; TIPOBOIMIIN CIICIIAIT3H-
pOBaHHbIE KOH(PEPESHIIUH, COITPOBO-
JKJJa€MbIE BbIXOJIaMU B Jiec. Bee 310
MIPUBEJIO K TOMY, YTO TPEIIPUATHE
MOCTENEeHHO CTaJI0 M3BECTHBIM 00-
pasnom s moApakaHus. Pamu-
A TPO(eccopoB TOTO BPEMEHH
Omnerana, Xamu, Konmena, JIpika
CerofiHd MOKHO paccMaTpuBaTh
B KayeCcTBE MKOH YEIICKOTO JIECHO-
IO X035HCTBA, X PadOTaMH 1 METO-
JTaMH BOCITUTAHO HBIHEIITHEE TTOKO-
JICHHE YEIICKUX JIECOBOJIOB.

S moguepkuBato, 4TO CliaBa mpo-
(eccopoB rcuucsIach He KOJIye-
CTBOM IIyOJIMKAIUiA, & IPEeXkJIe BCe-
IO KOHKPETHBIMHU PE3yJIbTaTaMu HX
NEATEIEHOCTH,  A(PPEKTUBHOCTHIO
YIpaBIICHHSL.
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WmenHo TOT (hakT, 4TO CTYIEHTHI
YHUBEPCUTETa U €ro IMpernojaBa-
TEJIM YacTO MOCEUIANIN JIECOHACAXK-
JICHUsI, TAC MPOXOAUIO OOy4eHHE,
©CTECTBEHHBIM 00pa3oM TPHUBEI
K TOMY, YTO CTY/IE€HTHI «CKaHHPOBa-
J» B CBOKO TAMSATH CIIOCOO Bele-
HUA Xo3siicTBa. [lproOpereHHsbIH
MOJIOKUTETHHBINA OIBIT OHHU 3aTeM
IIPUMEHSIJIM B CBOEH MPAKTUUYECKOM
JIeATEeIbHOCTU B JiecaxX Bcel cTpa-
HBI, & HEKOTOpPhIE M3 HUX Jake 3a
rpaHuuei.

Uro 5TO ACWUCTBUTENBHO TaK,
MOTy JlOKa3aTh Ha IpUMEpe COO-
CTBEHHOW TpodeccCHOHANBEHON Jie-
SITEITHPHOCTH. S U3 TTIOTOMCTBEHHBIX
JIECHUKOB; B JIECYy BBIPOC, YacCTO
COITPOBOXKJIANT CBOETO OTIA B pabo-
YHX MOe3/IKax 1o 3amaaHoi Yexuw.
Korna mue mcnomaunocek 18 ier,

MOCTYIWI Ha JIECOXO3SIMCTBEHHBIN
¢axynsrer B bpHo. MBI Havanm
€3UTh C HAIIMMU MPEoaBaTeis-
MU Ha TPAKTUKU U MPAKTHYCCKUE
3aHATHS B y4eOHOe JIeCHOE TIpen-
npusitue B Kpitunax. Bor torma
nepeno MHOW BAPYT MpPEACTad
COBEpIICHHO npyrue jeca. Hex-
HBIIl IOPOCIIEBON CIOCOO BeACHHMS
XO34MCTBA B KPIITHHCKUX Jiecax,
AKIEHTUPYIOMUN PEKPEANOHHYIO
(hyHKIIMIO JIECOB ITyTE€M CO3[aHUS
PEKpEeaIMoHHbIX TOJISTH, POJHUKOB
U namsITHUKOB JlecHoro CnaBuHa,
JIEHApapusi — BCE 3TO 3areyarie-
JIOCh B MOEU MaMsTH Ha BCIO )KU3Hb.
[Ipruém s yBepeH, 4TO TpaKTHKa
OKa3ajia Ha MeHsI Topasio Oosbliee
BIMSHUE, YeM HW3yYeHHE TEOPHH,
KOTOPYI0 HaM TpernojaBajid Ha
neknusax. Korma ke s mpucTymun

K paboTe B Jjecy, 5, KOHEUHO XK€,
B COOTBETCTBUU C IPENOCTaBIICH-
HbIMH MHE KOMIIETEHIMSIMH, BCE
«OTCKaHUPOBAHHOE» B YHHUBEPCH-
TETCKOM TPEANPHUITHN CTPEMUIICS
peanu3oBaTh B cBOEH padoTe.

DTO OYeHb CYyIIeCTBEHHBIH (DaKT,
KOTOpPBI 51 0CO00 MOIYEPKUBAIO.
B pesynbrare 10IrocpodHON Kpo-
NOTJIMBOW PabOThl — TIEAArorH-
YECKOM M HCCIEAOBATENLCKOM —
yAAIOCh  CO3[aTh  «BUTPUHY»
YHUBEPCHUTETA, OOBEKT, KOTOPBIH
BJIOXHOBJISIET, BBI3BIBAET Pa3MBbIII-
JIeHUsI, MOOYKIaeT K AWCKYCCHH,
U, BOBMOXHO, JIOCTOMH ITOCITYXHTh
MIPUMEPOM JIJIsl TIOIpaKaHUsA. ITO
HEOTheMJIEMasl 4acTb TOIO, 4YTO
B CpeJie YELICKOTO JICCOBOJICTBA Ha-
3bIBaeTCsl bpHEHCKOM mIkomoil Je-
COBOJICTBA.

Tabmuna 1

SWOT-ananu3 nenessix Meponpustuii YJIII MENDELU

S — CUJIBHBIE CTOPOHBI

W — HEJIOCTATKHU

— Hcropus, Tpagunyy 1 OnbIT

— HccnenoBarenbckas 0aza TaHHBIX
— IIpou3BOACTBO JIECHON TEXHUKHU

— Pa3nooOpa3zue nmpuposHbIX yCI0BUH

— ONBITHBIN U YECTHBIN ITEPCOHAT

— bmm3octs yHUBEpCUTETA

— IIpeeMCTBEeHHOCTB OIM3KOTO TPUPOJIE JIECHOTO XO3sIHCTBA
— DkoHOMH4YecKast 6a3a B3aMMOAONOIHAIOIIEH
JeSITeIbHOCTH, 1osie3Has i puHancuponanus AKK

— KonunuectBo JACMOHCTPAllMOHHBIX 00BEKTOB

— DcreTryeckoe 01aroycTpoicTBo JecoB
MHOTOYHCIEHHOCTh OXPAHSAEMBIX PalilOHOB

COoTpyIHUYECTBO C 3apyOeIKHBIMU CTPAHAMH

JACATCIIBHOCTHU

3asBUTCIIA

— OTcyTCcTBHE BO3MOXKHOCTH HCIIOIB30BAThH BCE PECYPCHI
VIIII B mpenonaBaTenbCKON U HCCIIEI0BaTEIbCKON

— HesnauurenbHOE BOBIEUEHUE COTPYAHUKOB IIPEIIPHATHS
B nipotiecc ooyueHwust JIJID

— OrcytctBue npennoutenus pazmemenns B MENDELU
pelenus uccuenoparenbekux 3aznad B YJIIT Kpmruns

— JucOanaHc 1eMOHCTPALMOHHBIX O0BEKTOB

B COOTBETCTBUH C OTACITbHBIMH YIEOHBIMH ITPOTrPaMMaMHU

— OtcyTCcTBHE BO3MOXXHOCTH JOONBAThCS MPEIOCTABICHHS
notauuit u cpencts u3 Gougos EC B kauecTBe mpsmMoro

- HepCOHaHLHLIC OTHOMICHHUA, KOOpAUHAIIUA

O -BO3MOXHOCTH

T -PUCKHN

npu B3aumozeiictsun ¢ MENDELU

(enTp YTExoB) 00BEKTOB

B yactHoctu ¢ JIJI®

— IIpoekTHbIe BOBMOXXHOCTH

— CotpynHuuecTBo B 00mactu PR

MENDELU

JIECHOTO XO3sIHiCTBa

— Pacmmpenue nmpakTu4ecko MoAroToBKH, OIbITa paboTHI,
CTaXMPOBKHU M HAyYHO-UCCIIEA0BATEIbCKON AE€ATEIBHOCTH,
B TOM YHCJI€ ISl HHOCTPAHHBIX CTYJCHTOB

— AKTUBHU3AIMS MEKIYHAPOIHOTO COTPYAHNYECTBA

— CosznaHue y4eOHbIX MOJIeNIeH JIECOXO3sIHCTBEHHBIX
(JIecHbIE MMTOMHHKH) U JIECOPOMBIIICHHBIX

— TMorennman oObeIMHEHHS YEIOBEYECKUX PECYPCOB,

— Pacmnpenue nntepeca k YJIII BHyTpu 1 3a npenenamu

— Hcnerranus Ha IIPAKTUKE MOJACIIN YIIPABJICHUS aKTHUBaAMHU

B 001IIECTBE

YCIIOBHUSAX

KOMIIOHCHTaMH

— HeOnaronpusiTHas OLEHKA MOJIOKEHHS JICCHUKA

— Hescnas curyanus B OTHOLICHUH PE3YJIbTATOB BIUSHUSA
nporpamMmMbl NATURA 2000 Ha 00y4eHue B MOJEBBIX

— [lanc muTensHOro 0TCeYeHus OT rpaHToB U Gonnos EC
— Pacmmpenue OpHEHCKOI artoMepanuy 1 4ype3MepHast
Harpy3ka CO CTOPOHBI MEPOTIPHUATHH A0CyTa

— OrcytcTBHe y negaroros nntepeca k YJIII

— Ilnoxas cBsi3b MEXAY OpraHU3AOHHBIMU

— PyxoBogsiue padorauku YJIIT He UIMEIOT OTHOIICHHUS
K aKaJIeMUYECKOl cpenie
— Jeduuut pUHAHCOBBIX PECypCOB
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Ho mue 0bl He XOTEnock, 4TO-
Obl c031aJ0Ch BIEYATICHHE, YTO
sl TOBOPIO TOJIBKO O TIPOILIOM.
VYTBepkaenne o6 ydeOHOM Jiec-
HOM TIPEATIPHUSTHH, SBISIONIEMCS
«BUTPUHOW» YHHBEPCUTETA, CIIPa-
BEUINBO U cerogHs. U B xopomewm,
U HE O4YeHb XOPOIIEM CMBICIE.
CryneHTsl, 0 KpaiiHel Mepe Te
13 HUX, KOTOpPbIE y4aTcsi B yHUBEP-
CUTETE C TIOJTUHHBIM HHTEPECOM
K CHELHaJbHOCTH, HAOIIOAaTelb-
Hbl U KpuTH4uHBL. KoHe4HO, OHHM
«CKaHUPYIOT» OOJUK MPEANpHsi-
TUS, B KOTOPOM HX BOCIHTHIBA-

€T PONHOW YHHUBEpPCUTET. Y HHX
JOCTaTOYHO MPUMEPOB, KOTOPHIE
OHU CMOTYT BOIUIOTHTH B CBOEH
npaktuke. K coxanenuto, 00ib-
II0€ YHUCIIO CTYJACHTOB B HAaIlleM
YHUBEPCUTETE U «IHIMKJIOIEAU-
gyeckasg» cucrteMa oOydeHusi, Ipu-
MeHsieMasi MHOTUMH TIperoiaBare-
nsiMu 6e3 yuéra HaKOMJICHHOTO Ha-
clle/insi, OTPaHUYMBAIOT TIO3HAHHE
MTOJIOKHUTETHHOTO ¥ TIPOBEPEHHOTO
BPEMEHEM.

[loHATHO, YTO HBIHEIIHEE Bpe-
Ms COBCEM Jpyroe, 4eM IEpUOJ
MEXIY ABYMsI MHPOBBIMH BOWHa-

MU. OTKpBIBAIOTCS HOBBIC, paHEe
CKPBITHIE BO3MOXKHOCTH TIproOpe-
TEHHUS OTBITA 110 BCEMY MHUpPY. ITO
OTJIMYHO, HO XOTEJNOCh ObI Ipe-
JIOCTepPeUb OT CIEIIKH U OT TOrO,
KaK MBI ITBITAEMCSI BCET/Ia U cpas3y
Bcé ycmerb. S mpenocreperaro ot
MacCOBOTO IOJIX0JIa ¥ B Tpernoja-
BaHMU B yHMBepcurerax. S 3Haro
M0 MOeMYy COOCTBEHHOMY OIIBITY
U yOemuics HEOTHOKPATHO, YTO
XOpOIlle pe3yabTaThl MOTYT OBITH
JIOCTUTHYTHI TOJIBKO B pe3yJbTaTe
JIUTUTENIbHON KPOIMOTIMBOM dYecT-
HOM paOoTBI.

Tabmnnna 2

SWOT-ananu3 skonomuueckor aesareapHoctu YJIII MENDELU

Strenghts — cuiIbHbIE CTOPOHBI

Weaknesses — HETOCTaTKH

HbIE paOOTHHKH.

TCIIBHOC BJIMSHUC HA PBIHKE.

1. IlpodeccuonanbHble, KBATU(PHUINPOBAHHBIC U JIOSIIb-
2. CraOwibHbIC JENIOBBIC TMAPTHEPHI, UMEIOIINE 3HAUH-

3. Pa3HOOOpa3HbIii COCTaB 3a11acoB ChIPbsI PEBECHHBI.
4. Xoporiee COCTOSTHIE U TPON3BOACTBEHHEIH CTATyC Jieca.

1. OrcyTcTBUE (PUHAHCOBBIX PECYPCOB AT
MeJJATOTHYECKON, HaydHOH M 00pa3oBaTelb-
Hoii nesitenbHOCTH B YJIII Kprruner.

2. MacmtaOHbIi MOpaabHO M TEXHUYECKU
yCTapeBILIUH >KUIUIHbIH HOHL.

3. HesnauntensHOE BOBJICUCHHE PAOOTHH-

Ka HMHTEPECOB MPEAIPUATHS.
5. Yuyactue B MexAyHa-
POZIHBIX JIECOXO3SIHCTBEHHBIX
mporpaMMax M Iporpammax
BOCCTAHOBJICHUSI.

6. YkperuieHne KOHKYpEH-
TOCIIOCOOHOCTH TIyTeM TpO-
(heccHOHATBPHON MOATOTOBKH
IepcoHaja B paMKax Ipo-
rpaMMEbl «JIeoHapao»

BHyTpeHHIe 5. JlecHast TpaHCIIOPTHasi CeTb, MOCTOSHHO mojyiepkH- | koB YJIII B megaroruyeckyro IesTE€IbHOCTD
YCIOBUS Bacmasl. YHUBEPCUTETA.
6. luBepcudukalys npou3BoICTBa. 4. Manoe ucnonb30BaHue 00pa3oBaTeIbHO-
7. CoOCTBEHHBIH MCTOUYHHK CBIPBS JJIsl IPOU3BOACTBA. TO U KYJIBTYpPHOTO IIEHTpa — 3aMKa KpIITHHBI
8. O0uMpHOE HEABIKUMOE UMYIIECTBO, IIPUTOAHOE IS
IIPOIANKH.
9. Uctopuueckas IpeeMCTBEHHOCTb ¢ 1923 1.
10. YyacTtre B MEXIyHapOJHON JESTEITEHOCTH.
11. bonpiioe KOMMYECTBO MEXKAYHAPOIHBIX KOHTAaKTOB
U MIPECTHK
Opportunities Crparerus SO, Crparerust WO,
BO3MOXXHOCTH MaKCH — MaKCH MHUHH — MHHHU
1. Cospmare ofmee mpo- B COTPYIHUYECTBE VYKpersiTh CUCTEMY B3aMMHOIO COTPY.I-
CTPaHCTBO JJIsl HAYKH, XO3i- | C Y4YEHbIMH W TIpernoja- | HU4ecTBa MyTEeM IOJIKIIOUCHHUS TOII-MEHEIK-
CTBEHHOH JEATEeIbHOCTH W | BaTeIMH  HCIONB30BAaTh | MEHTA K MEXIyHAPOAHOMY HAydYHOMY COO00-
OXpaHbI TPUPOJIBL. HOy-Xay paOOTHHKOB M XO- | IIecTBY. TeopeTHdeckn BO3MOXKHO oOparHoe,
2. O0pasoBaresbHas cpena | 3sicTBeHHyr0 0azy VYIIII | T. e. mOpy4UTh NPEACTABUTENAM aKajeMu4de-
Juis OakajaBpHara. JULs 00yueHus [0 0aKagaBp- | CKMX KpPYrOB NPHHSATH y4yacTHE B HCIIOIHU-
3. Ilomnepxxka IOMK wu | ckuMm mnporpammam, opra- | TEJIbHOM YIPaBICHUU MpEpusTueM (Mo-
Brenmme OTIEPAaTHUBHBIX MPOTPAMM. HU3AIlMU TEXHOJIOTMYECKUX | JIeNb JelicTBoBaia B iepuos [leproii Pecmy0-
. 4. Ionutuueckast NOAACPK- | LEHTPOB U YyU4aCTHsI B MEX- | JIMKH), YTO BBUAY CYIIECTBYIOIIMX BBICOKHX

JTyHapOJIHBIX MPOEKTAX,
HAIpaBJICHHBIX HA BEJICHHE
JIECHOTO XO3SIMCTBa, JIeCO-
BOCCTAHOBJICHHE M TIpOma-
TaHAy 3HAUCHUS JIECOB JUIS
00IIecTBa M YCTOHYMBOTO
pa3BuTHs Ha 3emie

TpeOOBaHU KO BpeMEHU U NPOodecCUOHATIb-
HBIM TPEOOBAHHSAM K WICHAM aKaJeMHYECKIX
KPYTOB CYHTaeM MEHee peambHBIM. Mmymie-
CTBO, TpeOyrolee 3aTpaT Ha PEMOHT MM Ka-
MIUTAJIO0BIOKEHUH, KOTOPbIE IPEBLILIAIOT COO-
CTBCHHBIE PECYpCHl MPEINPUSTHS, MPOAATH,
1 TOMyYeHHBIE PECypChl HCIIONB30BATh JUIS
YBEIMYEHHs] PHIHOYHOW CTOMMOCTH OCTaBILIe-
rOCsl HEIBMXKMMOI'O UMYILECTBA
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Oxonyanue mabn. 2

Bueninue
yCIIOBUS

Threats — pucku

Crparerus ST,
MAaKCH — MHHH

Crparerust WT,
MHHH — MUHH

1. Konkypenmust co cTo-
POHBI CYLIECTBYIOLIUX BY30B
C y4eOHBIMU IPEANPUATUIMU.

2. CrpemileHHe YCHINTH
BIMSIHUE Ha OKOHOMHYECKH
BAXXHBIC YaCTU MPECATIPUATHA.

3. CHmKeHUE crpoca Ha
TOBAapbl M YCIYTH B PE3yIlb-
Tare YKOHOMUYECKOTO 3aCTOsI
B cTpaHax EBpomnbl.

4. UckitoueHue yHUBEPCH-
TETOB U3 CTPYKTYpPHBIX (HOH-
JIOB IO THOJJICP)KKE WHBECTHU-
LU JU1s IPON3BOJICTBA.

5. MennenHoe mpaBocy-
IIFe, YTO MPUBOJHUT K HECIO-
COOHOCTM  OOUTBHCS  MpaB,
[IPeyCMOTPEHHBIX ~3aKOHOM
3a peasbHOe BpeMsl.

6. Puck Bo3BpaTa MHBECTH-
IIMOHHBIX CyOcuauii (mpumep-
HO 90 MJIH KpOH) Ul UHBe-
ctupoBanusl 3aMka Kprruast
(okupmaercsi  KOHTpONIb U3
I'KY unu nposepka us Munu-
crepcTBa 00pa3oBaHusl) IMpU
HECOOIIOICHNH  Ha3HAYEHHS,
Ha KOTOpOe OblIa MpeoCcTaB-

Ilyrém ycunenus npak-
THUYECKOTO OOy4YeHUs CTy-

JICHTOB TIPHOOpECTH pe-
My TaIUIo YUpEKACHUs,
KOTOpPOE  «CO3/1aeT»  BHI-

ITyCKHHKA, TOITOTOBICHHO-
ro UIsI SKOHOMHYECKOH H
MPOM3BOJICTBEHHOM Cepbl
JeSITeNILHOCTU.  Bocmoib-
30BaThCsl BCeMH (hOopMaMu
PaBHOTO JIOCTyNa K CTPYyK-
TypHeIM QonmaMm. Ilytém
JUBEPCU(DUKAIINK  [TPOU3-
BOJICTBA M Pa3HOOOPa3HOTO
cocTaBa IOPOJ B JIECOHA-
CAXKJACHUAX TPOTUBOCTOATH
Kkpu3ucy cObita. s moa-
JEePKKU TPOIAXH TPOIYK-
TOB BOCIIOJNB30BaThCSl BCE-
MU JIMYHBIMH KOHTAKTaMH.
VYKpemnsite J00pble OTHO-
LIEHUsS W JOBEpHE C 3aKa3-
YUKaMH, HPEIOCTaBILISI UM
CEPbE3HYI0 HHPOPMAIHIO

Ha yugacTkax, KOTOpble CTaHYT HEpEHTa-
OeNbHBIMH U NOTEPSIOT KIOYEBOE 3HAUYCHUE
JUIl OCYILECTBJICHMs LIEIE€BOIO Ha3HAYCHUs,
3aKPBITh [IPOU3BOJCTBO U 3aKOHCEPBUPOBATH
ero. Ilyck mpousBoacTBa WIM HPOHAXy HE
BO30OOHOBIIATE IO BOCCTAHOBJIEHHS SKOHO-
muku. Hemoctmkumele TpeOOBaHUS H JOCTYI
K (hOHJaM TIPHHUMATh, OTPaHUYMBAs 00NACTb
ICTETHKH JIeca, PEeKPeallMOHHbIC (YHKIHN
Jieca ¥ CHIDKasi PacxXobl Ha 3aKJIaIKy U BOC-
[UTaHUE Jieca 10 YPOBHS, PErIAMEHTHpPYe-
MOro 3akoHoM. OJHOBPEMEHHO pealu30BaTh
IUIaH COKpAIlleHHs IEpCOHaIa

JIeHa cyocuus

[Ipemnarar0 BHUMAHHIO Hayy-
HOTO COOOIIECTBA BHIMOIHEHHBIN
MHOr0 SWOT-ananu3 o yueOHOMY
JIeCHOMY npeanpusThio KpiuTussl,
KOTOPBIM TpOIIy paccMarpuBaTh
KaKk TMpHIVIAlIeHne K JUCKYCCHU
MO BOTIPOCaM COBEPIIIEHCTBOBAHHUS
JIECHOTO O00pa30BaHUS KOHKPETHO
B YaCTH pa3BUTHs MarepuabHON
0a3bl.

W3 uadopmarmm B Tabm. 1 cre-
JIyeT, 9TO B HACTOSIIEe BpeMs, IO
MHEHHUIO aBTOpPa, BO3MOXXHOCTH aK-
TUBU3AIMNA TIPAKTHYECKOW TOATO-
TOBKU OyIylIHMX CIEIHAINCTOB IO
JIECHOMY XO3SICTBY CY3WJIUCh W3-
3a YCWJIEHHs aJMHUHHCTPATHUBHBIX
pPBIYaroB B YIIPaBICHWH W OTPAaHU-
YEeHHOCTH (PMHAHCOBBIX PECYPCOB.

s mpeomoneHnst yKazaHHBIX
TPYAHOCTEH HY)KHO YCWJINTH KO-

HOMHMYECKYIO CTOPOHY JESITEJIbHO-
ctu YJIII MENDELU. C uensto
IIOUCKA PE3EPBOB YCUIIEHUS IKOHO-
MHYECKOU JESATENbHOCTH NPEIIpH-
arusi npenacrasisiio SWOT-ananms
pa6otsr YJIII MENDELU.
Marepuansl  Broporo  SWOT-
aHanmm3a (Tabin. 2) mpeacTaBICHBI
MHOIO, YTOOBI BCE CIIELHATNCTHI
OCMBICIICHHO H3YYWJI TIPOOIeMy
MOBBIIICHHS Ka4eCTBa MOATOTOBKU
CIELMAINCTOB JIECHOTO MPOQUII,
U3JIOKUIM CBOIO TOUKY 3PEHUS Ha
CIIO)KMBLIYIOCS CHTyaluio 00 uXx
NPaKTUYECKOM MOATOTOBKE U CO-
BMECTHO BbIpaboTamu d(pPeKTHB-
HBIE PEKOMEHAIUH.
SWOT-ananu3 HbIHELIHEro CO-
crosinust Hawero YJIIT B Kpuru-
Hax M €ro pojH B OCYIIECTBICHUH
MHUCCHHU YHUBEPCUTETA MOYKHO Pa3-

BEPHYTb; €ro HY)XHO OOCY)XIaTb;
HCKaTh TO/I00ME ¢ BAalllUM YHUBEp-
CHTETOM H €T0 Y4EOHBIM JIECXO30M.
Hamr SWOT-ananu3 s mpuBOXKY
JUTSL TOTO, YTOOBI W Balll YHUBEPCH-
TE€T B TOJHOM Mepe HMCIOJIb30Bajl
cBOe y4yeOHOE JIECHOE XO35ICTBO
JUIS TIPOBENICHUSI TPEToAaBaTelib-
CKOM M MCCIIEI0BaTEIILCKON Jes-
TEJILHOCTH. Pa3MbllluleHust 0 ToM,
YTO CMOTYT Ballld CTYACHTHI «OT-
CKaHUPOBAaTb» BO BpeMs IPAKTUK
B BallleM JIECX03€ IS IPUMEHEHUS
B UX MOCJEIYIOIEH KU3HU, KaKue
MOJIOKUTENIBHBIE  [IPUMEPBI  OHH
BO3BMYT C COOOH Ha MECTO CBOEH
Oynymieil paOoThI, SBISIOTCS BaXK-
HOM OTIPaBHOM TOYKOWM JUIsl JUC-
KyccMM U OOMEHa MHEHHSMH IO
rpobiemMe TanbHEHINX MyTel pas-
BUTHS BBICILICH IIIKOJIBI.
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THE METHODOLOGY OF PITFALL TRAPPING
AND THE GROUND BEETLE COMMUNITY OF ZANKA

(METOOMKA OTJIOBOB NOYBEHHbLIMU JIOBYLLUKAMU
XYXENUL COOBLLIECTBA 3AHKW)

The pitfall trapping is one of the most popular and well-known trapping method of the ground-dwelling
arthropods. This trapping method gives good results in case of the ground-dwelling spiders and ground beetles.
During the trapping, the cups are dug to the soil surface and are filled with various kinds of killing- and pre-
servative materials. As killing- and preservative materials different chemical sand mixtures of these are used.
The control period of the traps can vary form one day to one month, depending on the trap material. The traps
can be placed in line transects, in random order and in networks. The traps are usually placed 5-10 m from each
other. The material and the size of the traps can be various. The use of the roof is important. It protects the trap
and partly the collected arthropods against the rain and some other unwanted contaminants, and it keeps the
birds and the mammals off the trap.

In 2013 the ground beetle communities of a mixed oak forest in Central Transdanubien were studied.
We used 10 pitfall traps filled with 10 % of acetic acid solution. The traps were monitored ones a month, altog-
ether 8 times between April and November. We collected 4357 individuals of 20 carabid species. We analysed
the monthly distribution and the frequency of the species. The most common species was the Carabus convexus
convexus.

B 2013 2. 6b11u uzyuenvt coobwjecmsa scyxncenuy 8 cmewanHom 0ybosom necy 6 Llenmpanvro-3aoynatickom
Kpae. Hamu OvL10 paccmasneno 10 nousennwix no8yuiek, HanoinenHvlx 10%-noti yxcycrotl kuciomotl. Jlogyuxu
npoBepsAnUCy pa3z 6 mecay, 6ce2o 8 pas ¢ anpeis no Hosopv. B pesynvmame Ovino coopano 4357 sx3emniapos
20 8udos sacyscenuy. Mol npoananuszuposanu pacnpeoeieHue 8uo08 no MeCayam U Yacmomy 6CmpevaemMocmu
6u006. Camvlm pacnpocmpaneHnvim 6uoom oxasancs Carabus convexus convexus.

Introduction

The pitfall trapping is one
of the most popular and well-
known trapping method of the
ground-dwelling arthropods (Bar-
ber, 1931). This trapping met-
hod gives good results in case of
the ground-dwelling spiders and
ground beetles (LOVEI & SUNDER-
LAND, 1996). During the trapping,
the cups are dug to the soil surface

and are filled with various kinds of
killing- and preservative materials
(ethylene glycol, propylene gly-
col, formalin, water, alcohol, sa-
linesolution, chloralhydrate, ace-
ticacid) (Woopcock, 2005; KADAR
& Samu, 2006). The control pe-
riod of the traps can vary form one
day to one month, depending on
the trap material. The traps can be
placed in line transects, in random

order and in grid. The traps are
usually placed 5-10 m from each
other. The material and the size of
the traps can be various. The use
of the roof is important (Fig. 1).
It protects the trap and partly the
collected arthropods against the
rain and some other unwanted
contaminants, and it keeps the
birds and the mammals off the
trap (Woobcock, 2005).
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Material and methods
In 2013, the ground beetle as-
semblages of an artificial gap were
researched in a mixed oak stand
in Central Transdanubien (Bala-

Figure 1. The structure of the pitfall trap

Results

We collected altogether 4357
individuals of 20 carabid speci-
es. We trapped the highest num-
ber of species (16 species) on the
28th of June, while we trapped
the highest number of specimens
(1422 specimens) on the 31th of
July (Fig. 3).

ton-Uplands, Zanka 1B). We used
10 double cup pitfall trapps filled
with acetic acid solution (Fig. 2).
In our research we examined
four habitats (gap, gap edge, closed

The number of species was the
highest in the gap edge and in the
mesic part of the forest (16 species
each). The number of specimens
was the highest in the gap edge
(1308 specimens) (Table).

The ground beetle fauna of the
investigated locations (gap, gap
edge, closed forest, mesic part of

forest, mesic part of the forest).
In each habitat two pitfall traps
were set up. We analysed the num-
ber of species and the number of
individuals by dates and habitats.

Figure 2. The double cup pitfall trap

the forest) were compared with
various ecological parameters (di-
versity, the level of consistency,
similarity measures and hierar-
chical cluster analysis, based on
Bray-Curtis).

Figure 3. The number of collected ground beetles in each habitats
a. according to the number of species; b. according to the number of individuals
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The cumulate number of ground beetle specimens

Mesic part Closed Gap N part S part
Species of the forest forest edge of the gap of the gap
S (pc) S (pc) S (pe) S (pe) S (pc)
Brachinus crepitans _ ) ) 1 )
(Linnaeus, 1758)
Calosoma inquisitor
(Linnacus, 1758) 104 43 220 103 76
Calosoma sycophanta
(Linnaeus, 1758) > ! 221 120 160
Carabus convexus convexus
(Fabricius, 1775) 283 419 386 202 160
Carabus coriaceus coriaceus
(Linnacus, 1758) 22 18 39 31 37
Carabus germari exasperatus ) 1 | ) 3
(Duftschmid, 1812)
Carabus hortensis hortensis
(Linnaeus, 1758) 19 20 39 32 28
Carabus intricatus intricatus 2 ) | ) )
(Linnaeus, 1761)
Carabus nemoralis nemoralis
(O. F. Miiller, 1764) 220 169 203 80 13
Leistus rufomarginatus 4 2 1 ) )
(Duftschmid, 1812)
Notiophilus rufipes
(Curtis, 1829) 1 10 ! ! !
Pterostichus melas
(Creutzer, 1799) 2 ) 7 7 4
Abax parallelepipedus
(Piller et Mitterpacher, 1783) 116 149 127 70 109
Platyderus rufus 2 ) ) ) )
(Duftschmid, 1812)
Calathus fuscipes
(Goeze, 1777) 4 ! ! ! !
Amara saphyrea ) ) ) ) |
(Dejean, 1828)
Harpalus atratus
(Latreille, 1804) ! ! 6 > 6
Harpalus rufipes
(DeGeer, 1774) 7 ! o 37 21
Harpalus tardus ) ) 1 ) 1
(Panzer, 1796)
Ophonus laticollis 1 ) ) ) )
(Mannerheim, 1825)
Summary 803 835 1308 690 721
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Summary

The cluster analysis’ dendrog-
ram (Fig. 4) shows that the traps
of the gaps separeted well from the
traps of the closed forest, the mesic
part of the forest and the gap edge.

More open habitat’s species ap-
peared in the gaps. The research
presents one year results, the re-
fore we are planning to continue in
order to get more accurate results.
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EXAMINATION OF BEETLE COMMUNITY IN TINDER FUNGUS
(M3YYEHUE KOHCOPLINW XXECTKOKPbINbIX U TPYTOBbIX FPUEOB)

Paccmampuearomes pesyromamuol uzyuenus 63aumoceasu Mexicoy mpymosoiMu cpubamu u nonyasyusmu

Jrcyko8. B 3anaonou wacmu Benepuu ¢ anpens no dexadope 2013 2. cobpano 94 sxzemnisipa mpymogvix
epubog, xomopwvie omuocames k 22 guoam. CamvimMu pacnpocmpaneHnvlMy 8UOAMU SAGAAIOMCA MPYMOBUK
nacmosiwyuti Fomes fomentarius (56 9x3.) u okaumiennviti mpymosux Fomitopsis marginata (8 sx3.). Cpe-
OU XB0UHBIX NOPOO HAUbOOee VA3BUMbBIM BUOOM OKA3ANACH elb 0bbikHosenHas Picea abies , nospescoennas
8 suoamu mpymogwix epu6os. Oouapyiceno 35 6udos KHcykos.

Introduction

The dead trees offer a favour-
able habitat to numerous aliens.
Most of them have important role
from the viewpoint of the demo-
lition. The viewpoint of the for-
ests the metabolism processes has
emphasis meaning. One of these
processes is the tree-tinder fungus-
beetle food chain.

Our aims were: 1) which ones
are the most frequent tinder fungi
and beetles living in fungi; 2) what
kind of tinder fungus has the rich-

est beetle community; 3) what is
the relationship among the tree
species-tinder fungus-beetles.

The tinder fungi are the deter-
mining member of natural forests
associations. They have a special
insect’s community. In the food
chain the saproxylic insects have
important role, because they eat
dead trees. The tinder fungi ap-
pear on the trees and the tinder
fungi are colonised by fungus
feeders. They create a chain of de-
composer.

Figure 1. The sample sites of the tinder fungi

Material and methods

The most of samples were col-
lected from the west part of Hun-
gary from April until December
in 2013. Many samples originate
outskirts Sopron and Zalaegerszeg
(Fig. 1).

The tinder fungus samples were
got down without bark. Every tin-
der fungus was packed in a paper
sack (Fig. 2).

The tinder fungi were collect-
ed from different quality trunks
(Fig. 3), lying and standing dead

Figure 2. Tinder fungus was packed
in a paper sack
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trees (Fig. 4) and trees without vig-
orous. Among the samples there
were annuals (Fig. 3) and perenni-
als types (Fig. 4), too (Table).

‘We noticed the sites, the collect-
ing time, tree species, tree quality,
name of tree and name of the fun-
gus species and the age of fungi.

Figure 3. Laetiporus sulphureus

The fungus samples were placed
under special conditions (20+1 °C;
16 hours lighting and 8 hours dark-
ness). Every 8 weeks the insects
were collected from the bags and
they were selected by families.
The separation of the fungus debris
and arthropods was done based on

the difference of specific gravities.
The samples were stored under
different conditions as in alcohol,
in silica gel (for genetic samples),
and or in the freezer.

Figure 4. Fomes fomentarius

The quality of the hosts, the tinder fungus and the number of related insect’s species

Dead tree Tinder fungus Beetles species
Genus
Species Healthy | Standing | Collapsed | Trunk s‘:l’l‘:;g Healthy | Standing | Collapsed | Trunk S‘::E;g Altogether | Annual | Perennial | Altogether
Celltis spp. 0 0 0 2 0 0 0 0 2 0 2 0 1 1
Quercus spp. 0 1 6 2 0 0 1 3 2 0 6 2 11 13
Quercus cerris 2 2 3 0 0 2 2 1 0 0 5 0 14 14
Fraxinus spp. 0 0 1 0 0 0 0 1 0 0 1 2
Juglans spp. 0 0 1 0 0 0 0 1 0 0 1 0
Fagus sylvatica 1 0 28 5 0 1 0 1 3 0 5 3 47 50
Salix spp. 4 0 1 0 0 4 0 1 0 0 5 0
Carpinus spp. 0 0 1 1 0 0 0 1 1 0 2 0 2 2
Populus spp. 0 1 1 4 0 0 1 1 2 0 4 0 9 9
Prunus ssp. 1 0 1 3 0 1 0 1 1 0 3 0 11 11
Picea abies 0 0 6 1 0 0 0 4 1 0 5 4 4 8
Acer spp. 0 0 1 6 0 0 0 1 3 0 4 1 10 11
thAoisa?;Z:fum 0 0 0 2 0 0 0 0 2 0 2 0 1 1
Euonymus spp. 0 1 0 0 0 0 1 0 0 0 1 0 1 1
Alnus spp. 0 1 0 0 0 0 1 0 0 0 1 0 2 2
Tilia spp. 0 0 0 0 1 0 0 0 0 1 1 2 0 2
Malus spp. 1 0 0 0 0 1 0 0 0 0 1 0 0 0
Altogether: 9 6 50 26 1 9 6 16 17 1 49 14 118 132
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Results
Under this period 94 tinder fun-
gus were collected. The 94 tinder
fungus could divide 19 species.
The most frequent species was
Fomes fomentarius (56 samples)
(Fig. 5) and Fomitopsis marginata

Figure 5. Fomes fomentarius

Figure 6. Bolitophagus reticulatus

Figure 8. Mycetophagus
quadripustulatus

(8 samples) (Table). 13 species
were very rare (one presence in the
samples). The most fungi were col-
lected from dead trees and trunks.
Regarding the coniferous trees the
richest community was detected
at Picea abies with § tinder fungi.
Among the broadleaves trees
Quercus cerris and Q. petrea had
the most diverse fungus commu-
nity with 3 by 3 species. The least
tinder fungi were found in Fraxi-
nus spp., in Juglans spp., in Eu-
onymus spp., in Alnus spp., in Tilia
pp. and in Malus spp.

Near 25 beetles species were
identified. The most frequent spe-
cies was Sulcacis affinis. This is a
very polyphagous beetle. We could
breed it from 11 tinder fungus

Figure 7. Dacne bipustulata

Figure 9. Tritoma bipustulata

species. The other frequent bee-
tles were Bolitophagus reticulatus
(Fig. 6) and Dacne bipustulata
(Fig. 7). There are some species
which we found only in low num-
ber such as Thymalus limbatus,
Mycetophagus  quadripustulatus
(Fig. 8), Bembidion varicolor,
Rhopolodautus perforatus, Trito-
ma bipustulata (Fig. 9), Asaphid-
ion flavipes, boleti,
Oxyomus sylvestris and Bitoma
crenata.

It seems there are not significant
relationships between the beetles —
site of sample collection and be-
tween the beetles — time of sample
collection. The age of tinder fungi
influence the insect community in
a dominant way.
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EXAMINATION OF STAND STRUCTURE IN AN OLD-ESTABLISHED EXPERIMENTAL PLACE

(MICCNEQOBAHUE CTPYKTYPbl IPEBOCTOS HA UCTOPUYECKOW
9KCNEPUMEHTANBHOM NNOLLAN)

The continuous forest cover does not mean selection cutting, but the selective cutting helps to provide it the
most efficiently. As there were no extended selection forests in Hungary before, the selection cutting system is
used to transform the previously even-aged forests treated by cutting system. The process of the transforma-
tion is very long and can take even centuries. The conversion in Sopron 182/B forest compartment started
in 1937 and it is in its final stages. The diverse structured stand enables us to analyze the process in a real
forest which may also help the practice. Our data processing is in the initial stage, after the correction of the
positions we will have more options for geodesic software.

3awummnule neca ne noopazymesarom 8bl00POYHLIX PYOOK, HO 8b1OOPOUHbIE PYOKU NOMO2AION NOOO0EPICH-
eamy ux Haubonee s3¢pgpexmusno. Tax kax panvuie ¢ Benepuu ne Ovino OOnLUUX NAOWAOEH Pe2YIUPYeMblX
J1ecos, cucmema 6blOOPOUHBIX PYOOK UCNONbIYemcs OJisk nepesodd 6 My Kamezopuio paree 00HOB03PACH-
Hbx ecos. TIpoyecc mpancopmayuu ovenv OaumenvHulLl 1 Modicem 3auamo eexa. Tpancghopmayus necrnoco
yuacmka Sopron 182/B nauanacey ¢ 1937 2. u menepv naxooumcs na gunanbhvix cmaousx. Pasnoobpaszmno
CMPYKMYPUPOBAHHbIL OPeBOCMOl NO360JIsem HAM AHATUZUPOBAMb NPOYECC 8 PEAIbHOM JIECY, Umo MOdiCem
nomous Ha npaxmuxe. O6pabomra OaHHLIX NOKA HA HAYATbHOM dMane, U Nocie KOPPeKmuposKu no3uyuil
noseumcs oonvute o3modicHocmett 05 npumenenus: I MC-mexnonoeuil.

Introduction

Nowadays close to nature forest
management and continous cover
forestry has became more and more
widespread in Hungary. The law
XXXVIIL 2009 (forest law) defines
three silvicultural systems (non-
wood productive, selection and
transition systems) which all ensure
continuous forest cover. The law
enacts the increase of the territory
of these systems. While the non-
wood productive forests does not
have notable economical function,
the selectice cutting and the transi-
tion forests have to provide yield,
social and protective functions as
well. Hungarian forests are char-
acteristic all even-aged stands, the
conversion to selection forest has

to be strictly controlled if the
management objective is to cre-
ate diverse and stable stands. The
main question is how to make the
conversion which has not enough

scientific and practical background
yet. Without previous domestical
experiences circa 60.000 hectares
of forests were forced into selection
or transition systems (Fig. 1).

Description of the area

Figure 1. The change of territory of silvicultural systems ensuring
continuous forest cover in Hungary
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This paper is about the exami-
nation of stand structure of So-
pron 182/B forest, which is an
old-established experimental place
(Fig. 2). The trial was started by
Gyula Roth in 1937 since the
stand is managed in his own con-
version system. Gyula Roth is fa-
mous name in Hungarian forestry
history. He was a professor at the
University of Sopron (nowadays
the University of West Hungary)
for many years, and the president
of IUFRO (International Union of
Forest Research Organizations) in
1932. He led many researches and
was especially interested in selec-
tion forests. The 19,4 hectare So-
pron 182/B forest compartment
was originally just a part of a more
than 70 hectare research area man-
aged in Roth Gyula’s conversion
system. Due to historical reasons
(it was the part of the border area)
only one compartment remained,
which was managed in the same
system during the past nearly
80 years. The stand structure of
the spruce, sessile oak, hornbeam
mixed submontane beech forest
has been changed a lot since the
trial was started.

Methods

Our main goal was to make
a detailed database of the forest
stand and a map with all of the cro-
wn projections and stem positions.
We mapped every single tree has
breast height diameter over 15 cm.
The following data was collected:
coordinates, tree species, height,
height of living and dead crown,
breast height diameter, stem qua-
lity, disease and other notes. Many
of the trees has painted numbers
on the bark. Those are from a pre-
vious data collecting, so we deci-
ded to note the numbers to be able
later to compare some part of the
twod atabases. For mapping and
data collecting we used Field-Map
system and a Vertex IV ultrasound
technology clinometer. Since the
Field-Map system does not have
desirable accuracy for larger area
mapping were measured our refe-
rence points with Sokkia Powerset
3000. Microsoft Excel and Digi-
Terra Map software were used for
data processing.

Results
After more than a half year of
fieldwork we registered 3435 trees

Figure 2. The Sopron 182/B forest compartment

and started to analyse the collected
data. First we compared the stand
structure to Prodan’s theoretical
selection forest model as a bench-
mark (Fig. 3). Prodan divided the
categories by breast height diame-
ter and decided how many trees
belong to them. The results show
that the stand structure is close
enough to the theoretical model
and the transformation is turning
into its last stages.

The main tree species are be-
ech (Fagus sylvatica), sessile oak
(Quercus petraea), spruce (Picea
abies) and hornbeam (Carpinus
betulus). 1f we look at different
diameter categories we can see
that some of the tree species (e.g.
sessile oak) are just in the larger
ones (Fig. 4). That means that
number of sessile oak is decrea-
sing in the process. We can draw
as a conclusion that the used silvi-
culture system does not subserve
the regeneration of light-demand-
ing tree species, beech was the
only one spreading in the last
decades.

We examined how the volume
changed during the long period.
We signed trees for the next cut-
ting being careful about the whole
conversion process and the forest
health condition. Sadly diseases
as beech bark disease and Hetero-
basidion annosum encumber the
research. Nearly 60 % of beeches
is suffering from beech bark di-
sease.

The heterogeneity in structure,
the more canopy layers gives more
space for the crowns. The beech
can adapt well to this situation and
its crown can fill the gaps even
in old erages. Those big crowned
trees have mostly worst stem qu-
ality, and short branch free trunk.
It seems that the stem quality in an
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even-aged forest is better than in
a selection forest.
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OVERVIEW OF INFORMATICS DEVELOPMENT OF FORESTRY SECTOR IN HUNGARY
(PA3BUTUE UHOOPMALIMOHHOW CUCTEMbI JIECHOIO XO3AUCTBA B BEHIPUMW)

In the last decades, significant IT investments have been made in the Hungarian state forest sector.
Investing in IT infrastructure has been a “necessity”’, because company management requires timely infor-
mation, and maintaining digital connections is also a crucial factor in business. Information technology
support for planning, management and recording of professional work became commonplace only later.
On the one hand, this can be explained by the fact that the subject of management usually does not require
fast actions or actions on a daily basis. On the other hand, administration of different phases of forest work
became effective only when geographic information systems (GIS) emerged and compatible professional
applications were developed. The author has examined the steps of adoption of IT tools, IT solutions and
their effects.

B nocneonue decsamunemust Ovinu coenanvl sHavumenvrvle uneecmuyuu 8 1T 6 geneepckom 2ocyoapcmeennom
necnom cexmope. Mneecmuyuu 6 IT-ungpacmpykmypy 6viiu HeoOX00uMbvl, MAK KAK IKOHOMUUECKOe YNpPaG-
JIeHUe KOMNAHULl mpebyem C80e8PEMEeHH020 NONYYEHUs. CPOYHOU UHMOPMAYUU, UCTIONbL30BAHUS. YUDPOBHIX CO-
eOUHeHUll, a MaKoice sIAemcs 8adCHbiM hakxmopom 6 ousnece. UHOOpMayuoHHO-mexHuueckas noo0epucKa
011 NIAHUPOBAHUS, YAPAGIEHUS U 3ANUCU NPOPEeCCUOHATLHOU O0esTMEeTbHOCIU CMANA ODbIYHBIM s16TEeHUEeM
yymo nosoice. C 00HOU CIMOPOHDL, MO MOACHO 0OBACHUMb MeM (Paxmom, ymo cyOvbexkm ynpaeieHus. 00bI4HO
He mpebyem Obicmpo2o deticmeust Uil Oetucmeust Ha edxceonesHoll ochose. C Opy2oil CmopoHbl, pyKO8OOCHE0
PATUYHbIMU Pazamu pabomel cmano QGexmusHbIM MoabKO Mo2od, Ko20d NOABUIUCH 2e0UHDOPMAYUOHHbLE
cucmemvl (TUC) u 6vinu paspabomanvt cosmecmumvle Npo@eccUuoHarbhble npuiodxcenus. Aesmopom pac-
cmomperul waeu 8gedenusi IT-uncmpymenmos, IT-pewenuii u ux nociedcmaus.

Definition of the topic, aims,

hypotheses

The paper deals with electronic
data processing solutions and in-
formation systems in the state fo-
restry sector and emphasizes two
aspects: the development to the
present stage and the analysis in
how far these systems fulfill the
needs of the sector.

The investigations were not ext-
ended to the whole forestry sector,
only companies managing state
owned forests were dealt with. The
hypotheses of the investigation
were as follows:

The relation of the forestry sec-
tor to information is different from
that of the other sectors

The introduction of informatics
into the forestrysector was a neces-
sary step.

The infocommunicationdevel-
opments improved the security of
the management

The infocommunication devel-
opments improved the efficiency
of the operation

Material and methods
The work is a case study. The
step of “field and laboratory data

collection” was in this case a data
collection wusing questionnaires
and the completion of several per-
sonal interviews. The work has a
broad time interval; the data col-
lection was done three times, in
2001, in 2005 and in 2013. Among
the questions of the questionnaire
sent out in 2001 there were ques-
tions about the early stages of
the “modern computer era” in the
forestry sector. These were com-
pleted by the doctoral theses of
Béla Lert (1986), Jozsef Opor
(1996) and the graduation thesis
by Gyula HaLasy (1997).
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In the first part of this paper is an
overview of the more than 50 year
history is given based on special
literature and other documents.
Using his professional contacts the
author of the publication could get
hold of materials which were not
publicly available, because they
were in archives or in the drawers
of some colleagues, and these pie-
ces of information could make the
publicly available publications
more precise.

The questionnaires sent out in
2001 and 2006 contained only one
series of questions, which were di-
rected to the employees responsib-
le for the information systems at
the forest managers. The last sur-
vey was done using two question-
naires. One questionnaire was also
directed to the person responsible
for the information system and
with the other the attitude of the
users of the information system
was surveyed. Another method of
data collection was personal inter-
views. These were conducted un-
der both formal and informal con-
ditions. From these conversations
either personal notes or recorded
sound material were available. The
author could collect a lot of infor-
mation as a member of the infor-
matics committee of the Associa-
tion for The Forests on The Great
Plainand the section of informatics
in the Association of Hungarian
Foresters.

The author applied for authori-
zation of data collection at the fo-
rest companies addressing the ge-
neral directors. Unfortunately not
all answers were positive. Some
of the leaders considered that the
answers to the question are in the
area of business secret and did not
allow the data collection, or did not
even answer the request.

Out of the questionnaires sent
out to the twenty-two forest com-
panies in 2001 eleven, in 2005 ten
and in 2013 sixteen were retur-
ned. From the user questionnaires
283 were returned.

Results and discussion
Role of the information within
the forestry sector

Before investigating the infor-
matization of the sector we have
to make clear what is the relation
between information, information
systems and forest sector.

A continuous data collection and
analysis is needed so that a system
can reach its optimal target state, in
order to have relevant information
about the system. In the knowledge
of these information and the limi-
ting factors decisions have to be
made about measures which would
lead the system nearer to the desi-
red state.

The author has prepared a model
of the use of data characterizing and
describing forests (Fig. 1). Actors in

the model use data about forests in
different locations, resolutions and
with different accuracy. The most
important among forestry data is the
Database of Forests, which dates
back for the longest period of time
(nearly half cebtury) and the struc-
ture of which is unchanged for the
most important characteristics, and
its data is also electronically availab-
le. The model also demonstrates that
in making decisions other factors
and limitation play also an important
role. The most important is the legal
environment, which effects the diffe-
rent actors with different intensity.

The author also investigated the
information relation between the
actors (Fig. 2). The connections
represented by arrows are regula-
ted in their form and intensity, whi-
le the brownish “background” co-
lour means unregulated, “diffuse”
informations. The strongest and
the most intensive among the re-
lations is the relation between ma-
nager and authority and the mana-
ger and the owner.

Figure 1. Model of use of forestry data
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In the course of the investiga-

tions the economic approach was
the most relevant among the many
different definitions of information.
According to this the information
represents a part of the product,
there is a supplementary connec-
tion between the raw material and
energy used to manufacture the
product and the information. As
the energy, material and labor in-
put decreases in the same amount
the used information increases. Ha-
ving this in mind the forest sector
can be put in the lower left corner
of the information intensity matrix
introduced by PorRTER and MILLAR
(Fig. 3).

In the forest sector the actual
technological processes are short
in comparison to the natural pro- Figure 2. Information relations between actors in the sector and society
cesses, and are inserted in con-
secutive interval into the flow of
spontaneous processes. So neither
the “product” nor the “process” of
the forestry sector needs a large
amount of information or fast in-
formation processing.

Analyzing the sector from the
standpoint of information systems
it can also be placed into the lower
left corner of the strategic grid mo-
del of CasH, McFaRrLAN and Mc-
Kenney (Fig. 4).

This position means the suppor-
ting role of the information system.
The placement comes at one hand
from the low information intensity
and at the other hand from the fact,
that the companies produce their
end product under differ “produc-
tion circumstances” so they are not
each other’s concurrent in the clas-
sical sense of the word.

Figure 3. Matrix of information intensity

Development from the begin-
ning until now
Before dealing with the history

. Figure 4. Strategic grid
of the development of the infor-
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mation systems it is necessary to
review the history and changes of
the structure of the state forests.
The forestry law of 1879 (law
XXXI) gave the basis to form the
organizational structure of the sta-
te forests. They established royal
forest inspectorates and manage-
ment planning offices. The change
in circumstances after the peace
treaty in Trianon the organization
which was working well had to be
simplified. All the organizations
had been terminated and unified
forest directorates were created.

After nationalizing the bigger
part of the forests the Hungarian
State Forest Companies were for-
med which were subdivided into
22 forest directorates. This organi-
zation, called MALLERD was ter-
minated in 1949 and a Forest Cen-
ter was organized with 15 national
enterprises and 78 forest compani-
es. 12 forest management offices
were created for preparing forest
management plans. Forest inspec-
tion was assigned to 29 state forest
inspectorates within the framework
of the forest management planning
offices. As of Ist of August 1950
78 state forest companies were est-
ablished within 16 forest manage-
ment unions. By 1957 the number
of the companies was reduced to
32, 1n 1973 to 21, and these com-
panies had different status. Com-
panies within the EFAG group
were profit oriented, and those in
the EVAG group (mainly dealing
with wildlife management) were
budgetary institutions. Forest ma-
nagement planning and controlling
tasks were separated again, and the
State Forest Management Planning
Service was established.

The state forestry organizations
were supervised by the Ministry
of Agriculture from the beginning,

and then the supervision of three
forest companies was transferred
to the Ministry of Defense. The ac-
tual department for the supervision
within the Ministry also changed.
After the political change in 1989
the companies became private sha-
re companies and supervision was
transferred to the State Holding,
and starting in 2010 to the Hunga-
rian Bank of Development.

The automation of the accoun-
ting started with accounting ma-
chines before the appearance of
computers. In the forestry literatu-
re computers were first mentioned
in August 1963. At the same time
development work was in prog-
ress with the leadership of Laszlo
KirALY at the department of Forest
Management Planning of the Sta-
te Forest Directorate to modernize
forest management planning work
with the electronic data processing
of the management inventory data.
The development was a success, in
1965 onefour forest estates were
processed by the means of elect-
ronic data processing. In the forest
management manual of 1971 this
means was made compulsory.

The results of the research and
development work started at the
Department of Forest Management
Planning and then continued at the
Technical Office of Forest Mana-
gement Planning Directorates were
summarized in a thesis submitted
for the degree of candidate of sci-
ences by Laszlo KirALy in 1978.
During studying this work the aut-
hor discovered that professor Ki-
RALY uses the word “informatika”
(informatics), though this was not
common at that time. The Corpus
of the History of Hungarian Lan-
guage dates the first appearance of
this word to 1987. This discovery
refines Hungarian language histo-

ry and puts the date 9 years earlier,
and primacy has also to be given to
forest terminology.

The author considers a meeting
held in November 1972 in Kecske-
mét of vital importance concerning
the introduction of computers into
the sector. The minutes of the mee-
ting could not be located, but the
important topics can be reconstruc-
ted using the reportsof the people
attending the meeting. Though the
main authorities did not support
the recommendations the develop-
ments were done according to the
recommendations of the meeting.

A consequence of the changes in
the history of the sector was an inc-
reasing independence of the com-
panies. At the time of the strong
central leadership the devices of
the data processing were expensi-
ve and their use did not seem to be
inevitable. There was no central
concept or direction for these kinds
of developments. When suddenly
the affordable devices appeared
the companies were quite inde-
pendent, so there was no question
about introducing a unified system.
It is the author’s opinion that the
continuous change, transformation
is the reason that no unified com-
puter system was introduced into
the forestry sector.

The author does not see any
evidence for the need of the int-
roduction of a unified information
system at the same time. The com-
pulsory use of a unified accounting
system is sufficient for the owner
to judge the performance of the
companies.

In the process of preparing fo-
rest management plans with com-
puters it became evident, that good
quality and stabile work can only
be accomplished using own equip-
ment. The Technical Office of
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Forest Management Planning Di-
rectorates (AEMI) created its own
computing center in the summer
of 1976. There was an intention to
use the equipment for other task in
the sector as well.

Also in 1976 an association
named FAINFORG (Common
Enterprise for Information Tech-
nology and Organization in the Fo-
rest Sector) was established. Most
of the forest companies were mem-
bers of the association, and the as-
sociation was directed by a board
of directors consisting of the chief
financial officers of the forest com-
panies. Evaluating the operation of
FAINFORG the author states that
it contributed considerably to the
development of the sector in ter-
ms of reorganizing the processes
within the companies but with the
appearance of personal computers
the specialists and the business
model of FAINFORG could not
satisfy the needs of the companies
and this led to becoming insignifi-
cant and finally to termination.

The education of electronic data
processing started at the Faculty
of Forestry of the University of
Forestry and Wood Sciences in
1970 as an optional subject, and
was made compulsory in the cur-
riculum introduced in 1975. The
group of subjects started to further
develop with the arrival of profes-
sor KirALY to the Faculty and be-
came praxis-oriented. At its best
the offered material consisted of
three semesters with the addition
of six other subjects in special edu-
cational directions. The education
of GIS systems was also initiated
by the department of professor
KirAry. The quality of the educa-
tion is indicated by the fact that
many of the persons responsible
for informatics at forest compa-

nies are forest engineers graduated
from the Faculty of Forestry.

Regarding education the edu-
cation of operation research has
to be mentioned. Operation re-
search gives methods for optimi-
zing practical problems, but the
effective solution of the problems
is impossible without computers.
Because of this the two subjects
became closely related even at
early stages.

With the appearance of personal
computers (PCs) the use of com-
puters became more frequent at the
companies. First — similar to other
sectors — accounting was compu-
terized. Parallel to this colleagues
with knowledge of programming
languages prepared small prog-
rams to support their work.

The first professional program
was STEGA, introduced in 1988.
The importance of the program is
that it demonstrated how informa-
tics can efficiently be used in ma-
nagement and inspection. It was a
complex forestry information sys-
tem based on PC which was used
by both forest managers and forest
authorities. It was the first prog-
ram to accomplish electronic data
exchange between authorities and
forest companies.

The next step was the appearan-
ce of the Digiterra Forestry Infor-
mation System in 2003. An impor-
tant development was in the prog-
ram that data were handled on GIS
basis and were integrated from
several external sources like the
database of forests, the database of
the state land registry and the fo-
restry maps. This program package
supported the operative tasks of
forest management and control. It
also supported work processes in
the field by integrating the possibi-
lity of use of mobile devices.

The development of computer
techniques and technologies enab-
led the establishment of a Forestry
Database for the whole country.
The on-line database form suppor-
ting GIS was completed in 2004.
The web-based forestry map for
the whole country opened the fo-
restry database to the public.

At present forest managers have
only indirect access to the system,
in the development it is planned
that they also will have direct ac-
cess. In my opinion it would be
useful to connect the database with
other official databases to improve
its accuracy and reliability.

A general statement can be made
about developments in the sector
that at the beginning independent
solutions were developed, which
had no connection or only limi-
ted connections to other systems.
This was the period of the so-cal-
led island systems, the applications
were working separately and there
was no automatic exchange of data
between them.

By the beginning ofthe 1990s it
became evident to the leaders of
the companies that homogenizing
the companies information sys-
tems consisting of heterogeneous
solutions would improve effici-
ency and reduce costsAn important
development of recent times was
the introduction of the common
unified information system for the
forest companies. The project star-
ted in 2008 with the announcement
of the State Treasury managing the
companies at that time but due to
the resistance of the companies and
technical problems the project was
stopped in the summer of 2009.
In 2010 the forestry portfolio was
transferred to the Hungarian Bank
for Development. The bank was
investigating the situation of the
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info-communication at the compa-
nies and restarted the stuck devel-
opment project. According to the
new concept the Unified Forestry
Management System consists of
four modules: accounting system,
loan and human resources system,
enterprise resources management
system and forestry system. The
first two systems were introduced
on the 1st of January 2013; the ot-
her two systems are being tested.

In the last decade several forest
companies tried to introduce mobi-
le devices, but this happened only
at three companies, the majority
only accomplished tests. Hindran-
ces in introducing mobile devices
are the limited offer in types, their
high price and their life cycle equ-
als to the development time of a
system.

Based on the above in the eve-
ryday praxis of the companies data
can be recorded and transmitted
both on paper and on electronic
devices depending on the location

of the origin of the data. The on-li-
ne presence on the field was not
forced by the practice because the
data originating from the field are
not necessary to meet operative de-
cisions. This is in accordance with
the statement that only those servi-
ce levels have to be developed to
be supported by informatics which
are needed to maintain the normal
business activities. Because of the
supporting nature of informatics in
the sector data acquisition in the fi-
eld and on-line data connection is
not absolutely necessary.

The history of the introduction
of informatics to the forestry sec-
tor is summarized on Fig. 5. The
milestones marked are:

1. First successful electronic
data processing in the sector

2. Starting informatics educa-
tion at the Faculty of Forestry

3. All alphanumeric data of the
Hungarian forests is available in
digital form

4. Start of use of “modern” infor-
matics tools at the forest managers

5. Digital data exchange be-
tween authority and forest manag-
ers (STEGA)

6. Electronic processing of sur-
veying results (Digiterra Map)

7. Digitizing forestry maps

8. Professional system based on
GIS (Digiterra EIR)

9. On-line support of the work
of authorities (ESZIR)

10. Introduction of a unified sys-
tem at forest companies

Analysis of the present situa-
tion

The hardware supply has consi-
derably changed as compared to
the situation in 1990. Today we
reached a level where all colle-
agues who are working in office
have a computer on their desks.
The supply with computers is
98 %. The missing part is the
district foresters, who don’t have
to work with computer every day,

Figure 5. The history of IT development of forestry sector
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so several of them share one com-
puter. The survey showed that the
management and the administra-
tive staff have to use the compu-
ter, without computer they cannot
accomplish their work. Only 5 %
of the district foresters indicated
that they use computer every day.

The departments dealing with
informatics were subordinated wit-
hout exception to the chief finan-
cial officer of the companies, and
this situation remained until today.
At the beginning these depart-
ments handled all informatics ne-
eds of the company. The increase
of the number of tasks and/or the
requirement of special knowledge
forced the companies to buy spe-
cial services from external compa-
nies, but they kept the “sensitive”
applications in house. Some of the
companies however completely
dismantled its informatics groups
and buys all the informatics servi-
ces. Looking at the average in the
sector two-third of the activities

is solved by own departments and
one-third is outsourced. The typi-
cal outsourced services are web
and mail server services and main-
tenance.

In the past decade the support
for different activities steadily
increased with different intensity
(Fig. 6). It is not surprising, that
the rate of change is the smallest
in the case of accounting. This was
the area where there were professi-
onal solutions available before the
general computerization.

The relatively low level of offi-
ce automation might be surprising,
that despite the use of MS Office
programs the average of the sup-
port of office procedures is just
above sixty percent. One has to
know, that the term office auto-
mation has been extended. Today
under office automation we under-
stand not only the preparation of
documents and presentations with
computers and using E-Mail, but
also the handling of documents: re-

ceipt, filing, archiving, monitoring
and retrieving of documents.

The support of the professional
activities also increased after the
millennium thanks to the develop-
ment work of Digiterra.

The operation efficiency of an
organization is determined by the
quality of the decisions. The qu-
ality of the definitions depends
on the availability of information
needed to make that decision. One
of the most important tasks of the
information systems is to provide
leaders with information neces-
sary to make their decisions. The
survey in 2005 showed that the
leaders asked for the necessary in-
formation in form of summarized
data in Excel tables. According
to the last survey at more than
80 percent of the companies the-
re is a regular production of re-
ports in a pre-defined form, and
in the same proportion do leaders
request ad hoc reports. Compared
to decision support the methods

Figure 6.Changes in computer support of the main activity area
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used in the preparation for decisi-
ons the proportion of the “usual”
methods” shows a less favorable
proportion. In the authors opinion
the low information content of
the products and the low infor-
mation intensity of the produc-
tion process do not require the use
of more sophisticated decision
preparation methods.

In a
(hardware + software + user) the
weakest links is the user, who is at
the top of the system. The reliable
and ergonomic tools and the prog-
rams with appropriate services are
in vein their inappropriate use will
deliver faulty data and will lead to
incorrect decisions. That’s why it
is important to investigate the at-
titude of the colleagues using the
tools of informatics.

A strong coincidence can be
shown between frequency of com-
puter use and judgment of the
importance of the applications.
In four out of the five categories
people use computers every day,
and these four categories are who
have a positive relation to compu-
ter use. Five percent of the district
foresters state that there are hinde-
red by computers in their work and
85% responded that they can do
they work with or without compu-
ter in the same way.

Behind the neutral or negative
attitude one could suspect without
any further investigation their lack
of practice of computer use. On
the contrary the survey showed,
that the majority of these people —
though not everybody — has at least
one computer at home.

The “quality” and the self-confi-
dence of the computer use of emp-
loyees is largely determined by
their informatics education and
their digital literacy. District fo-

“computer-ecosystem”

resters have the greatest lag in this
respect. This is the group who re-
ceived the least education in these
terms. In the responses they re-
ported only one training category,
and a quarter of them did not rece-
ive any education. Nearly hundred
percent of employees in the other
four categories reported several
training categories and there was
none of them who would not have
received training in some form. It
is also remarkable that there were
people who financed their courses
by themselves. Within this group
lots of people keep their know-
ledge up to date by teaching them-
selves. Only three percent of the
whole employee numbers did not
receive any informatics training.
This is a big improvement compa-
red to the data in 2001 when this
ratio was 45.9 %.

The lack of special equipment
suitable for field use from the tools
of district forester was identified as
a problem by the author. Field in-
formatics tools at leaders are usu-
ally not GIS tools supporting work
organization and inventory but
tools for surveying measurements.
In the past 8 years these GPS sy-
stems became standard tools for
foresters. Forest companies today
buy the more accurate GPS/GNSS
equipment because of the require-
ments of the EU subsidies.

Analyzing satisfaction with the
tools available it can be stated that
all user groups are more satisfied
with the hardware than with the
applications running on them. On
the whole sample and using the
analogy of the five degree marks
hardware received a better, than
four mark, software received a
mark considerably worse than
four. Among the groups all groups
except for district foresters gave a

mark four to hardware. The judg-
ment by the leaders working in
plants is a bit weaker; this can be
due to the fact, that they should
have used computers in the fiels
more frequently. A nearly opposi-
te tendency is in the judgment of
the available software. Employees
working in management and le-
adership gave a worse mark than
district foresters. Those working in
administration judged both hard-
ware and software to be good. This
might be due to the fact, that they
don’t have to use “special” equip-
ment, and the work what they are
doing was computerized first and
therefore the programs in use are
well tested.

It was also analyzed if the app-
lications available are necessary,
or if they are still some processes
which were worth automating.
It became evident from the res-
ponses that employees supervising
professional have a great demand
toward professional programs,
though there are some programs
which they consider unnecessary.
The need is especially explicit at
the level of decision-makers. The
need for changes is less with emp-
loyees working in administration.
This could be predicted in advan-
ce, because the programs they use
are the most mature ones.

The author has also investiga-
ted what employees use computers
for outside of the strictly professi-
onal work at their workplace and
at home. Among the categories the
most important is the use of web
(getting information) and commu-
nication, transferring data in an
electronic way, though the propor-
tion of this was different among
the different levels of control. Less
emphasis is on the access of inter-
nal information sources (intranet)
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and on transferring files from ser-
Ver to server.

When analyzing computer use
at home it has to be stated that the
role of computers as electronic
data storage devices has increased
even in private life, sixty to ninety
percent uses its devices for storing
their personal data. The big num-
ber of devices for recording data
in digital form in a household also
contributes to this high proportion.

The high proportion of work at
home (reading work E-Mails and
answering them, using intranet,
entering and processing data) was
especially emphasized by the aut-
hor. This proportion is above sixty
percent in the management but is
around thirty percent at the admi-
nistrative workers and district fo-
resters. This fact is not useful ac-
cording to research in occupational
health. The stress level of the emp-
loyee is increasing and is not able
to relax from the problems what
leads to health problems.

In the form of an open ques-
tion the respondents indicated the
appearance of which application
made their work easier. Many

Measure of spreading, useintensity

pointed to the word processing and
spreadsheet capabilities of office
packages. They also stated that
the office packages enabled faster
work, more professional look and
the reduction of number of errors.
Work is made faster with these
packages in a way that similar do-
cuments have to be produced only
once, and later their content has
only to be updated.

The respondents described the
fast access to the documents due
to electronic storage as a major ad-
vantage in work. Employees with
higher education in informatics
also indicated, that the storage of
data in relational databases gives
the possibility to create unplanned,
ad-hoc queries in the standard SQL
language.

The appearance of GIS, and wit-
hin this the field GIS is also consi-
dered to be a qualitative step. GIS
applications give the possibility to
create thematic maps in a fast and
error-free way.

Summarizing the statements
outlined above it can be stated
that the spreading of informatics
in the forestry sector follows the

model described by HusiNg and
SeLnorer (Fig. 7). The spreading
of informatics means shows an
S-shaped curve, which shows dif-
ferent shapes depending on the
groups if the group is developed or
not developed. The forestry sector
has reached the saturation stage
of the curve denoted by @.

In the process of late adaptation
some of the groups are lagging be-
hind, which is then expressed in
the form of social and territorial
inequalities. In Fig. 7 the “Total
population” (---) means the who-
le sample, “Disadvantaged group”
(---) means the group of district
foresters.

District foresters live and work
on the periphery in areas which are
poorly supplied with informatics
resources. For the effective use
of informatics “digital literacy” is
needed, thus the ability of using
these equipment. The investiga-
tions showed that this is missing
in the category of district foresters.
Between the groups we can diffe-
rentiate those, who are able to use
the possibilities, those who use the
possibilities, probably with less

Time

Figure 7. Spreading IT equipment within a population
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efficiency — or due to some obliga-
tion — and those, who don’t usethe
technology at all. A big part of the
district forester category comes
into the second group.

The acquisition of IT equipment
is investment. It is very important
also in the case of IT investments
what kinds of values are generated
by the investment for the company,
and how the profile of the com-
pany changes on the short and long
run. With such expectations invest-
ments into information technology
had also to be evaluated in the
aspect of business, and the indivi-
dual investments had to be suppor-
ted with calculation of return.

It has been known for a long
time that the cost of informatics
investments can be estimated re-
latively well, the profit of these
cannot be estimated, or can only
be estimated with big uncertainty.
Direct profit can be proven only
in few cases of informatics invest-
ments, and in many cases the in-
formatics services add up with the
activities of other departments, so
the profit coming from informatics
shows up only indirectly.

Because forestry is not an in-
formation-intensive sector, thus
it does not need up-to-date data
in all areas the informatization
did not change the basic manage-
ment conditions, but became ine-
vitable for people working in the
sector. We can state, that without
the introduction of informatics the
operation of the companies ac-
cording to the existing laws (the
amount and complexity of data to
be reported, the short time period
available for reporting) would be
impossible.

The number of administrative
employees was reduced due to the

introduction of informatics sys-
tems, but the amount of work, the
number and complexity increased.
If we compare the data delivery
obligations before and after com-
puterization we can say that they
increased both in quantity (a lot
more type) and quality (more de-
tails). This task is solved by the
companies with fewer employees,
so the productivity increased (ac-
cording to its definition).

Information technology became
a mass product with its products
and applications, so it cannot pro-
vide a competitive advantage on
the long run, because its available
to all competitors, it can be pur-
chased and in short time copied.
Because strategic competitive ad-
vantage can only be given by rare
resources information technology
has to be handled among the basic
infrastructure. This is supported
by the fact, that none of the com-
panies reported that they did some
preliminary or follow-up analysis
concerning the returns of the infor-
matics investments.

A strong tendency of standar-
dization can be observed in infor-
mation technology which is related
not only to products (computers,
software, systems) but also to best
practices in sectors which are then
built in into standard IT solutions.
Using information technology as a
part of the standard infrastructure
is nowadays rather a basic require-
ment for survival than a potential
competitive advantage.

The author has determined the
one time and close to the data sour-
ce data entry as the direction of de-
velopment. This means in techno-
logical terms a greater integration
of the parts and the use of informa-
tics in the field.

Summary

In forestry changes took place
like in other sector of the economy:
the different manual registries and
information systems were replaced
by computer solutions. The first
such changes were introduced in
forest management planning. As of
today all forestry data of the count-
ry is stored in an online database.

The informatics education is
present in the forestry higher edu-
cation since 1975, and provides
qualified specialist for both the aut-
horities and for forest managers.

The information technology
solutions introduced at the fo-
rest companies did not produce
a demonstrable improvement in
productivity. This statement is in
accordance with the generally ac-
cepted opinion that informatiza-
tion has different effect in different
sectors and improves productivity
where the product or service can be
digitized. There is no such product
or service in the forest sector, so
this was not the reason for infor-
matization.

If we compare data delivery obl-
igations before and after informati-
zation we can state that this increa-
sed both in quantity (more types)
and quality (detailed reports). This
task is solved with less people by
the companies, so productivity
“per definition” increased, at a
better quality level. Quality work,
faster and more accurate informa-
tion delivery and the reduction of
operation risks mean an indirect
profit for the companies. Another
detectable effect of the system that
costs can be allocated more preci-
sely and as consequence savings
occur. In economy cost reducti-
ons can also considered as a factor
of profit.
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CONTROL EXPERIMENT AGAINST AN INVASIVEWEED, THE BLACK CHERRY

(PRUNUS SEROTINA)

(KOHTPOJbHbIN 3KCNEPUMEHT NPOTUB MHBA3UBHOIO BUOA YEPEMYXA NO30HAA

(PRUNUS SEROTINA))

Ilpusoosames  dxcnepumenmanvbhvle OanHble UCKOPEeHeHUs UHEA3UBH020 euda Prunus serotina. Ha 20
ONBIMHBIX YHACMKAX ObLIU UCTIONB308aHbL 8 8U006 2epbuyudos u ux coedunenutl. Obpabomka Prunus serotina
npoBOOUNACH NymeM NOAUBA, HAHeCeHUus U ONPLICKUSAHUA 2epouyudamu. IDKCnepumeHm noxasan ooinee
apexmusnoe npumenenue HaHeceHus.

Introduction

Europe is characterized by its
biological diversity. The non-na-
tive plans are aggressively spread-
ing more and more and that means
threat to the continent.

The importation of foreign
plants can be conscious (introdu-
ced) or unconscious (not introdu-
ced). Many non-native plants to-
lerance to broad, fast ontogenesis,
plenty of harvest and efficient seed
dispersal, and it has vegetative
reproductive capacity. These featu-
res greatly facilitate the successful
colonization in new environments
and massive proliferations. Allel-
ochemicals released by the alien

plants are further great benefits to
newcomer species of native vege-
tation conquest. One of the most
dangerous invasive woody plant
species in the Hungarian forestry
is Prunus serotina.

Introduction of the
Prunus serotina

The official scientific name is
Prunus serotina EHRH. Within the
Rosaceae family it belongs to the
genus Prunus, classified within the
Subgenus Padus. Four variety can
be separated, var. serotina, var. exi-
mia, var. rufula, and var. virens.

Comes from the eastern part of
North America. Economically sig-

nificant within the territory where
distributed.

The first appearance date from
Hungary is 1897. Initially planted
as an ornamental tree, but also ex-
perimented with economic exploi-
tation of the forest in the first half
of the 20th century. The Robonia
pseudoacacia also from America,
is one of Hungary’s most impor-
tant economic tree species. Large,
unmixed populations are growing
in the sandy lowland areas. The
Prunus serotina was planted in to
the unmixed Robinia pseudoacacia
with the aim to create a second level
of the canopy. In terms of the Eco-
nomic growth they had high hopes,
but the Hungarian agricultural areas
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showed negative figures due to size
and shape characteristics are not
fulfilled. In the 1970s onward spre-
ad explosively and settled in areas
where it was not planted (Fig. 1).
Spread is still in progress, and the
Robinia pseudoacacia is for the
forest regeneration one of the most
dangerous weeds.

Birds like its fruit, they are very
significantly involved in their dis-
semination. One problem is that
the natural stands of trees and
shrubs forming regrowth the fast
growing Prunus serotina seedlings
suppressed. Foliage, shoots contai-
ning highly toxic cyanogen glyco-
side, so neither wild nor insects are
not eating it. Species behave agg-
ressively, soon to bear fruit, cut out
the tribes around the shoots quic-
kly appear and grow vigorously.

The Prunus serotina reducti-
on from a highly infected area is
a difficult task. The mechanical
control can only be effective if
the seedlings or saplings of seve-
ral years pulled out by the roots
and destroyed. Older trees, cutting
down trees in itself does not work.
The strong sprout more regular
training intervention is required.

The use of pesticides in sprout for-
mation is preventable, but also the
shoots may emerge successfully be
suppressed.

Materials and methods

I compared the results of exami-
nations against plant weed control.
Attempts have been made seed sp-
read core tree trunks (injection and
lubrication) and into sprouting in
forest restoration treatment (spray-
ing).

The area I investigated was the
forestry and wood Ltd. of Nagy-
kunsag, at a closer part to Ull8, in
between 18E and 18H forest ins-
tallments. The main characteristics
of two adjacent ar similar to each
other:

® The forest is located in the
steppe climate, hydrology excess
water impact, independent gene-
tic type of soil humic sand, topsoil
thickness of medium depth, physi-
cal kind of sandy soil, topography
and slope of the area is flat.

The trunk treatment was in
18E of forest installment. The
Tree Holdings: 90 % locust Robi-
nia pseudoacacia in 10 % Populus

X euramericana cv ,,I-58/57”. The
age of the population is 12 years.

The treatments were made on
27.05.2012. and on 08. 06. 2102.
In the trunk of Prunus seroti-
na lubrication individuals, each
has been treated with 30 cm stem
length. Depending on the diameter
of the trunk for each plant protecti-
on product is 0.2-0.4 litre was app-
lied to the surface. During injecti-
on, not all individuals were treated.
Specimens with a diameter of less
than 5 cm remained untreated. In
all plants treated with 3 holes were
prepared, a 45 ° slope, the helicaly-
ly disposed strain, the diameter at
breast height. These holes injected
with 1-1 ml of herbicides, veteri-
nary public extinguisher. The po-
tential leaching, spillage, evapo-
ration in order to inhibit the drug
can not enter the environment after
the introduction of the chemical si-
licone adhesive sealant holes were
closed.

The scion of the treatments
was made in 18H forest install-
ments. The populus mixed Robinia
pseudoacacia tree was produced
befor last autumn. The examina-
tion was performed during the

Figure 1. The Prunus serotina distibution teritorry and occurence
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forest restoration. The area, were
treated with hydraulic knapsack
sprayers Prunus serotina freshly
sprouted shoots. Treatment date:
20. 05.2012.

The two portions of total forest
area, 26 samples of eight different
herbicide or herbicide combina-
tion used for the injection, lubri-
cation and spraying of Prunus se-
rotina.

The effectiveness were evalua-
ted visually. Successfully been
considered those treatmens in whi-

ch the treated plants withered, and
were not shoots developed. Exami-
ned during the evaluation of the
effects of treatments on Robinia
pseudoacacia flocks.

Achievements

Evaluation of lubrication and
injection experiments

The core areas of the samp-
le treated with lubrication, die-
sel Garlan 1: 3 mixture of BFA P
code-named combination of the

chemical. Areas treated with the
combination could successfully
defend against the Prunus serotina
(Tab. 1 and Tab. 2).

After the experiments carried
out by injection of Prunus seroti-
na, observed powerful destructi-
on and minimal germination. The
Banvel-Silwet-water and Ban-
vel-Medallon-Silwet ~ combina-
tions of the effect is so powerful
that the nearby Robinia pseudoa-
cacia symptoms can cause decay

(Fig. 2).

Figure 2. One efficient and one non efficient results in the trank treatments

Table 1
Results of lubricational experiments
No. Treatment Active subsance Rafe | 1TEA1E0 AMOUTIS oty ATectson
of plants Prunus serotina

1 Garlon 4E - fuel ol 480 g/l riklopr 1:3 59 - Effectie

n - e 54 g/l triklopr _ - B

? Garlon Dupko - fuel oil| 20! fuoripi-nelireptiester 11 3 - Mot effective
slypnosats

3 BFA G +additive 02041 17 - Mot effactie
+adnesve
slyonossts

4 BFAA +additive 02041 52 - Nt ffactive
+adnesve
glypnosate

B BFA P +additive 02041 - Effectie
+adnesve
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Table 2
Results of injectional experiments
No. Treatment Active subgance Hate Treated amounts Phytotoxicity Affects m
of plants Prunus ssrotina
Medallon Premium e e 5 mi
320 g/ gyphosate .
1 Mezzo 20 % metsulohuron-metin Bg 1 - Efedne
W ater - 15 mi
glyphosats
2 BFAG +zdditive 0,204 45 - Efective
+ adhesive
3 Garlon 4E ; fuel ol 480 g/l trikogir 1:3 bh - Effective
glyphosats
4 BFA A +3dditive 0204 75 - Efectie
+ adhesive
glyphosate
5 BFAF +zdditive 02041 11 - Efectie
+ adhesive
Bamel 450 5 480 g/l dicamba B ml
6 water + &4 % polyalkilenoxid B ml 11 } Effectie
Sikwet L7 + 165 % polypropilen isomer 1 ml
Banvel 4805 e e 50 mi
7 Medallon Pramium TeehE Eypnesae 5 ml 19 : Ffiectie
Silyet LT7 * B R pazenae 1
+ 16 % polypropilen isomer

Evaluation of spraying met-
hods

The majority of the different
doses tested treatments effectively
destroyed the intensively devel-
oping stump shoots. The Medal-
lon-Agrol is an effective combina-
tion of technology without adding
Galigan and Mezzo. Minimum of

5% and 5% of the dose formula-
tions of experiments have achieved
good results in the suppression of
sprouts and shoots successfuly-
ly prevented the further formation
(Tab. 3, Fig. 3).

The Prunus serotina infected
Robinia pseudoacacia popula-
tions protection should be made

through combined methods. Pri-
or to the final cut to older flocks
slaughter strain treatment is sug-
gested. The 5 cm at breast height
specimens for thinner body Iubri-
cation, the thicker trees should be
treated by injection. This shall be
done during the growing season.
Upon a successful defense after

Figure 3. One efficient and one non efficient results in the scion of the treatments




46 Jleca Poccuu u xo3s1cmeo 8 HuUx Ne 3 (50), 2014 r. J
Table 3
Results of spraying experiments
. Treated amounts . Affects on
Ho. Treatment Active subgtance Rate of plants Phytotooi cityl Brunus tina
hedallen Premium 280 gl glyphosate 20% .
1 — 11 - Effective
Agrol Plus 20 % oil [parsffin 20% =
- Iedallon Premium 280 g/l glyphos ate 10% .
< Agrol Plus 20 % oil {parsffin 10% 15 i Efiective
hedallen Premium 280 gl glyphosate 5% .
3 — 11 - Effective
Aol Fls 30 % oil {persfin) 53 =
Nedsllen Premium 280 g/l glyphos ste 20%
< Agrol Plus 20 % oil (paraffing 20% 19 - Effective
Mezzo 20 % mets ulphuron-methyl 100 g'ha
hedallen Premium 280 gl glyphosate 10%
B Agrol Plus 20 % oil [parsffin 10% g - Effective
Mezzo 20 % mets ul phurcn-methy| 100 g'ha
hedallon Premium 280 g/l glyphos ate 5%
E Agrol Plus 20 % oil {paraffin) B3 13 - Effective
hMezzo 20 % mets ul phuron-methy| 100 g'ha
hedallen Premium 280 gl glyphosate 20%
T Agrol Plus 20 % oil (paraffing 2096 21 + Effective
GFaligan 240 EC 240 g/l ey flucrfen 3%
Iiedsllen Premium 280 o'l glyphos ste 10%
5 Agrol Plus 20 % oil {parsfing 10% 13 + Effective
Galigan 240 EC 240 g/l ey flucrfen 3%
Nedsllen Premium 280 g/l glyphos ste 5%
9 Agrol Plus 20 % oil [parsffin B9% ] - Effective
GFaligan 240 EC 240 g/l ey flucrfen 3%
hedallen Premium 280 gl glyphosate 20%
Agrol Plus 20 % oil [parsffin 20% } .
1 Mezzgo 20 % mets ul phurcn-methy| 100 g'ha 1 Efiectie
Galigan 240 EC 240 g/l ey flucrfen 3%
Iedallon Premium 280 g/l glyphos ate 10%
Agrol Plus B0 % oil {parsffing 10% R .
M hezzo 20 % mets ul phuron-methy| 100 g'ha 1 Efiective
Galigan 240 EC 240 g/l ey flucrfen 3%
Iedallon Premium 280 g/l glyphos ate 53
- Agrol Fls B0 3% cil [paraffin) 5% o R .
12 Mezzgo 20 % mets ul phurcn-methy| 100 g'ha 1= Efiective
Galigan 240 EC 240 g/l ey flucrfen 3%
13 Tomigan 250 EC 280 gl flurcedi pir-rmeptil 3% a7 - Not effective
355 gkg S50 i rralide - .
14 Tahios asq W@ | oo- 9tdpetassium aminopyralids | o 27 - Effective
+ 1580 gkg florasulam

the final cut there wont any sprout
formation.

The treatment of individuals
recovering from vigorous treat-
ment may be left out and the
thinner sprouts stock down after
the formation of granulation pro-
duction-intensive produce. It is

recommended to use knapsack
sprayers against the proposed
treatment shoots. The treatment
should be carried out at spring
time, as have not yet been very
strong leaves, but sufficient leaf
surface for capturing the pesticide
shoots.

Efficient products are presented
in the Results section, only recom-
mended, which the Robinia pseu-
doacacia phytotoxic symptoms
do not provoke. To be continued
experiments is suggested and con-
coction tested at lower doses as
well.
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CREATING NATURAL FORESTS IN FLOODPLAINS
(CO3OAHVE ECTECTBEHHbBIX NIECOB B MNOUMAX)

Paccmampusaromes pesynomamot uccnedoganus 15 nechvix yuacmkos Ha notiMeHnuix meppumopusx. Ha mpex

u3 Hux npouspacmaem Populus nigra, Populus alba, na nsimu— Fraxinus angustifolia spp. danubialis u Populus

alba u na cemu — Populus alba. Ilpusedenvt danmvie, Kakou Uz munos jeca seisiencs Haubonee YCmouuuebim
K 6HEOPEHUIO U36A3UBHBIX BUO0E OePeBbes U KYCMAPHUKOS.

The forests in floodplains have
a big problem, that in these areas
turn up lot invasive tree and shrub
species.In our research we wan-
ted to know, that when we want to
create forests, what are made up
of native tree species, then on the-
se areas what composition of tree
species is logic to plant, that we
can prevent the invasive species
to take too many area. We maked
our mensurations on the regions
of the Korés-Maros National Park,
which located on the South-Trans-
tisza. We measured 15 forest deta-
ils, three made from Populus nigra
with Populus alba, five made from
Fraxinus angustifolia spp. danu-
bialis with Populus alba and se-
venare made only from Populus
alba. In the mixed forests are the
different species in different ratio.
The ratio of the Fraxinus angus-
tifolia spp. danubialis is between
20 and 85 % (20, 70, 80, 80, 85 %)
and the ratio of the Populusnigra
is between 20 and 80% (20, 30,
80%). The youngest forest is
11 years old, the oldest is 24 years
old and the avarage field is 3,5 ha.

We thought that in the forests
with Fraxinus angustifolia spp. da-
nubialiscontain less invasive spe-
cies, because the Fraxinus angus-
tifolia spp. danubialis has an allo-
pathic action and the canopy closer
of this species close higher than
the other’s.

This was so, we found in these
forests the invasive tree species
(Acer negundo, Fraxinus pennsyl-
vanica) and the invasive shrub spe-
cies (Amorpha fruticosa, Vitis ripa-
ria) in the slightest degree. When
we enlarge the area covered by
Fraxinus angustifolia spp. danubi-
alis in the forest then the regrowth
of the invasive species number will

fall, but the area covered by inva-
sive shrub species doesn’t depend
on the area covered by F. angus-
tifolia spp. danubialis, we expe-
rienced, that one of the F. angus-
tifolia spp. danubialisforest there
are 15 % invasive shrub species
(except in one part of the forest,
where a thin out had been made,
so the shrubs get more light, that’s
why there are 70 % A. fruticosa).
In the forests with P. nigra, ex-
cept one part, the black poplars
decay, so here the areas covered
by invasive species are high. In
that one part of the forest, where
the black poplars do not decay,
the area covered by invasive tree

HF alba

B F. alba - F. angustifolio
spp. danubialis

P alba - P. nigra

90%

85% -

80% 1 76%

75% - 1

0% - /

Figure 1. Canopy closer in different forests
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species are low, however from one
part of the forest we can’t deduce.

In the forests with P. albathe
covered areas by invasive species
almost twice higher (14,28%) as
in the forest with F. angustifolia
spp. danubialis (8 %), and are the
coveredareas by invasive shrubs
almost twice and a half higher
(P. alba — 61 %; P. alba-F. angusti-
folia spp. danubialis — 26 %).

We examined in these forests
the density of the native shrub
species (Rubus caesius,Viburnum
opulus, Cornus sanguinea) too.
The dispersion of the datas are
similar to the invasive species.
In the clear P. alba forest are the
most native shrub species (40 %),
inthe forest with P. alba and P. nig-
ra is the density 18 % and in the less
native shrubs are in the P. alba-F.
angustifolia spp. danubialis forests
(4 %). We found Viburnum opulus
only twice and Cornus sanguinea
only once, so we can say that these
datas based on the density of the
Rubus caesius.

The next viewpoint by the
examine of the datas is that we
see the density of the individual
species inthe different forests. We
experienced that the biggest diffe-
rents are by the A. fruticosa and
by the R. caesius. The density of
A. fruticosa is in P. alba forests
61%, ifthere are P. nigra in the
forest too, then this data is 43 %.
In P. alba-F. angustifolia spp. da-
nubialis forests is the density of
A. fruticosa 25 %.

The density of R. caesius is si-
milar to A. fruticosa just it in ave-
rage lower. In P. alba forests is the
density 39 %, in P. alba-P. nigra fo-
rests 18 % and if there is F. angus-
tifolia spp. danubialiswith P. albain
the forest than only 4 %.

20%

13%

10%

3%

m P glha

W P. alba - F. angustifolia
spp. danubialis

m P glba-P_nigra

7

80%

60%

20%

30%

20%

1%

) 26%

Figure 2. Density of the invasive regrowth in different forests

BP aba

B F. alba - F. gangustifolia
spp. danubialis

WP aglba-P.nigra

Figure 3. Density of the invasive shrubs in different forests

H P alba

B P gltva-F. angustifolia
spp. danubialis

NP alba-P. nigra

| =

Figure 4. Density of the native shrubs in different forests
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By F. pennsylvanica are the diffe-
rents in the datas not great but we
can good follow it (P. alba — 10%,
P. alba-P. nigra — 7%, P. alba-F.
angustifolia spp. danubialis — 6%).

We examined the density of
A. negundotoo and we experien-
ced that it’s in the P. alba-P. nigra
forests is the highest (10%), in
the P. alba forest is 4% and in the
P. alba-F. angustifolia spp. danu-
bialis forests only 2 %.

We found even V. riparia and
regrowth of P. alba, but we saw
that it not depends onthe type of
the forest.

The density of the multiannual
viable regrowth is a very important
data because the oodles regrowth
are useless if they die in one or two
years. So we examine this factor
too.We get the result that in the
P. alba forests and in the forest
with P. alba and P. nigra the density
of the multiannual viable regrowth
is the same, in both 2 %. We didn’t
find multiannual viable regrowth
in the P. alba-F. angustifolia spp.
danubialis forests so we can say,
that these forests drive back the
regrowth of the invasive trees (and
the native too).

Based on these data, we can say
that from the examined forests, the
Populus alba - Fraxinus angustifo-
lia ssp. danubialis forests prevent
most of all the invasive plant spe-
cies on the floodplains. Against the
regrowth of the invasive tree spe-
cies is good if we enlarge the ratio
of the F. angustifolia spp. danubia-
lis, but the density of the invasive
shrub species not depend on this
ratio.

Figure 5. The severally density of the shrubs and the regrowth inthe
different forests

W Regrowth of F. pennsylvanica

® Regrowth of A. negundo

= Multiannual viable regrowth

P. alba P. alba-F. P. alba-P.
angustifolia nigra
spp.
danubialis

Figure 6. The density of the F. pennsylvanica, the A. negundo and the multiannual
viable regrowth in different forests

Figure 7. A P. alba forest Figure 8. P. alba-F. pennsylvanica forest
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Introdaction

The Pilisi Parkerdd Zrt.’s Fo-
restry department of Budapest is
planning to establish a forestry re-
serve in the Mountains of Buda
in the near future. That is how it
came the survey of the assigned
study area nearby Tiindérhegy in
the summer of 2012. The measu-
red datas of the plot provide the
description of the current state.
The further results of the sur-
veys, that will be done specified
from time to time, can be compa-
red against the recently measured
conditions. These comparisons
can give a momentous help du-
ring the research of the processes
occuring in time in the forest, in
other words during the research of
the forest dynamics.

Figure 1. The geographical position
of the experimental area

On another research area, we
can also make comparison among
the surveys about the temporal
changes in tree-stand structure.
From the surveys, done every five
years, we can get information of
the tree-stand structure changes
such as mixture ratio, density, the
change of closure of canopy layer
or ingrowth and loss of prime
numbers.

Description of the area

The complete selected plot can
be found in dowtown part of Bu-
dapest, in the XII district. It’s inf-
rastucture is well-established and
easily approachable.

The stand is very unique and it
is protected by nature protection
and the Natura 2000 network. The
cutting is limited, the last one was
in 2011 and was not forceful. The

Figure 2. Air photo from 1941

and satellite from 2012
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most part of the forest was afores-
ted in the past seventy years, whi-
ch you can see well in the pictures.
The plant community shows ravi-
nes character, it is extremly rich
in species, you can find a lot of re-
served herbaceus plants. We have
to mention the huge 194 years old
beech, 155 years old sessile oak
and the 107 years old common ash
trees that is also described in the
forest planning.

Sadly these days a local forester
has to face many problems due the
close capital and the well estab-
lished infrastructure. The biggest
problems are the illegal bumps
and settlements of homless peop-
le. The newest problem is downbhill
cycling which is widespreading
in the hills of Buda increasing the
erosion and debase the area.

Material and method

During the field measurement
I surveyed all of the boles with the
help of the Field-Map program.
This is a software which can com-
municate between data collecti-
ng-measuring equipments and the
computer. The main point of the
system is mapping, it can mana-
ge many mapping and measuring
tasks virtually. The recorded datas
can be stored in the own reference
point network.

Figure 3. The Fiel-Map system

I measured every piece of tree
ont he plot. I measured breast di-
ameter and height on every tree
which had breast height diameter
over 7 cm. The used equimement
was Vertex IV. I also mapped the
logs of dead trees.

I examined 1380 wood speci-
ments, based on different perspe-
ctives, provided with GPS coor-
dinates. After the survey I could

complete detailed forest stand
structure.

Results

I have analysed the vertical and
horizontal structure of the forest
stand. Tree species proportion was
also examinated.

Species proportion was also
examined in the different diameter
and height classes (Fig. 6 and 7).

Figure 4. Live and death wood speciment

Figure 5. Tree species proportion on the plot
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Summary

The history and the plants com-
munity of the forests deserves
appreciation and attention. The
previous woodcutting and the le-
eway of this activity significantly
influenced the image of the fo-

Figure 6. Groups of diameters at 1,3 m and species ratio

over 50 cm diameter

rest. There are still very old beech
trees and sessile oak trees in the
forest but their renewal is comp-
leceted in the new competitive
circumstances, without the hu-
man interference these trees will
be suppressed. However, in the

meantime, a new, rich in species
and closed plant-community evol-
ved and spreaded slowly by itself.
The observation of these two pro-
cess could help to understand the
unbiddden forest dynamics in the
long term.

Figure 7. The height of the trees in groups

and species ratio at deadwoods
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CHANGING FOREST STAND STRUCTURE MANAGEMENT IN THE PAPA FOREST DISTRICT OF
BAKONYERDO FORESTRY CORPORATION

(MOOUDUKALIUA COCTABA NNECOOBPA3YIOLLMX MOPOA 3A0 BAKONYERDO
B IECHWYECTBE PAPA)

Boinu uccnedosanvl meonenno pacmywue neca uz podounuu ncesooaxayuu Ha niowaou 250 ea 6 necnuye-
cmee Papa 340 Bakonyerdd na mpex npobnuvix niowaosx (Egyhdzaskeszo, Kemeneshdgyész, Magyargencs).
Jleca na eviopannvix 1111 0ocmuenym eospacma pyoku 6 meuenue ciedyowezo 10-1emnezo nepuoda necHou
maxcayuu. 3aoaueli pabomsl 6bLIO BbIACHEHUE B3AUMOCEAZU MENHCOY NAPAMempamu OpesoCmost U UHOEKCAMU

8b1X00A OPEBECUHDL.

Introduction
We investigated weak growth
black locust forests with an area
of appr. 250 ha, in the Papa For-
est District of Bakonyerdd Ltd.
stands three
(Egyhazaskesz6, Kemeneshogyész,
Magyargencs). Stands chosen will
reach their felling age within the
next 10-years-forest inventory pe-
riod. Our goal was to evaluate the
relationship between forest site pa-

rameters and yield index.

around territories

Figure 1. Magyargencs 24C forestdetail
(forest management unit)

Material and methods

Forest inventory was based on
geometric  circle-sampling unit
procedure. Timber volume (yield)
was calculated with the bivariate
function of Kiraly. For site survey
in each forest management unit a
soil pit (51 pits) was opened for
detailed description. From each of
the four characteristic site-types
soil samples were taken for labora-
tory measurements from 1 pit each,
respectively.

Results

Although size and stand age of
the individual forest plots varied,
the low productivity of the sites
and the low yields of the stands
were common for the whole area
investigated. Three-quarters of
the stands had a root sprout ori-
gin with protection forest mana-
gement goal. About 80 % of the
stands were classified with the lo-
west yield class Nr. 6., and the rest
of them reached only the second

Figure 2. Egyhazaskesz6 19D forestdetail
(forest management unit)




54 Jleca Poccuu u xo35s1icmeo 8 HuUXx

Ne 3 (50), 2014 r. j

lowest yield class Nr. 5. Single tre-
es are characterized with low he-
ight and diameter at breast height,
average yield reached only 70 m?
per hectare.

Main soil type was the Cseri-
soil (sceletic Regosol), other three
soil types (gleyic Fluvisol sceletic;

arenic Luvisol sceletic; arenic Lu-
visol) could be found with lesser
extent. The sceletic Regosols are
characterized with shallow rooting
depth, high skeleton content and a
strongly acidic soil pH (pH(H,O)
4,5-5,6; pH(KCI) 3,4-4,3). The pH
values of the gleyic Fluvisol were

Results

higher (pH(H,0) 7,6-7,8; pH(KCI)
7,0-7,4). Roots penetrate the up-
per soil only to a depth of 50 cm,
limited by a cemented gravel lay-
er. Water and air management of
the soil is bad, water supply from
groundwater is not given. During
high precipitation periods upper.

(Explanation: EK: Egyhazaskesz6, MG: Magyargencs, KH: Kemenesh6gyész, the three territories)

Number Forest detal Height atbreastheigh p—— valume
of soilpits | (forest management unit) (m) (cm) & (m?/ha) (m¥ha)
L. EK 19D 5,4 6,9 4.8 33,0
2. EK 19A 13,2 14,3 11,8 94,1
3. MG 31B 6,4 52 3,5 27,2
4. MG 31A 7,1 6,4 6,3 40,8
5. MG 30B 9,5 8,8 7,8 53,9
6. MG 29F 12,7 13,9 12,1 94,2
7. MG 30A 12,7 12,2 12,9 100,2
8. MG 29D 12,4 11,8 12,1 93,6
9. MG 36A 9,5 10,1 10,2 71,3
10. MG 36B 8,3 8,4 8,7 58,2
11. MG 28B 9,7 8,6 6,1 42,7
12. MG 21A 12,7 11,8 12,0 93,7
13. MG 28A 7,0 7,0 8,4 40,0
14. MG 23B 11,1 10,0 6,8 50,4
15. MG 27A 11,0 11,0 14,5 99,0
16. MG 24C 8,1 82 7.4 49,6
17. MG 27B 13,5 11,8 13,2 106,8
18. MG 26C 9,9 13,3 12,5 86,5
19. MG 18A 7.8 9,1 7,3 48,4
20. MG 18C 7,3 9,8 6,5 42,5
21. MG 24D 7,0 7,0 8,6 42,0
22. MG 25B 6,2 8,0 6,5 43,0
23. MG 8A 7,6 6,8 7,9 52,0
24, MG 7E 11,4 10,7 12,5 92,7
25. MG 7C 7,0 8,0 7,8 37,0
26. MG 71 3,0 2,0 0,0 7,0
27. MG 6G 12,0 16,0 14,4 105,0
28. MG 2D 9,0 9,0 13,1 75,0
29. MG 2C 4,4 6,7 53 39,4
30. MG 2B 6,0 6,0 7,5 34,0
31. MG 2A 10,0 11,0 8,4 51,0
32. MG 5B 6,0 6,0 7,7 34,0
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End table
. . Diameter- Crosssection Timber-
olgzg;lli)‘siis (forestFrﬁzzS;gi?laellllt unit) H(erlng)ht atbre(a::srtnh)eight Of(ﬁiﬁnk Z:r)ll;/l}r::):
33. MG IB 6,0 7,0 5,6 20,0
34. MG 3B 9,0 11,0 12,6 73,0
35. MG 7D 9,2 14,4 20,0 135,3
36. MG 5D 6,0 5,0 53 24,0
37.,38. MG 10B 12,7 11,5 12,5 98,3
39. MG 15A 13,0 19,0 11,0 86,0
40. MG 11C 18,3 15,9 16,0 155,3
41. MG 14C 10,1 9,9 16,7 117,7
42.,43. MG 11D 11,3 10,6 10,6 78,5
44, MG 14B 11,7 11,8 13,6 101,3
45. MG 13D 11,1 10,1 8,4 61,6
46. KH 3C 6,6 6,9 9,8 64,2
47. KH 4C 7,2 7,0 4,6 30,3
48. KH 3B 8,1 8,6 10,4 69,2
49. KH 4B 7,3 7,5 4,5 29,4
50. KH 3A 7,9 7,9 7,6 50,4
51. KH 4A 10,5 9,3 7,4 53,0

Figure 3. Egyhazaskesz6 19D forestdetail
(forest management unit)

Summary

Our results showed, that — with
one exception — all the sites have
a low productivity 5" and 6™ le-
vel yield class. Weak black locust
stand growth can be explained
probably by the unfavourable
site properties for this tree spe-

cies. Most typical soil type was
the “rusty-red cseri soil” (Haplic
ARENOSOL Dystric, Skeletic,
Arenic), with a compacted layer
with more than 40 percent (by vo-
lume) of gravels within 100 cm
from the soil surface, resulting
in poor water balance. From the

Figure 4. Kemeneshdgyész 3 A forestdetail
(forest management unit)

acidified topsoil most nutrient are
leached, nutrient supply capacity
is low.

Among the site parameters and
the yield class a systematical re-
lationship was found. Greatest
impact on the yield had the re-
duced rooting depth, correlations
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are week with humus content and
estimated water holding capa-
city. Traditional forest site sur-
vey methods are not sufficient for
accurate quantification of timber

Figure 5. Magyargencs 31B forestdetail
(forest management unit)

yield. Estimations can be refined
with a more precise measurement
of gravel content, direct measu-
rement of water holding capa-
city (pF-value) as well as by the

detailed evaluation of climatic
data.

Based on the results, it is pru-
dent to attempt the conversion of
black locust stands to mixed deci-
duous stands.

Figure 6. Magyargencs 5D forestdetail
(forest management unit)
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THE FECUNDITY OF THE POPLAR LEAF BEETLE (CHRYSOMELA POPULI L. 1758)
OVERWINTERING GENERATION UNDER LABORATORY CONDITIONS

(N10AOBUTOCTb NEPE3UMOBABLLUEIO NOKOJNEHWA TOMONEBOIO JINCTOEQA
(CHRYSOMELA POPULIL.) B IABOPATOPHbBIX YCITIOBUAX)

Tononeswuii aucmoed (Chrysomela populi L. 1758) — ooun uz naubonee onacuwix gpedumeneil 8 monone-

8bIX NUMOMHUKAX U 6 PA3TUYHBIX 6UOAX naanmayuil monoieu no éceu Eepone. B pabome 6vina ucciedosana

Nn10008UMOCHb nepe3umoesasuleco NOKOJIEeRU 6 Jza60pam0przx YCHO8UAX. Hepeswuoeaemue umazo bwviau co-

opanvt 6 mapme 2014 2. neped nacmynienuem cesona cnapuganus. Ilapouku cooepicanuco npu memnepamy-

pe 20°C u gpomonepuooe 16:8 u vikapmausanuco aucmosamu eubpuono2o monois Popolus x euramericana

cv. Pannonia. B npoyecce UCCAe008anUs NOOCHUMbBIBANOCH KOTUYECMBO Auy om Kaxscooll Camku U ux éec 00

u nocne auyexnaoxu. Ilpedcmagnenvl oanHvle 0 Koauuecmee auy u pasmepe Kaxdcoou AtyekidaoKu, epemeru

MedHCOY AUYEKIAOKAMU U NIOO0SUMOCU UMALO.
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Abstract - The poplar leaf bee-
tle (Chrysomela populi L. 1758)
is one of the most important defo-
liator pest in the poplar nurseries
and in the different type of poplar
plantationsplantations all over Eu-
rope. In our trial the fecundity of
the overwintering generation was
investigated under laboratory con-
ditions. The hibernated adults were
collected in March 2014 before
beginning of the breeding season.
The pairs were kept in 20 °C under
16:8 photoperiod and they were
fed with Popolus x euramericana
cv. Pannonia.

During the investigation we ob-
served and counted the number of
eggs by each female and measured
the weight of them before and after
the oviposition. The results repre-
sent the egg number and the size of
each egg masses, the elapsed time
among the ovipositionsand the re-
production ability of the imagoes.

Keywords — Chrysomela populi,
herbivore, overwintering genera-
tion, reproduction ability, oviposi-
tion, egg mass.

Introduction
The poplar leaf beetle (Chry-
somela populi L. 1758) (Fig. 1)
is one of the most important

defoliator pest in the short rotation
coppice forests all over in Europe.
It belongs to the family of Chry-
somelidae with over 30 thousand
species. Many of the Chrysomelids
are responsible widespread for se-
rious agricultural and forest da-
mages. These pests are every time
phytophagous species, the larvae
and the imagosboth are feeding by
the leaves of their host plant (Lopa-
tin & Nesterova, 2005). In Middle
Europe about 50 Chrysomela spe-
cies causes losses by their feeding
on the shoots of trees belonging to
the family of Salicaceae (Urban,
1997).

Ch. populi causes serious prob-
lems in the nurseries as well as in
the young forestations and planta-
tions, too. Poplars and willows are
the most common trees in short ro-
tation coppice (SRC) in Hungary.
The use of these fast growing spe-
cies for bioenergy has attracted the
attention, mainly in the European
countries in the last decades. In
these cases the most important
duty of the forestry management is
to ensure and also to optimize the
mean annual growth.

The intensive plantations usu-
ally are monoclonal and due to
that they are vulnerable by insects
therefore successful forest mana-

Figure 1. Feeding imagoes from the overwintering generation (left)
and fresh egg mass (right)

gement cannot carry out in these fi-
elds without plant protection.That
is why it is so important to get to
know more about this pest’s copu-
lation and fecundity.

Material and methods

In our trial the fecundity of the
overwintering generation was in-
vestigated under laboratory con-
ditions. Laboratory studies were
carried out from the end of March
2014. The samples were collec-
ted before the beginning of the
breeding season. We made pairs
from the samples randomly and
the imagoes were placed in plastic
cages. The chrysomelids were fed
on shoots of Popolus x eurameri-
cana cv. Pannonia. Petioles of the
leaves were put in a holed Eppen-
dorf tube covered by parafilm. The
pairs were kept under 20 °C, 16:8
photoperiod. Through the daily
monitoring, the date of the copula-
tion and the number of eggs were
recorded by 10 pairs.

Results

The results represent the egg
number of each egg masses and
the elapsed time among the ovipo-
sitions (Fig. 2.).

Considering our results one pair
from the wintering generation is
able to reproduce 2-5 times (in av-
erage 3,6 times) under their lifes-
pan. An average egg mass con-
sisted of 59 eggs under examined
conditions. Comparing this results
with data from other literatures we
can say that this value match to
them. According to Tillesse et al.
(2007) one egg mass consists of
15-65 egg and they are settled usu-
ally in groups. In our research the
eggs numbers were alternating the
scale 1-64 by one clutch.
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Sometimes we observed ex-
treme high egg numbers, but in
these cases the females laid not in
a single egg mass, she composed
2-4 separated groups. Urban et al.
(2006) described that under labo-
ratory conditions the clutches are
divided into 2 or more part, that is
why the number of eggs in clutch-
es is lower than in nature. By them
the size of the egg masses varied
from 1 to 68.

Conclusions

Correlate with the climate
change many of the species are
reacting for the changing environ-
mental conditions, also they are
increasing their resistance through
their reproductive strategy. That is
why it is important to know, that
a certain pest how behaves under
different conditions.

In this paper we published our
results only about one tempera-

ture but in our trial we are going
to carry on further investigation
under other temperatures (25 and
30 °C) to get to know more about
the fecundity of this serious forest
pest. With the help of the results
we try to serve useful help for the
forest management to optimize the
plant protection in these vulnerable
monocultural poplar forest.
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Figure 2. The reproduction rate of the owerwintering generation under 20 °C
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COCTOAHWE NPEABAPUTENBbHOIO BO3OBHOBIEHUA
B KEAPOBHUKAX CAJIbIMCKOIO NECHUYECTBA (XMAO-IOI'PA)

(THE CONDITION OF PRELIMINARY REFORESTATION IN THE CEDAR FORESTS
OF THE SALYM FORESTRY (KHANTY-MANSI AUTONOMOUS DISTRICT))

Hawu uccneoosanus nocesuieHbl sonpocam npedeapumeﬂbHoeo 60300H06/IeHUS 8 NnomeHyualbHblxX K€()p06"

nuxax CanblMcKo20 1ecHu4ecmeda munos iecd 3e1eHOMOUHO-51200HUKOBbLIL U 502y]leuK06‘0-6pyCHu‘leliZ. H3y'
UYeHbl COCMosIHue nodpocma, €20 ecmpedaemocntvb, d maKaHce 603paACmMHAsl U 6blLCOMHASL CMPYKNYpbl. Hpoeec)eHa
OYEeHKa ycnewHocmu ecnecnmeerHHoco 80300HOBIEHUSI NOO NOJLO2OM ()peeocmoee C pasiudHbIMU 71eco800CmBeH-

HO-MAKCAYUOHHbIMU NOKA3AMENAMU.

We have studied some questions related to the preliminary reforestation development laws in potential cedar
forests of the Salym forestry. The study was conducted in green moss-berry and ledum-cranberry types of cedar
forests. Condition of preliminary reforestation, its occurrence, structure of heights and ages have been reviewed
in this article. Evaluation of preliminary reforestation success is represented too.

[lo kommiIeKCHOMY pailOHU-
poBanuio TroMeHCKOH obmacTu
tepputopust TY CanbiMckoe Jec-
HUYECTBO OTHOCHUTCS K TIOA30HE
cpenHeTaexkHbix JecoB O0b-Up-
TBHIIICKOM JIECOPaCTUTEIBLHOM MPO-
BuHIMH CpeaHeoOCKOro JIecoxo-
3stiicTBEHHOrO paiioHa (CmonoHo-
roB, Berepun, 1980). Ilo cxeme
JIECOPACTUTEIBHOTO palioHUpOBa-
Hus 3anagHodt Cubupu JiecHUYe-
CTBO BXOAWT BO BTOPYIO Jecopac-
TUTEJIBbHYIO 30HY CpeQHEH Tairu,

B TIOJI30HY KEIPOBO-COCHOBBIX 3a-
0O0JIOYEHHBIX JIECOB.

HccnenoBanus B0300HOBIIE-
HUST TPOBOAMINCH B KyTh-SIxckom
y4acTKOBOM JiecHnuectse Ha BIIII,
3aJI0KEHHBIX B HACAXKICHHIX Ke-
Jipa 3eJICHOMOIITHO-SITOJHUKOBOTO H
OpyCHUYHO-0aryJIbHUKOBOT'O THIIOB
jeca.

JlecoBoaCcTBEHHO-TaKCAIIMOHHAS
xapakTepuctuka jpeoctoe BIIIT
(TI0 TaHHBIM JIECOyCTPOICTBA) pac-
CMOTpeHa B Taon. 1.

W3 mpencraBieHHBIX JTaHHBIX
BUJIHO, YTO JPEBOCTOU IMPOM3PAC-
TaroT 1o 4 OOHUTETY, UMEIOT IOJI-
HoTy OT 0,5 no 0,7. OHu ommya-
FOTCSI COCTABOM, JOJISI Kepa CHJIb-
HO KoJreOlreTest OT 3 10 7 eIUHUIL
B cocraBe Taxke mpencTaBIeHBI
enb, muxrta, Oepé3a. Bospact cre-
JBIX JIPEBOCTOEB OTIIMYAETCS He-
3HauuTeNbHO — 210-220 net. 3amac
Bapbupyer ot 240 mo 310 m*/ra.

AHallM3 €CTECTBEHHOTO B0300-
HOBJICHHSI TIPOBOAMJICS METOIOM

Tabmuna 1
TakcannoHHas XapaKTePUCTHKA BPEMEHHBIX TPOOHBIX ILIOIIA ICH
H Cpenusist | Cpennuii 3amnac
omep Cocras Bospacr, Krace Tum
BBICOTA, | JUAMETp, bonurer | Ilomnora Ha
BIIIT JIPEBOCTOSI neT BO3pacTa neca 5

M cM 1 ra,m
1 4K2E2I12b 22 24 220 6 4 0,7 3MSIT 250
2 3K2E1112B20c¢ 20 28 220 6 4 0,5 3MSIT 240
3 4K2E4b 21 30 220 6 4 0,5 oro 240
4 3K2E1112B20c¢ 22 30 220 6 4 0,5 3MST 280
5 3K2C1E2B20c¢ 21 28 220 6 4 0,5 3MSAT 260
6 7K2E1Bb 22 30 210 6 4 0,6 3MSIT 310
7 5K2E3b 22 32 210 6 4 0,6 3MSIT 310
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yueTHbIX 1iomanok  (Ilobexnn-
ckuii, 1966), KOoTOphIe 3aKIIaJbIBa-
JIUCH IO TPAHCEKTAM B [IIAXMaTHOM
nopsiike B koiamuyectse 20-25 mt.
pasmepom 2x2 M.
JKmznecrmocoOHOCTh  (ONarona-
IEKHOCTB) TIOPOCTa BAPHUPYET H
JIOCTHTaeT HAaUMCHBIINX 3HAYCHHIMA
Ha BIIII 1, roe cocraBiseT 65,5 %
OT OOIIero KOJWYECTBA, HEXKHU3HE-
cIroco0Horo 8,7, a COMHUTEILHOTO
25,8%. JlaHHbBIC TIOKA3aTeIN OTME-
YaroTCs TOJ TTOJIOTOM JIPEBOCTOEB
¢ noiHotor 0,7 u Beime. B stom
Cllyuyac OTHOCHUTEJBbHAs TOJHOTA
MOXET BBICTYNAaTh JIMMUTUPYFO-
MM (akTopoM B pOCTe M Pa3Bu-
THH TIOAPOCTa TIPEABAPUTEIHLHON
reHeparun. HambGonbiree komide-

CTBO JKU3HECMOCOOHOIO MOAPOCTa
(6,5 TeIC.TUT./TA, W 81,3% or
obmrero) Habmomaercst Ha BIIIT 4.
Bricokne moKa3arenu KHU3HECIO-
cobHoctr BbIsgBIIeHB Ha BIIIT 2,
7€ KOJIMYECTBO JKM3HECIIOCOOHOTO
nogpocra Oonee 5,6 ThHIC.MIT./Ta,
i 78,8%. AHaloruuHasi CUTY-
aius HaOmromaercs Ha BIIIT 3,
IJIe JKU3HECIIOCOOHOTO IOJPOCTa
5,1 TeIc.miT./ra, wm 78,7% ot 00-
mero kommaectBa. Ha BIIIT 5 xus-
HECIOCOOHBII MOIPOCT COCTABIISCT
5,0 TeIC.mIT./Ta, wn 75,4% ot 00-
IIETO ero KojauuecTBa. OTHOCUTE -
Has nojHora Ha BITIT 2-5 —0,5-0,6.

B Ttabn. 2 paccmorpena oOrias
XapaKTepUCTHKAa  IOApPOCTa  Ha
BIIII.

W3 mpencraBieHHBIX JTaHHBIX
BHJHO, 4YTO OOIlee KOIUYECTBO
JKM3HECTIOCOOHOTO  MOAPOCTa Ha
BIIIT cocrapnser ot 3,8 (BIIII 6)
mo 6,5 (BIIT 4) Teic.mr./Ta.
Ha nomto XBOWHBIX MPUXOAUTCS
70-100, a xegpa — 30-50 %. Hau-
Oonee KpyHHBIA MOXPOCT Kexmpa
pacrionaraercs Ha BIIIT 1 (1,04 m),
a Taoke BIIIT 7 u 6 (0,99 m) mpu
cpemHem Bospacte 10 neT.

Takum oOpazom, MMOTHOTA Marte-
puHckoro npeoctoss 0,5 u Huxe
HanOonee koMQopTHa 111 HOPMH-
POBaHuUS XBOMHOTO MOIPOCTa Mpei-
Hons
Y4acTusl XBOMHBIX ITOPOJ] B COCTABE
IIPEeBOCTOEB B 5—6, a keApa B 3 1.
SIBIISIETCSL IOCTaTOYHBIM B oOecrie-

BapUTEIbHOM IEHEpPALUU.

Tabmnuna 2
OO0mras XxapakTepuCcTUKa KU3HECTIOCOOHOTO moapocTa Ha BIIIT
Cpennue mo rIaBHOU OpoJe
Homep C OOmee konuue- | Berpewaemocts,
BIIII ocTas CTBO. MIT./Ta A N Cpenunii Bo3- | Cpeanss BbICO-
) opona

pacr, ser Ta, M

1 3K 1440 64 Kenp 10 1,04
5E 2400
211 1440
Hroro 5280

2 4K 2240 69 Kenp 12 0,96
4E 2240
211 1120
HWroro 5600

3 3K 1530 66 Kenp 10 0,81
4E 2040
3b 1530
Hroro 5100

4 4K 2600 71 Kenp 10 0,90
3E 1950
301 1950
HUroro 6500

5 5K 2500 65 Kenp 10 0,85
3E 1500
21 1000
HUroro 5000

6 4K 1520 58 Kenp 10 0,92
6E 2280
Hroro 3800

7 3K 1290 63 Kenp 10 0,99
SE 2150
21 860
HUroro 4300
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YEeHHH €CTECTBEHHOTO BO30OHOBIIE-
HUA TIOJl UX 1oyiorom. JIiist oneHkH
YCHEUIHOCTH €CTECTBEHHOTO BO3-
OOHOBJICHUS TIPOBOJIUIICS TIOAPOO-
HBI aHAJIN3 €ro KOJIMYECTBEHHBIX

nu KAauCCTBCHHBIX HOKaSaTCHeﬁ
(HpaBPIJ'Ia JICCOBOCCTAHOBJICHM A,
2007).

Ha manusix BIIIT Bo300OHOBIIE-
HUE HMMEET COCTaB C mpeoldiaja-
HUEM Kenpa 1o 4 ef., ¢ yJdacTueM
€IM 110 5 eJI., TUXTHI 10 2 CIWHUII.

Berpewaemocts  moppocta  Ha
BIIII 1-5 u 7 cocraBiseTr or 63
1o 71%, 4TO MO3BOJIAET OIIEHUTH
BO300HOBIICHHE JIJIS1 CBEIKUX THIIOB
Jieca KaK YCTEeITHOe, a Pa3MeIeHIe
MOJPOCTa KaK paBHOMepHoe. YUET-
KUX 3aBUCUMOCTCH KOJIMYECTBCH-
HBIX ¥ KaueCTBEHHBIX XapaKTepH-
CTHK TIOJIPOCTa OT JICCOBOJCTBCH-
HO-TaKCaIlMOHHBIX  IOKa3aresei
JIPEBOCTOEB, B TOM 4YHCJI€ OT HX
cocTaBa, He BhIABIICHO. OnTUMATh-
Has OTHOCHTCIIbHAsl IOJHOTAa Ma-
TEPUHCKOTO TI0JIOTa, TPEIIOI0KH-
TelbHO, cocraBisger 0,6. B Tume
neca OarylIsHHKOBO-OpYCHUYHOM
HaOIOMAeTCsl  BO3pacTaHWE JIONA
yaacTusi 6epé3nl B COCTaBE MOIPO-
crta. B menom mpenBapurensHOE
BO300HOBIICHHE OIICHMBACTCS Kak
¢axr
oOBsicHsieTCsl OONbIICH KOHKYpPEH-

HegocraroyHoe.  J[aHHbII
TOCTIOCOOHOCTBIO  MATKOJIMCTBEH-
HBIX TIOPOJ] TI0 OTHOMIICHHUIO K KH-
BOMY HAIlOYBEHHOMY IIOKPOBY Ha
Oonee TpodHbIx mousax. [Ipu aTom
BO300HOBIICHHE XBOMHBIMH OLICHU-
BACTCS KaK Y/IOBJIETBOPUTEIBHOE
no xeapy (Gomee 1 ThIc. mT./ra),
HO HEJIOCTATOYHOE TI0 eJT U TINXTE
(MeHee 2 ThIC. IMIT./TA).

B tabin. 3 paccMoTpeHa BBICOT-
Has CTPYKTypa XBOHHOTO TOA-
pocra.

W3 mpencraBleHHBIX JAHHBIX
BUJIHO, uTO Ha BIIII 2 u 5 npenga-

pHUTENBHOE BO30OHOBIICHHE TTPOVC-
TEKaeT yCHelHo o kenpy (Oomee
1,5 TeIC. mWT/Ta B Tepecuére Ha
KpynHsblii), a va BIIII 1, 2, 4 — no
en v uxTe (Oosee 2,5 ThIC. IIT./Ta).
Hons ydactus B (opmMupoBaHUH
BO300OHOBIIEHHS MEJIKOTO ITOJJPOCTa
Bapsupyert ot 19,6 (BIIII 3) no 31,4
u 31,6 % (BIIII 7 u 6). Menblue
€ro HaKaruIMBaeTcsl B THIIE Jieca 0a-
T'YJIbHUKOBO-OPYCHHYHOM, TJI€ KOH-
KypEHIIHS C KUBBIM HAIIOYBEHHBIM
MOKPOBOM BelnKa. B keapoBHMKaX
3€JIeHOMOIIIHO-SITOMHUKOBBIX ~ y4a-
CTHE MEJIKOro Toxpocta OoJblie
npu monHoTe 0,6, 9TO CBUACTEIH-
CTBYET O ONArompHATHBIX YCIOBH-
SIX IS HETO TIOJ ITOJIOTOM CpeJHe-
MIOJTHOTHBIX JIpeBocToeB. Hanbosb-
miee KOJIMYECTBO MOAPOCTa  €JIH
U THUXThl OTMEUEHO TPH TOJIHOTE
0,7 u Beime, a xenpa 0,6 u HIKE,
YTO OIPEICIIICTCS OMOIOTHICCKH-
MH 0COOCHHOCTSIMH ITOPO]I.

B pesynbrare Hammmx uccinenona-
HUI CACTaHbI CIICTYIOINE BBIBOJIBL.

1. JlecopacTurenbHble YCIOBUS
paiiona 00yCIOBIMBAIOT BO3MOXK-
HOCTh (JOPMHUPOBAHUS IIEHHBIX Ha-
CaXJIEHUH ¢ ydacTueM kezpa 3 efl.
u OoJjiee cpemHell TPOU3BOUTEIb-
HOCTH.

2. B OonpmMHCTBE CilyyaeB
npeBapuTelIbHOE BO30OHOBJICHHE
TIOJT TIOJIOTOM ITOTEHITHAIBHBIX Ke-
JPOBHHUKOB 0OOMX THIIOB Jieca HAET
YCIIENTHO WJIH  y/IOBIETBOPUTEIh-
HO KEIPOM, a B LIEJIOM XBOMHBIMH
ycnemrHo. CocTosHAE B A0MS y4a-
CTHS Kepa B HEM SIBJISIFOTCS 1OCTa-
TOYHBIMH JIJIsl 0OECIIeueH s HeTpe-
PBIBHOCTH  JIECOOOPa30BATEIHLHOTO
nporecca.

3. IlonmHoTa MaTepUHCKOTO Jpe-
Bocros 0,5 u Hmke HanboIee KOM-
(dhopTHa 151 HOPMHUPOBAHHUS XBOW-
HOTO TIOJPOCTa MpeABapUTEIHHON
reHepaiuu. Jlons ydyactusi XBOWi-

HBIX B COCTaBE JAPEBOCTOEB 5—0,
a keapa 3 ex. u Oosee obecneyn-
BalOT YCTOHUYMBOE BO300OHOBIICHHS
XBOMHBIMH.

4. B xempoBHUKAaxX 3€JICHOMOIII-
HO-SITOJTHUKOBBIX yYACTHE MEJIKOTO
oJIpocTa OOJBbINIE BCETO HACUUTHI-
Baetcs npu nonHote 0,6, 4TO CBU-
JICTEIIBCTBYET O OJIaroNpHUsTHBIX
YCIIOBUSIX IJIsl HETO TIOA TIOJIOTOM
JIPEBOCTOCB.
Haunbonpiee KoMM4IecTBO MOAPO-
CTa €Ml M TNUXThl OTMEYEHO TpHU
nonuore 0,7 u Boiie, a keapa 0,6
W HWXKe, YTO ompesensiercs: Onoio-

Cp€AHCTIOTHOTHBIX

THYECKUMH OCOOCHHOCTSIMH JIaH-
HBIX TIOPOJI.

5. BcrpewaemocTs moapocTta
Ha BIIII 1-5 u 7 Bapeupyer ot 63
10 71%, 4TO MO3BONSIET OICHUTH
BO300OHOBJIGHHE KaK YCIEUIHOE,
a pa3MelleHne MojpocTa Kak pas-
HoMepHoe. YETKUX B3auMOCBsI3ei
XapaKTEPUCTHK TTOIPOCTA OT JIeCO-
BOJICTBEHHO-TaKCAIIMOHHBIX ITOKA-
3aTelieil APEBOCTOEB HE BBIABIICHO.

6. B Tume neca OarynpHH-
KOBO-OpYCHHYHOM  HaOIonaeTcs
BO3pacTaHue oiau Oepé3sl B CO-
CTaBe TOIPOCTA, YTO OOBICHSICT-
csi OOJbIlIel KOHKYPEHTOCIOC00-
HOCTBIO MSTKOJIUCTBEHHBIX TOPOJ
B CPaBHCHHH C XBOHHBIMHU MO OT-
HOILIICHUIO K JKUBOMY HAIlOYBCH-
HOMY TIOKPOBY Ha 60see Tpo(hHBIX
mouBax. Ilpm 3TOM BO300HOBIIC-
HUE XBOWHBIMU OIICHHWBAETCS Kak
YAOBICTBOPUTEIILHOE MO  KEApY
(6omee 1 ThIC.INT./TA), HO HEIO-
CTaTOYHOE I10 €M U TuXTe (MeHee
2 ThIC. LIT./Ta).

7. C yuérom oOImIeH OIeHKH
YCTENTHOCTA BO30OHOBJICHUS Ke-
npom Ha BIIII 1, 3, 4, 6, 7 coxpane-
HUE TOJIPOCTa M MUHEpATH3AIHS
MOYBBI  IUIOIIAJKAMH  SIBJISTFOTCS
JIOCTaTOYHBIMH U 3()(HEKTUBHBIMH
MepaMH COJICHCTBUS.
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Tabnuma 3
Pacmipenenenne XBOWHOTO MOAPOCTA 11O BBICOTHBIM I'PYTIIIaM, THIC. IIT. HA Ta
X B nepe-
H()Mep Hopoﬂa OJINYECTBO HOZ[pOCTa 110 BBICOTHBIM prl'[l'[aM, M cuere O]_[eHKa
Ha KpyII-
BIIIT 100.5 0.51-1,0 1L1-1.5 ~1.6 4 BO300HOBIIEHHS
Kenp 0,30 0,32 0,31 0,51 1,16
1 Em 0,70 1,00 0,70 1,85 V0811, 110 KeAPY
IMuxra 0,20 0,40 0,40 0,44 1,10 Yenews. no enu u muxre
Hroro 1,20 1,72 0,71 2,05 4,11
Kenp 0,60 0,40 0,42 0,82 1,78
2 Ems 0,70 0,81 0,73 2,08 VYenerus. no keapy
Yenens. Mo em U MuxTe
ITuxta 0,40 0,31 0,51 0,96
Hroro 1,7 1,52 0,42 2,06 4,81
X Kezp 0,30 0,20 0,44 0,60 1,26 VioBer. 1o Keapy
Emb 0,70 0,40 0,24 0,70 1,45 Henocr. no e u muxre
HTroro 1,00 0,66 0,68 1,30 2,89
Kenp 0,45 0,55 0,80 0,80 1,23
Em 0,70 1,05 0,85 2,04 VIOBJIET. 110 KEAPY
4 Yerens. 1Mo e U uxTe
ITuxTa 0,60 0,72 0,63 1,51
HUroro 1,55 2,32 0,80 2,28 5,28
Kenp 0,65 0,65 0,40 0,80 1,96
5 En 0,40 0,60 0,50 1,18 YCIICIIH. 110 KeApy
Henocrt. o enmu u nmuxre
ITuxra 0,40 0,30 0,30 0,74
HToro 1,45 1,55 0,40 1,60 3,9
6 Kenp 0,40 0,41 0,21 0,50 1,20 V0B, 110 Kexpy
Ens 0,80 0,82 0,76 1,82 Henocr. no enm
HToro 1,20 1,23 0,21 1,26 3,01
Kenp 0,25 0,30 0,45 0,29 1,02
7 Etb 0,90 0.82 0,43 1,54 YROBIL 110 KeAPY
‘VIIOBIL. 110 €11 U IINXTE
ITuxrta 0,20 0,32 0,34 0,70
Hroro 1,35 0,62 1,27 1,06 3,25
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ESTIMATION OF THE SANITARY STATE OF THE PINE TREES BY ELECTROPHYSICAL
METHOD IN URBAN PLANTINGS OF YEKATERINBURG

(OLEHKA CAHUTAPHOIO COCTOAHUA COCHOBbIX AEPEBBEB
ANEKTPOPUIUYECKUM METOAOM B FrOPOACKNX HACAXOAEHUAX EKATEPUHBYPTA)

The scale estimation of sanitary state categories by using Electrophysical Method for pine Trees Urban
Plantings of Yekaterinburg are presented in the article.
Ipedcmasnena wikana oyeHKu Kame2opull CAaHUMapHo20 COCMOsIHUS OJisL 0ePedbes COCHbL 00bIKHOBEHHOU HA
OCHO8e 31eKmpohusueckoeo memoda 8 Hacadicoenusx Examepunbypea.

Introduction

At present the sanitary state of
trees is generally assessed visu-
ally. The parameters to consider are
crown condition, foliage (needle-
foliage) condition, the degree of
insect and phyto-infestation, physi-
cal damage, etc. Identifying these
parameters is based on subjective
perception rather than qualitative
parameters.

It has been stated in specialist
literature that one needs to develop
more objective methods of tree
health assessment. Among other
things it has been suggested to as-
sess the sanitary state by thermal and
electrophysical parameters (Kashiro,
1970, Matorkin A.A, 2009, et al).

We believe that the electro-
physical method is especially note-
worthy. It is based on measuring
electrical impedance of plant stem
cambial zone. This parameter is
mostly contingent on water content
of tree organs. This method pro-
vides rather objective assessment
of plants without damaging their
tissues or breaking their ontogeni-
cally determined interaction.

Aim of the study
The research aims at developing
a scale to determine tree sanitary

state categories using electrophysi-
cal parameters which increase as-
sessment accuracy and objectiv-
ity during the inventory of urban
green space elements.

Materials and methods

The field research was conducted
in natural pine stands located in var-
ious parts of Yekaterinburg (pocket
parks, parks and woodland parks).
The average age of pine forest rang-
es between 120 and 140 years. Dur-
ing Stage 1 sample trees of various
sanitary states were selected in the
stands under study. Their sanitary
state categories were determined
visually using a corresponding
scale. There were the following cat-
egories: healthy trees (category 1),
weakened trees (category 2), highly
weakened trees (category 3), drying
out trees (category 4), dead standing
trees (category 5). To achieve the
objective 107 sample trees were se-
lected. Their sanitary state category
distribution is shown on Table 1.

During stage 2 each sample tree
was measured at four different fre-
quencies (1kHz, 10kHz, 100Hz,
120Hz) to determine electrical im-
pedance (R, ohm), an electrophysi-
cal parameter of the cambial zone,
using the RLC Aktacom-3123

measuring device with a custom-
made test probe at a height of
1.3 m above the butt at four car-
dinal directions. Before that, small
2 by 2-square-centimeter sample
areas had been prepared. The test
probe was stuck in about 13 mm
deep. The distance between test
probe contact points was 1 cm.

Discussion

While processing the experi-
mental data we solved the follow-
ing methodological problems:

1) Which cardinal direction is
most suitable for measuring?

We analyzed data obtained by the
RLC Aktacom-3123 measuring de-
vice at every frequency at four car-
dinal directions and found out that
there is no correlation between car-
dinal directions and the parameters
measured. Hence we may conclude
that one can take measurements at
any direction, but it ought to be the
same with every tree at a given site.

2) Another methodological prob-
lem to solve was at which height
and which frequency we are to take
measurements.

For this we used the E7-25 im-
mittance
with a range between 25 hertz to
1000 kilohertz. The device works

measurement  device
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Table 1
Sample trees distribution on various objects by grade of sanitary state
N Location of objects of study Number of user trees by grade of sanitary status Total
1 2 3 4

1 Square (Mashinostroiteley street) - 1 11 3 15
2 Kalinovskii WoodLand Park 3 13 1 2 19
3 Square (Iasnia street) - 7 - 3 10
4 Shyvakishskii WoodLand Park 20 22 4 - 46
5 natural pine stand (district of Sortirovka) - 1 12 1 14
6 natural pine stand district of Akademicheskii - 1 2 - 3

Total 23 45 30 9 107

in the automatic mode with a com-
puter. Slide 10 shows this compu-
ter-supported operation. After the
test probe contact points had been
inserted in the bast all we had to
do was run custom software so that
the measuring device could read
and record electrical impedance
R and capacity C at recommended
frequencies. Using the data obtai-
ned, hodographs were plotted in
special program. The hodograph
data and the data file analysis prove
that the optimal measurement fre-
quency is 10 kilohertz. We came
to the conclusion that a frequency
of 10 kilohertz is to be used for fur-
ther research.

3) The next stage was to de-
velop scale to determine tree sani-
tary state categories.

Using the STATISTICA 10 soft-
ware the main statistical parame-
ters were calculated: mean, stan-
dard deviation, variation coeffi-
cient, precision for electrophysi-
cal parameter R for all sanitary
state categories (Tab. 2).

Analyzing the Tab. 2 we can
conclude that there is a correla-
tion between and sanitary state cat-
egory, wood moisture content and
electrical impedance R. The worse
the tree sanitary state is, the higher

the electrical impedance. That is
why a preliminary sanitary state
category assessment scale was de-
veloped using the electrophysical
parameter R. The scale is shown
on Tab. 3. Using the scale we can
assume that the value of electrical
impedance for category 1 trees is
up to 7 kOhm, that for category 2
trees is between 7 and 11 kOhm,
and that for category 3 trees is

between 11 and 20 kOhm. Carego-
ry 4 is assigned to trees with values
over 20 kOhm.

Resume

The recommendations and the
scale make it possible to determine
with more accuracy sanitary state
categories for pine trees. Further
research can be conducted for other
local species as well.

Table 2
Basic Statistics for Electrical Impedance
Basic Statistics for R, Ohm
Sanitary -
state mean standard min. max. prgfciilé)n
category value deviation value value . 0
experiment, %
1 6912 164 5600 8200 2.4
2 8756 267 7525 11500 3.0
3 11302 640 9275 15475 5.7
4 370499 9326 23575 3334490 2.5
Table 3

Preliminary sanitary state category assessment scale
for pine trees by electrical impedance

Sanitary state Electrical impedance (R, Ohm)
category
1 less than 7000
2 7000-11000
3 11000-20000
4 over 20000
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YCTOMYMBOCTb NIECHbIX HACAXOEHUA K ASPOTEXHOITEHHOMY 3ATPA3HEHUIO
B 3ABUCUMOCTU OT CTPYKTYPbI, BO3PACTA, COCTABA IPEBOCTOEB
N YCNOBWUIA MECTONMPOU3PACTAHUA

(RESISTANCE OF FOREST PLANTATIONS TO AIR POLLUTION DEPENDING
ON THE STRUCTURE, AGE AND SPECIES COMPOSITON
OF FOREST STANDS AND SITE CONDITIONS)

chaHogﬂeHo, ymo yCWtOﬁ’iuSOCWlb JIECHbIX HACANCOCHU K A3POMEXHOCEHHOMY 3ACPAZHEHUIO 3A6UCUM O

CMPYKMYpbl, 603pacma, cOCmasa 0pesocmoes i yCiosutl mecmonpouspacmanus. Ilonyuennvie oannvie ceude-
MenbCMEYION 0 3HAYUNETbHOM YXYOUEHUY COCMOSHUS 1€C08 MO0 B030€lCMBEUeM A9POMEXHO2EHHO20 3a2pPa3-
HeHUsl 8 HeOA2oNpUsIMHbLe NO KIUMAMUYECKUM YCA0GUSIM NEPUOObl. YCmouuugocms 1eco8 K 8blOpocam 8 mo
8pemst cHudcaemcesi. B makue nepuooul, Kax npasuio, nposigisemcs dh@hexm max Hazvl8aemMo2o «HAKONJIEHHO20
6030€liCMBUsLY 8 YCIOBUSIX XPOHUYECKO20 A3POMEXHO2EHHO20 3A2PSI3HEHUS.

It was found that the stability of forest stands to air technogenic pollution depends on the structure, age
and composition of stands and site condition . The obtained data confirm that in adverse climatic conditions
significant deterioration of forests occurs under the influence of air technogenic pollution. Stands resistance
to emissions is reduced during such periods. During such periods the effect of the so-called “accumulated

impact” in conditions of chronic air technogenic pollution is found as a rule.

HUccnenoBanus B
KPYITHBIX TIPOMY3JIOB Ha Ypaie
MMOKA3bIBAIOT, YTO IIOJ BIUSHHU-
€M a’3pPOTEXHOTEHHBIX BEIOPOCOB
pa3BI/ITI/IC JICCHBIX H&CEDKILCHI/Iﬁ

paiioHax

COMMPOBOKAACTCA CHUXCHHUEM HUX
o01ero OMOJIOTUYECKOTO pa3Ho-
00pasus, TIPOSYKTUBHOCTH, a TaK-
K€ YIPOIICHUEM CTPYKTYpBI, W3-
MEHEHHEM KPYroBOpOTa XHUMHUYE-
CKUX 2neMeHToB. HalOmromaercs
TOPMOJKEHHE KaK NPOLYKLIUOHHBIX,

TaK W JECTPYKTHBHBIX IMPOIIECCOB.

B 30He cuiIbHOrO MOpaKeHUs
CYM3a, Hampumep, HacaXIeHUS
HaxomATcs B V (TmocienmHei) cra-
JIAH JIUTPECCHH.

Venosus  mecmonpouspacma-
Hus. Ha MECTHOCTSIX C CUJIBHO BBI-
paXEHHBIM peabeoM, OCOOCHHO
B OOpeajbHBIX JIecax, COCTOSHHE
KpPOHBI JIEPEBbEB B 3HAUUTEILHOM
CTENEH! 3aBHCHUT OT BIHMSHHS Be-
TPOB, MOATOMY MpeIJIaraloT IpH
3akiajike TIIIT BbIAEATH YeThIpe
TOTIOTpaPUIECKUE TTOTTOKCHUS:

1) BeprmiHA (BEPXHSIS 9aCTh XOJI-
Ma, wiato ¢ ykioHoMm menee 20°);
2) ckioH (ykioH 6omnee 20°);

3) Teppaca WK MIOCKUM CKIIOH
(yxion menee 20°);

4) paBHMHa, nonuHa U T.00. (Jle-
CUHBCKH, ApMonaiTuc, 1992).

HccenenoBanust COCTOSIHMSL €J10-
BO-JINCTBEHHUYHBIX JIECOB M PEI-
KoJiecHii B 30He AeicTBHusa Hopuib-
CKOTIo
xombuHara (HI'MK) nokazanm, uto
YCTOWYHBOCTD IPEBOCTOEB 3aBUCHT

TOPHO-METAJLTY PrUYECKOTO
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1 OT uX MecromnonoxeHus. Cocto-
SIHUE IPEBOCTOEB, PACIIONIOKEHHBIX
Ha CKJIOHAX, 3aKpBITBIX OT BETPOB
co cropoHbl Hopuibcka, Jyduie.
B xauecTBe mpumMepa MOXKHO IMpH-
BECTH JIPEBOCTOM HA TOCTOSHHOM
npobnoii turomanu (II1IT) FO-14,
pacroyioXKEeHHBI Ha CKJIOHE, OT-
KpPBITOM ISl CEBEPO-BOCTOUHBIX
BETPOB, TIJ€ CpEeAHssA KaTeropus
JKU3HEHHOTO COCTOSTHHS JTMCTBEH-
HUIIBI (110 MECTHOAINTLHON IITKAJIC)
B 1990 . — 5,1, a ma IIIII FO-22,
VII-2 u 3, pacrionoXeHHBIX Ha MOJI-
BETPEHHBIX cKiIoHax — 4,2, 3.5, 3,9
cooTBeTcTBeHHO (MenmukoB, MB-
mH, 2006). B aToM Xe paiioHe,
B nonuue p. Kera-Mp6o (B 5 kM oT
[IIIT FO-14), xoporo 3armuiineH-
HOW OT CEBEPO-BOCTOUHBIX BETPOB
(co cTopons! Hopuibcka) ropHbIM
XpeOTOM, MOYKHO BCTPETHTH JIPEBO-
CTOM 0e3 BH3YaJbHBIX MPU3HAKOB
TTOBPEXKIICHNSI.

[oBbITIeHNE TEMIIEpaTyphl BO3-
JIyXa, TaK K€ KaK U OTHOCUTEIBHOM
BJIQXKHOCTH  BO3JyXa,
K MOHW)KEHUIO YCTOMYMBOCTH pac-
teanit (Rist, Davis, 1979). B tem-
HOTE PACTeHHS OUYEHb YCTONYMBBHI
K SO,, HO C YBEJIMYEHUEM OCBE-
LIEHHOCTU CTAHOBSTCS OoJiee dyB-
crButenbHbIMU (Mukammal, 1976).
[Ipu onTuManbHOM CcoAep)KaHUH

IIPUBOJUT

MTUTATEeNFHBIX BEIIECTB B TIOYBE T10-
BBIIIAETCS YCTOWYUBOCTh PACTECHUI
K JCUCTBUIO 3arpsi3HUTENICH WU,
0 KpaifHel Mepe, YIydIlaeTcs ux
BOCCTAQHOBJIEHHE U COCTOSIHHE TI0-
cie skcriozuuuu. Muade rosops,
YCTOMYMBOCTH JIECHBIX HacaxK/e-
HUN K a9pPOTEXHOINEHHOMY BO3JIECH-
CTBHIO B 3HAYUTEILHON CTENEeHU
3aBUCUT OT YCJIOBHH MECTOIPOM3-
pacTaHus ¥ OT Bo3pacTa APEeBOCTO-
eB. Hanpumep, B 30HEe nelcTBUA
HI'MK cocrosinue jecoB, pacrio-
JIOKeHHBIX Ha Bomopaszmene (ITI111
10-38), 3HauuTenpHO XyXKe (CyXmX

1 yCBIXaIoNMX AepeBbeB — 98,4 %),
YeM PAaCIOJIOKEHHBIX B JIOJMHAX
o3epa Kera (IIIT FO-14 u HO-22:
CYXUX M YCBIXAIOMIUX JCPEBHEB
54,5-76,0 %) u pexu Tykomanma
(IIIIT FO-1 — 66,7 %), x0T a’po-
TEXHOTEHHAs Harpy3Ka 37ecb 00JIb-
me (aktuBHOCTE SO, B 1989 1. —
0,73, a B 1990 . — 1,47 mr/mm?
B cyTtku). KommuecTBo 1epeBbeB
JIUCTBEHHUIIBI 4—6 KaTeropuii >Ku3-
HEHHOTO COCTOSIHHS B JPEBOCTOSIX
Ha [IIIIT ¢ Gonee xymmmmu jeco-
pacTUTENBHBIME  yCIOBUS  (Mell-
KHE€ MAaJOIUIONOPOIHBIC  TOYBBI
BEPXHHUX CKJIOHOB) 3a S-JETHHMH
cpok HabmroneHuit ¢ 1986 r. yBenn-
qmitock nodtn Ha 20, emn — 6-22,
oepes3bl — 10 22 %. 3HaYUTEeNHHO
JIy4dlle COCTOSIHUE JIPEBOCTOEB Ha
[IIT FO-2 u IIIT FO-4 (na nocra-
TOYHO TUIOAOPOAHBIX TIOYBAX B JI0-
nuHe 03. Manoe XanTaiickoe) —
KOJTMYECTBO JIEPEBbEB JIMNCTBEHHU-
bl 4—6 Kareropuil yBeJIM4YHIOCh
b Ha 4, e — Ha 17 %.
Bospacm. YcronuumBocTh  J€e-
PEBBEB K a’POTEXHOTCHHOMY BO3-
JIEACTBHUIO 3aBUCUT U OT UX BO3pac-
ta. Uccnenosanus Ha I B paii-
oHne Hopuibcka mokasanu, 9To npu
OJIMHAKOBOW a’3pPOTEXHOICHHOHN Ha-
rpy3Ke B 00Jiee MOJIOJIBIX JIUCTBEH-
HUYHBIX JpeBocTosx (115 ner,
[IITIT FO-24) cyxux M yChIXaroImmx
nepeBbeB 54,5 %, a B 235-meTHUX
npesocrosix (ITIT FO-14) — 76,0 %
(paccrosHMEe MEXAYy JaHHBIMU
[IIIIT — 500 ™). Cpennsist Karero-
pUsL COCTOSIHUSL OITHOBO3PACTHOTO
npeBoctost Ha [T KO-24 — 3.7,
a Pa3HOBO3PACTHOTO C Tpeodmasa-
HUEM TIEPECTOWHBIX JEPEBbEB Ha
I0-14 — 5,1, xots orman Ha 1O-24
u 10-14 B 1987-1990 rr. 6611 NpU-
MEPHO OIMHAKOBEIM — 8,8 1 9,9 %.
B npeBocrosix ¢ mpeoOnamanuem
MIEPECTONHBIX JIepeBhEB B 30HAX
C OJMHAKOBOM a’pOTEXHOTNCHHOM

Harpy3koi oTmaj AEpeBbEB HauH-
HAeTCsl paHbllIe U MPOTEKaeT doee
WHTEHCUBHO, Ye€M B CpPEIHEBO3-
PacTHBIX.

Jns enmn mokasarenbHa B JIaH-
HoM acrrekre I1I1IT FO-1, tme y emm
XOPOILO  BBIPayKECHBI
B I spyce (cpennmii Bo3pacT enu
220 7er) CyxXMX M YCBIXaroIIUX
nepeBbeB 29,6 %, B TO BpeMsl Kak

IBa spyca.

Bo II spyce (cpemumii Bo3pact
70 neT) Bce AepeBbs ToNbKO 1-3 Ka-
TErOpUi KU3HEHHOTO COCTOSHUSL.

Hebnazonpusmuvle  kaumamu-
yeckue ycaosus. HaOmoneHusMu
YCTAHOBJICHO, YTO HEOJIarompHsT-
HbIe KIMMAaTHUYCCKUE YCIIOBHS Be-
TETAI[MOHHOTO CEe30Ha TMPOILIOTO
roga CHoCOOCTBYIOT YBEIHMUYESHHUIO
oTnajaa B ApeBocTosiX. Tak, mocie
xonoxHoro yera 1989 . Ha cneny-
FOLIMIA ToJT ObUT 3a(DUKCUPOBAH MaK-
CUMaJIbHBIF OTHAJ JIMCTBEHHHUIIBI
3a Bce rofibl HAOIIOIeHHId Ha JIecs-
tn [T u YII u3 13 (tme nposo-
JIAIIOCH TIOBTOPHOE OOCIIEIOBaHUEC
B 1990 r.). Ha msyx IIIII ornan
OKasaJicsi paBeH oTnaay 3a 1989 .
u mumb Ha [T FO-22 okasancs
3HAYUTEIHPHO MEHBIIIE, 9eM B IIpe-
neinyuiem rogy. Ha 4 u3 9 nostop-
HO obOcnenosanubix I ¢ yua-
CTHEM €M B COCTaBe OTMECYCH
MaKCUMAJIbHBIN 0TI 32 BCE TOJIbI
Habmonenuii (Ha Tpex [T otnan
He OBLT 3aUKCHPOBAH 3a BECH TIe-
puoa Habmronenwmii). Makcumans-
HBIM 32 BECh IEepPUOJ] HAOIFOCHHI
ob11 ornan 6epessl Ha [ITIT FO-1
u 10-22, rne ¢dukcupoanock ee
COCTOSIHHE.

JlokazaTenbCTBOM  BO3IACHCTBHS
HEeOIaronpUsITHBIX KIIMMAaTHYECKUX
YCIIOBHI CE30Ha HAa COCTOSIHUE
JICCHBIX HACAXKJCHUH B YCIOBHUSIX
A3POTEXHOICHHOTO  3arpsi3HCHUS
CITY’)KUT YXYALICHUE COCTOSTHHS CO-
CHOBBIX JJPEBOCTOEB (HAOIIONAI0Ch
MOBBIIIIEHHE JEXPOMAIlid  XBOH
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cocHsl 110 3040 %) na I1III1 B pe-
ruoHe Cpennero Ypama B 1993 r.
nocine  OOMIIBHOTO — CHeromaja
B KoHe Mas (MeHIIMKOB U Jp.,
1997). DT1OT (haKT MOATBEPIKITAIOT
JAHHBIC [0 AWHAMHUKE COCTOSHUS
npesocroeB Ha [l B Pedrun-
cko-AchOecToBcKOM paiioHe. Yepes

nBa roga curyauus Ha [T onsite
CTa0WIM3MpOBaJIaCh, M JIUHAMHKA
’KU3HEHHOTO COCTOSIHUSL APEBOCTO-
€B BEPHYJIACh K MPEKHEMY YPOBHIO.

Takum 00pa3om, MPHUBEICHHBIC
JIAaHHBIC CBUACTEILCTBYIOT O 3Ha-
YUTEITFHOM  yXYIIIEHUH COCTO-
SHHUS JIECOB IIOJ BO3JICHCTBUEM

bubnuoepagpuueckuii cnucox

a’POTEXHOTEHHOTO  3arpsi3HEHHS
B HEONarompusaTHbIC MO KIUMa-
THYECKUM YCJIOBUSIM TEPUOJBI.
YCTOWYUBOCTH JIECOB K BEIOpOCaM
B OTO BpeMsi CHIKaercs. B Takue
MEepHOIbl, KaK MpPaBHJIO, IPOSB-
nsiercst 3((eKT Tak Ha3bIBAEMOTO
«HAKOIUICHHOTO BO3JEHCTBUS.
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GREENING OF LOWER SURFACES OF URBAN CONSTRUCTIONS
(O3ENEHEHUE HWXHUX MOBEPXHOCTEW FOPOACKUX COOPYXEHUN)

Cities are three-dimensional systems. Nowadays, we use mainly illuminated by the sun vertical surfaces for

landscaping. Large effective area for landscaping is not applied. Inverted landscaping can change that situation.
Appropriateness of inverted technique is well supported by calculations of potential areas of landscaping on not
vertical or shaded sites.

Topooda snsromes mpexmeprblmu cucmemamu. B nacmosujee epems 0Jisi 03eeHeHUs UCROAb3YIOMCS NpeuU-
MYWeCmMBEeHHO 0cgeujaemvle COIHYeM 0PUOHMAlbHbLE nogepxHocmu. Bonvuiue niowadu, npueoousie 0 03e-
JIeHEeHUsl, He UCTIONb3YIOMCs. Dmo nosepxHocmiu, oopawennvle 6nu3, K 3emue. llepeseprymoe (uneepmupogan-
HOe) 03elleHene CNoCoOHO usMeHums cumyayuio. Llenecoobpasnocmes npumenenus 3mo2o Memooda 03eleHens

noomeepacoaemcs paciemams O0CMynHou niouaou.

Introduction
Urban construction of any type
provide a lot of utility area for
many purposes. The area of the
cities is limited. If there is a need

to add an element, it can be done
in different ways. It is possible to
cut down other objects or to re-
move some of them. Therefore, if
we reduce, for example, the area of

lawns for carriageway expansion,
efficiency of transport system will
increase, but the ecological condi-
tion on the transformed site can be
worsen considerably. Other option
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is using new levels, up or down.
Skyscrapers, multi-level parking,
tunnels, bridges have large area,
which is inconvenient for using on
floors lower surfaces.

Inverted plants’ benefits

There is an opportunity to use
multi-level objects for provid-
ing the city with gardening. Thus,
plants can be placed on a reverse
side of occupied sites, which is un-
der them. Use of this reception is
limited, but the advantage of it can
be considerable.

It is known, that the plant reach-
es in the direction of light source.
Thus, roots develop in an opposite
direction. Plants have to be close
to surface edge of multilevel con-
struction to receive a diffused light.

Some advantages of this land-
scaping method are:

* Good appearance of plant
band along the floor or wall edge;

* An opportunity to place a lot
of plants on sites where is no free

space for standard landscaping ap-
proach;

* Inverted plants and vertical
gardens are quite simple way of
environment ecological improve-
ment;

* Plant protection from human
impact by reducing physical con-
tact with plants and tree trunk sites

Complexity of the application
of technology

Inverted plants, as usual ones,
require water and nutrients. There
is a risk of drying or lack of nutri-
ents while planting technology is
not tested in different conditions.
Anyway, it takes load calculations
for provide construction safety.

Other requirement refers to light
intensity. Shade-enduring plants
well develop at illumination 500-
800 lux. It is possible to observe
such indicators at distance about
2 meters from an aperture. Using
of illumination allow to use all
suitable area (fig. 1).

Fig. 1. Useful area of multi-level parking.

Unfortunately, lighting is not a
single problem of inverted land-
scaping. It takes water to plants
growing. It is not difficult to cre-
ate a special irrigation system for
plants from the technical point of
view. That is so expensive. Rain-
water in cities may contain too
many pollutants when it washes
dust from buildings and pave-
ments. Theoretically, there are at
least two possible ways of water
providing: using tap water or cre-
ating watersheds that do not collect
water from pavements.

Calculations

In a pair of round-drives of a
five-floor parking with an open top
floor can be located about 1810
square meters of green plantings
in case the external radius of round
drives will be equal 25 meters
(Irmscher, 2013).

Available area can increased,
without resorting to artificial light-
ing if to use light coverings and
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reflecting light. The reflection coef-
ficient of asphalt is about 0.07, and
light-gray concrete is 0.6 (Karlen,
2007). The useful area thus will
increase. Use of illumination will
allow using all area of a parking.
Total area will depend on the sizes
of the main unit of a construction.
So, when using ceilings on four
floors and drives on three flours,
the parking on 700 places will
contain nearly 9500 square meters
of plants. Such quantity can suffice
for gardening of a small street or
a square.

Conclusions
The technology of considered
gardening type creation is similar
to cultivation on vertical surfaces.
Distinctions are only in system of
support of plants. Patrick Blank

created a set of vertical composi-
tions (fig. 2) with polyamide felt,
which has a number of merits
(Blanc, 2008).

Proceeding from the aforesaid,
it is possible to draw the following
conclusions:

* large area is available to the in-
verted plants;

* multilevel constructions are
capable to contain more greening,
than streets at the same area in
a horizontal projection;

o there are the available tech-
nologies which are necessary for
creation of inverted systems of
gardening.

As practice shows, interior and
garden plants, grow well in the
turned condition. Therefore, fur-
ther work on this subject should
be direct on selection of the plants

Fig. 2. Vertical garden by Patrick Blunc.
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suitable for street gardening in dif-
ferent climatic and ecological con-
ditions.

There are many unoccupied and
appropriate constructions for green-
ing in cities. Inverted systems have
a great potential. That technology
can be also used in horticulture be-
cause of considerable space saving.
Other advantage is no need to use
light reflectors, which loose part of
energy that can be noticeably for
large growing volume.

It is necessary to develop a sup-
port system for large plants and to
conduct experiments before wide
application of the technique.

Using walls and floors for grow-
ing is the great way to improve the
environment  (Korson-Knowels,
2012), and it is logically to expand
to new spaces.

4. T. Korson-Knowels. The vertical gardening guidebook: How to create beautiful vertical gardens, container
gardens and aeroponic vertical tower gardens at home. 2012.
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THE COMPOSITION AND PROPERTIES OF THE OB FLOODPLAIN
(COCTAB 1 CBOWICTA MOYB NOWMbI P. OBb)

Particle-size distribution and mineralogical composition of soils were studied for each mineral soil horizon
of each soil pit (the total number of samples is 13).
The mineralogical composition of soils near Nizhnevartovsk is represented mostly by primary minerals of the

silica group including quartz, chalcedony, opal. Their content is 80-90%. Secondary clay mineral content is
insignificant (1-5 %). Soils formed on smooth relief minerally differ from those of floodplains.
Soils near Nizhnevartovsk compare favourably with background characteristics of zonal podzol soils, includ-

ing pHyc reactions, hydrolytic soil acidity, total exchangeable cations, soil saturation, phosphorus and potas-

sium content. This is due to the alleviation processes, such as silt particle accumulation in parent rock.

Agrochemically, gley podzol soils are between representative podzol soils and soddy gley soils, where soddy
gley soils have the highest trophic factor.
H3yuenue epanyromempuueckozo u MUHepalosUdecko20 COCMABd HOY8 HPOU3BOOUNOCH Ol KAHCOO20

MUHEPAIbHO20 NOYBECHHO20 20PU3OHNA KAACO020 NOUBEHHO20 wypdha (0obuee konruwecmso obpasyos 13).

MuHepaﬂoeuquKuﬁ cocmae node Huomteeapmoecmeo paﬁoria npeacmaeﬂeH 6 OCHOBHOM NEPBUYHBIMU MU~

HEpanamu epynnol KPEMHE3eMos, 8 MOM Hucie Keapyem, xauyedonom, onarom. Onu cocmasisiiom 0o 80—90 %.
Bmopuunvle enunucmule munepanvl npedcmasienvl nesnauumenvro (1-5%). Iloueswl, cghopmuposannvle na
POBHBIX NOBEPXHOCHISIX, 8 MUHEPATLHOM OMHOUEHUU OMAUYAIOMCS OM NOUMEHHbIX NOYS.

Tokazamenu nousvl Hudicnesapmogckoeo pailona omauyaromest om QoHoswvIx nokazameneii 0Jisk 30HATbHbIX
NOO30IUCIBIX NOYE, 8 MoM uucie peakyusmu pHye, euoporumuyeckol KUCIOMHOCMbIO, CYMMOU OOMEHHbIX
KAMUOHO8, CMENenbl0 HACLIUWEHHOCTU NOY8 U 00eCneueHHOCmbI0 ochopom U Kaauem & JyYulylo CIOpOHY.
Hannwtii ghakm o00ycro61en arniosuaIbHbIMU NPOYECCAMU, 8 MOM YUCLe HAKONLEHUeM UTUCMbIX YACTUY 8 Md-

MEePUHCKUX NOPOOAX.

B yeiom 271eeB80-N0030UCHIblE NOUBLL O CEOUM aAcpoOXUMUHECKUM NOKA3AmMeAM 3AHUMAIONT NPOMEINICYIMO4HOe

noJiosicerue Me.?fC()y MUNUYHBIMU NOO30IUCTIBIMU U .ZHQBGO—()@pHO(?blMu. Haubonee 6blCOK0mpO(j)HblMu u3z HUx

AGJIAIOMCA aﬂeeeo—depHoeble.

Particle-size distribution and
mineralogical composition of soils
were studied for each mineral soil
horizon of each soil pit (the total
number of samples is 13).

The Rutkovsky's method was
used to analyze particle-size distri-
bution of the soil samples from key
sites. The method is based on the
swelling capacity of clay particles
of soils and grounds when put in
water. The clay particle content of
the analyzed samples can be calcu-
lated using the following empirical
formula:

x=22.7K, (1)

where x is clay particle content;

K is increased soil volume per
1 cm® compared to the original soil
volume.

After the volume has been cal-
culated the bottom sediment is
put into a porcelain dish and dried
using an asbestos-covered elec-
tric heater. Then the 0.5-0.05 mm
fraction material is examined
using a binocular microscope
(or magnifier). Then the fraction
material of less than 0.05 mm is

examined and the mineralogical
composition of these fractions
is determined.

Clay fraction content (particle
size is less than 0.005 mm) is cal-
culated using the following for-
mula:

K=V = Vo)V, )

where K, is increased volume
per 1 cm?;

V, is the original volume of the
analyzed material;

V, is the swell volume after
24 hours.
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The content of the  silt frac-
tion (0.05-0.005 mm) is deter-
mined by subtracting the amount
of clay and sand particles from
100 percent [1].

Key site 1 is located on the ter-
race above the flood-plain near
Dolgoye Lake, Sibirskiye Uvaly
Nature Park. Tab. 1 shows the re-
sults of particle-size distribution
analysis.

The main soil skeleton-forming
particles are those between 0.5
and 0.05 mm in size. They can be
identified as fine sand. Since the
amount of very fine particles less
than 0.05 mm in size is low, except
for the B, horizon, one can assume
that the soil is formed by primary
minerals: 54% quartz, 18% chal-
cedony, 14% opal, 9% iron-tita-
nium oxide.

Secondary minerals — 5% ka-
olinite — are formed in the up-
per illuvial horizon (B,), which is
proved by the presence of fine clay
particles.

Key site 2 is located on the left
bank of the Ob river, near Bylino
settlement. Its particle-size distri-
bution is show in Tab. 2.

The particle-size of this soil is
mostly 0.5-0.05 mm. There are
almost no silt particles less than
0.005 mm in size in the soil, which
means that secondary minerals
form in very small quantity (1 %).
It proves that in terms of miner-
alogical composition the soil con-
tains mostly primary minerals:
50% translucent silica, 30% milk
quartz, 10% opal, 5% chalcedony,
4% mica. Secondary mineral —
kaolinite (1%) — was found only
in humus and illuvial horizons,
which can be explained by the fact
that floodplain surface is formed
by the river. During high flood the

river deposits sand and the amount
of secondary minerals formed
between floodings is insignificant.
Key site 3 is located on the
left bank of the Ob river opposite
Nizhnevartovsk. The crest-broken
character of the floodplain contrib-
utes to the podzol-forming process.
Tab. 3 shows particle-size distribu-
tion of the soil from the site.
In terms of particle-size the
floodplain gley-podzol sandy loam

soil on alluvial sand contains most-
ly fine sand. Its mineralogical com-
position is represented by 62%
translucent silica, 12% opal, 10%
kaolinite, 9% iron-titanium oxide,
and 7% chalcedony.

Thus the mineralogical compo-
sition of soils near Nizhnevartovsk
is represented mostly by primary
minerals of the silica group includ-
ing quartz, chalcedony, opal. Their
content is 80-90 %. Secondary clay

Table 1
Particle-size distribution of representative podzolic soil
on lacustrine-alluvial sand
Horison Depth, em Fraction distribution, %
>0.5 0.5-0.05 0.05-0.005 <0.005

A, 10-32 - 85.0 13.2 1.8

B, 32-61 - 50.1 45.6 4.5

B, 61-85 - 70.1 18.7 11.4

BC 85-105 - 80.0 15.5 4.5

C 105 - 70.0 30.0 1.8
Table 2

Particle-size distribution of alluvial soddy gley light loamy soil
on alluvial sand

Fraction distribution, %
Horizon Depth, cm
>0.5 0.5-0.05 0.05-0.005 <0.005

A, 10-32 - 75.4 44.6 -
B, 32-74 - 80.0 20.0 -
74-91 - 60.4 39.6 -

C 91 - 90.1 9.9 -

Table 3

Particle-size distribution of floodplain gley-podzol sandy loam soil
on alluvial sand

Fraction distribution, mm
Horizon | Deapth, cm
>0.5 0.5-0.05 0.05-0.005 <0.005
A, 10-55 - 70.1 26.3 3.6
B, 55-80 - 40.2 55.5 43
BC 80-117 - 79.8 20.2 -
C 117-150 - 90.3 9.7 -




72 Jleca Poccuu u xo35s1icmeo 8 HuUXx

Ne 3 (50), 2014 r. ,

mineral content is insignificant
(1-5 %). Soils formed on smooth
relief minerally differ from those
of floodplains.

Kaoline accumulation [2] indi-
cates that the soils analyzed are
poor. And their particle-size distri-
bution points to their good aeration,
water infiltration and drainage,
that create favourable growing

conditions for average producti-
vity pine forest.

Table 4
agrochemical characteristics of
soils. Soils near Nizhnevartovsk
compare favourably with back-
ground characteristics of zonal
podzol soils, including pHgc, re-
actions, hydrolytic soil acidity,
total exchangeable cations, soil

shows comparative

saturation, phosphorus and potas-
sium content. This is due to the
alleviation processes, such as silt
particle accumulation in parent
rock.

Agrochemically, gley podzol
soils are between representative
podzol soils and soddy gley soils,
where soddy gley soils have the
highest trophic factor.

Table 4
Agrochemical properties of soils
Horizon Hsdroyic soil | IGEENCIES | Soilbase |
index Depth, cm PHka mac_:ldlt'y1 S%I),_l (S), sa(t\l}rat;on (OPSpo Sfus (E Igf(s)l;l’m
&l g mg -100 g-' )% mg -100 g-' | mg -100 g-!
Representative podzolic alluvial sandy loamy soil, modal podzol (cross section 1)
A, 10-32 4.2 2.04 2.9 58.7 2.75 52
B, 32-61 4.4 2.27 3.8 62.6 3.25 59
B, 61-85 4.8 2.11 2.17 50.7 2.75 4.8
BC 85-105 5.2 1.97 5.0 71.7 2.0 2.9
Soddy gley alluvial light loamy soil, medium-deep (cross section 2)
Ag 10-32 4.4 3.18 6.82 68.2 5.75 10.8
Bg 32-74 4.8 2.87 6.08 72.7 6.85 7.7
G 74-91 4.4 2.12 6.05 74.1 5.75 7.7
Gley podzol alluvial sandy loamy soil, deep (cross section 3)
AA, 5-10 4.0 7.04 4.2 514 6.25 8.8
A, 10-55 3.9 35 4.5 56.2 6.25 44
Bg 55-80 3.4 43 4.8 52.7 5.5 9.2
BC 80-117 5.0 1.88 7.0 58.2 3.75 44
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K NPOBNEME CO30AHUA 3THONPUPOOHOIO NMAPKA «CABAPCKWI YBAI»
(THE PROBLEM OF MAKING ETHNO NATURAL PARK “SABARSKY UVAL”)

Jlannas cmamovs noceswena npobnreme pazgumusi, CMAHOGIEHUs, NPOSPeccd U COXPAHEHUsT IMHUYECKUX
KVIbMYP U UX RPUPOOHOU CPedbl, BO3MOICHOCTU CO30AHUSL NPUPOOHO20 NAPKA.

This article is devoted to the problem for the development, establishment, progress and survival of ethnic
cultures and their natural environment, the possibility of creating a natural park.

Ceromusi, Kak HHUKOIZA, Ipea-
CTaBIISIETCSl AKTyaJbHBIM BEPHYTh-
Csl K Pa3roBOpy O CO3/IaHUM Ha
MecTe OBIBIIETO JaHAIma(THOTO
namatHrka npupoasl OOIIT 06-
JacTHOTO 3HaveHus. Tem Oonee,
YTO UCTOPHSI ATOTO YHHKAIBHOTO
00BbeKTa U HelaBHUE COOBITUS CTa-
BAIT NIepeJl HAMU KJIaCCUYECKUH BO-
MPOC: «OBITH WU HE OBITHY?

Eme ¢ 1990 mo 2000 rr. xoMm-
IIeKkcHou oskcneguumenn [[DI1J1
PAH coBmecTtHO ¢ Owuonoruue-
ckuM ¢axynsretoMm MI'Y mposo-
JIITUCh UCCIIEIOBAHHSI B JICCHBIX
MaccuBax APTHHCKOTO JiecXo3a U
HwmxHecepruHcKoro JIecrpoMxo3a.
VHHUKaTbHAs COXPAHHOCTh 3THUX
necos, Oorarast ¢uopa u ¢ayHa,
BKJIFOYAIOIIAs. BHBI, 3aHECCHHBIC
B KpacHyto knury Poccuiickoit @e-
nepanuu 1 CBepIyTOBCKOM 00J1acTH,
TIPYBENHN K 3aKITFOYEHHUIO O HEOOXO-
JTUMOCTH CO3JIaHHs Ha TAHHOW Tep-
puropuu OOIIT (B 1993 . GbuTO
COCTaBJICHO KpaTKoe 00OCHOBaHHE
BeiOOpa Tepputopun OOIIT u ee
30HMpoBaHus). Bce atm wmecneno-
BaHMS HE TOJILKO HE TIOTEPSUTH CBOU
CMBICJI, HO U CTaJH elle Ooiee ak-
TyaJbHBIMHU.

[Tonasnsromee OO0JIBIINH-
CTBO JIECOB 3a BCIO MHOTOBEKO-
BYIO HMCTOPHIO HMX DKCIUTyaTalliH
MOJIBEPTAIOCh  CTOJh TITYyOOKHM

TpaHcQOpMaInsAM, YTO HE MOXKET
CYIIECTBOBaTh B €CTECTBEHHOM
paBHOBECHH W HE TIO3BOJISET II0-
JYyYUTh OOBCKTUBHBIC JAHHBIC
O CTPYKTYp€ ¥ IPUHIUIAX JIOCTH-
JKCHHSI JMHAMUYHOTO PaBHOBECHS
B HEHAPYIICHHBIX Jiecax. TOJIBKO
Ha OCHOBE BCECTOPOHHETO H3ydye-
HUS JIecOB, aHANOTH4YHBIX Cabap-
CKOMY MacCHBY, BO3MOXHa pa3pa-
0OTKa JIEHCTBEHHBIX MPUHIIUIIOB
COXpaHCHUS Ooropa3HooOpas3us
€CTECTBEHHBIX JIECOB, BEICHUS Pa-
[IMOHAIIFHOTO JIECHOTO XO3SiCTBa
U BOCCTAHOBIJICHUS HAPYIICHHBIX
nmecHbIX 9kocucteM. llocnennee
MOJIOKEHUE TTOATBEPIKIACTCS BCE-
MU MPEABIYIIAMA UCCIICIOBAHMS-
MU B JIPYTHX MacCHUBax MOI0OHOM
COXpPaHHOCTH.

OpHaKo MCCIeIOBaHUEe S TUHIY-
HBIX MAacCHBOB HE JIaeT MPEJCTaB-
JIeHUs1 000 BCEX BO3MOXKHBIX BapH-
aHTax pPa3HOOOPa3Msl CTPYKTYPHI
JIECOB W TIONJEPKAHHUS WX ecCTe-
CTBEHHOTO PaBHOBECHS, IOATOMY
WCKIIOYEHUE U3 DKCIUTyaTalliu
MaCCHBOB, COXPaHHOCTBIO MO/100-
HbIx CabapcKoMy MacCHBY, KpaiiHe
BaYKHO.

Cam y9acTok, HECOMHEHHO, OT-
BEYAET KPUTEPHUSAM TEPPUTOPHH,
3aciayxuatonieit cozganus OOIIT
oOnactHOro 3HaueHus1. OHAKO Cy-
LIECTBYIOIIAs] HA JJAHHBIA MOMEHT

OXpaHa JIECHOTO MacCHBa HEJIOCTA-
TOYHA HU TIO TUIOIIAJA OXBAaTHIBa-
€MOI TEPPUTOPUH, HU TIO CTATYCY.
Ha a1y cutyanuio HakiaabIBacTCs
WHTCHCUBHAsI JKCIUTyaTaIusi Jiec-
HEBIX pecypcoB Cpemnero Ypana u
BBICOKasg BOCTPEOOBAaHHOCTBH JIpe-
BECHHBI U PYTUX TPOJYKTOB JIeca,
IIO3TOMY TIPEJCTABIISETCS BEChMa
COMHUTEIILHBIM BO3MOXXHOCTH CO-
XpaHEHUs JIECOB 0€3 BKIIFOYCHHS
nx B 300y OOIIT.

CoOpannple maHHBIE 00 WCTO-
pUH, COCTOSIHHHM, II€PCIIEKTHBAX
Pa3BHUTHS U BOBMOKHOCTH BOCCTa-
HOBJICHUSI TIOAABIISIOIIETO OOJh-
IHIMHCTBA IMHUPOKOJIMCTBECHHBIX
JECOB Ha JAHHOM TeppUTOPHUU
BeChbMa CYIIECTBEHHHI. M3BecTHO,
YTO aHTPOIOTeHHas TpaHc(hopMma-
U [IUPOKOIMCTBEHHBIX JIECOB
n BooOIIEe BCEHl pacTUTEIHHOCTH
3TOM 30HBI 3HAUUTEIHLHO BBIIIIC,
9eM MOXKHO OBUIO IPEAIoIararh.
CeromHs crTIOCOOHOCTH K CaMOBOC-
CTaHOBJICHHIO JIECOB B TIEPBO3/IaH-
HOM BHJIE TTOYTH Ha BCEU TEPPUTO-
puu Ypana ucuepnana. Ha Ypane
COXpaHWIOCh He Ooiee 2 % JecoB,
HE NMPONJICHHBIX pyOKaMu, MpUIeM
OoJbIIas 9acTh 3TUX JIECOB COCPE-
JIOTOYEHAa B HEYJOOBSIX, BBICOKO-
TOPBSIX y BEpXHEW T'paHUIIBI Jieca.

IlpennaraeMplii K  CO3JaHHUIO
OOIIT y9acToK enoBO-IUXTOBBIX
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Y CMEIIIaHHBIX JIECOB He OBLI 3aTPo-
HYT aKTUBHOM XO35IICTBEHHOM Jies-
TeNbHOCTHIO Kak B X VIII-XIX BB.,
TaKk M B MOCJEIYyIOIUe ToAbl. OTH
nmeca ObuUIM BIIEpBBIE TOAPOO-
HO omucaHbl skcriegunuamMu AH
CCCP non pykoBOJACTBOM akaje-
muka C.C. lIBapua u mpodecco-
pa Bb.II. KonecuukoBa B 1950-x
rojax, KOIa Ha4ajuCh pPabOTHI
10 3alI0BEIAHUIO JTAHHOM Teppu-
TOPHUH, YTO TIPUBEJIO K CO3TAHUIO
namsTHUKA puposl «Cadapekuii
3aMOBEIHBIM YYAaCTOK TEMHOXBOM-
HO-LIMPOKOJINCTBEHHBIX  JIECOBY.
Tepputopus pacronoxeHa B Ap-
THHCKOM ¥ HmxHecepruackoM
paiioHax CBepmIOBCKOW 00JacTH.
[Inowanes Teppuropuid, npeajara-
€MBIX JJIs1 BKJIIOUEHUS B 30HY IIO-
Kost, — 87,5 kM2,

Iliomane TEppUTOpUl, NOpe.-
JIaraeMbIX /711 BKJIIOUYEHHS B 30HY
OTPaHWYCHHOTO TYpH3Ma, COCTaB-
nser 104,5 km? mo ApTHHCKOMY
paiiony u 16,5 xm? no Hmwxaecep-
THHCKOMY paiioHy. 3oHa cB0OOOA-
Horo Typusma — 4 km* (peka Yoa,
BJIOJIb PyClla PEKH, BIOIb AOPOTH
[Ipucrans — Komaposo).

Cxema mnpeanonaraéMoil 4acTu
OOIIT «Cabapckuit» c packpac-
KO 30H 110 KaTeropusiM IpHBecHa
Ha PUCYHKE.

Bhennue rpaHuuib:

CeBepHasi: OT ceBepo-3aIaaHo-
ro KBaprajbHOro crojiba xB. 14
Ha BOCTOK IIO CEBEPHBIM KBap-
TalbHBIM MpOCeKaM KB. 14, 15, 16,
17, 18, 19, 20, 21 no ceBepo-BoOC-
TOYHOTO KBapTalbHOTO cTojba 21
APTHHCKOTO JIECHHYECTBA, Jajee
Ha BOCTOK K CEBEPO-BOCTOYHOMY
ctondy 48 Ydumckoro necHuve-
cTBa HimkHecepruHcKkoro MyHHIIH-
MaJIBHOTO paioHa.

Bocrounast: oT ceBepo-BOCTOU-
HOTO KBapTaJIBHOTO CTOI0a KB. 48
Ydumckoro necandyectBa Hux-

HECEPTrUHCKOTO MYHHUITUIAIEHOTO
paiioHa M0 BOCTOYHBIM KBapTallb-
HBIM pocekam 48, 50, 61, 70, 75,
82, 88,94, 101 Ydpumckoro jecHu-
gecTBa HIMKHECEPTHHCKOTO MyHH-
LUINAIBHOTO pailoHa JI0 I0ro-BOC-
TOYHOTO KBapTaJbHOTO
kB. 119 Ydumckoro necHuuecrna
HuxHECepruHCKOT0 MyHHIIUIIA b=

croii0a

HOTI'O paiioHa.
IOxnas:
KBapTajgpHOTO CcTON0a KB. 119 Ha
3amaj; W Iro-3amnaji mo TpaHuIaM
kB. 119 Ydumckoro necHuvecrra
HwuxHECepruHCKOT0 MyHHIIUIIATb-
Horo paiiona u 1-8 Ilotammn-

OT HTI'0-BOCTOYHOI'O

CKOTO JIECHUYECTBA APTHUHCKOTO
necxo3a, 148-149 Aptunckoro
JIeCHUYeCcTBa APTHHCKOTO JIECX03a
JI0 OT0-3alaJHOr0 KBAPTAJIBHOTO
ctonba kB. 148 ApTHHCKOTO Jiec-
HUYeCTBa APTHHCKOTO JIECX03a.
3anagHas:
KBapTagbHOTO CTONOA KB. 148 Ha
ceBep 1o npocekam KB. 148, 138,
124,108, 92, 69, 53, 39, 26, 14 no
CEBEPO-3aMaJHOT0  KBapTAJIbHOIO

OT Iro-3amnaaHoro

cTonba 14 ApPTHHCKOIO JIeCHUYE-
CTBA.

Bcero 212,5 km?.

Teppuropus pacronokeHa B 3a-
nagHeIX  npenaropbsx — Cpemnero
VYpana, B cpeHeM TedeHUH . Y Qbl,
1o obonm ee 6eperam. Croma BXOISIT
TIOJTHOCTBIO T YacTHYHO Oaccei-
HBl HECKONBKMX MEJKHX IPUTO-
KoB p. Y1 1-T0 U 2-r0 Topsiaka
(pexu Cepebposka, M.IOrym, Jla-
Teim, M.Kypramka, Eman3zenra)
U BOJOpa3ieiIbHBIE TEPPUTOPHH.
[IpenenbHbIC aOCOMIOTHBIC BHICOTHI
nocturarot 485 M. Penped MecTHO-
CTH — BBICOKHE YBAJIWCTHIE paBHH-
HBI, CHJIBHO M3PE3aHHbIC JOTUHAMH
pex u oBparamu. CylleCTBEHHYIO
POJIb 37IECh TaK)Ke UIPAIOT KapCTo-
BbIC siBNIcHMS. [IpeoOnanarot Oypeie
JIECHBIE TTOYBBI JIETKOTO M CPEIHETO
MEXaHMYECKOTO COCTaBa, OTJIHYa-

IOIMeCsS BBICOKAM COJepKaHHUEM
rymyca U 3JIEMEHTOB MHHEpaJIbHO-
ro mnuTaHusd, Mmpu4eM A0CTAaTOYHO
BEJIMKO Pa3HOOOpa3ue MOYBEHHBIX
Pa3HOCTEH IO COCTAaBY MHHEPAJIb-
HBIX DIIEMEHTOB.

Tepputopust TOKpBITA JIECOM
U BKJIIOYACT HECKOJBKO CEHOKOC-
HBIX NOJsiH. B nepBoM sipyce neca
peolsiaiatoT eNlb W MHUXTa, y4a-
ctByer jauna. Bo BropoMm spyce
MIPUCYTCTBYIOT JIWIIA, FJIbM, 4epe-
Myxa, psOWHA, HE3HAYUTEIHHYIO
POJIb UTPAET KJIEH OCTPOJIMCTHBIM.
B cocraBe TpaBsHO-KyCTapHHYKO-
BOI0 spyca MIPUCYTCTBYIOT BHIbI
TPYIII:
Tae)XKHOE MEJIKOTpaBbe, AyOpaBHOE
HIUPOKOTPABbE U APEMEPOUIBL, BbI-
COKOTpaBbe. 3HAUUTENIBHYIO POJb
UTpaeT TMpPHUMECh EBPOMNEHCKUX
(dutopucTHUeCKUX 3eMeHTOB. EcTh

Ppa3HbIX SKOJOTHYCCKUX

TaKKe YYaCTKH CEepOOJbITaHUKOB
B TNIOMIMaxX PeK, BTOPUYHBIX MEIKO-
JIMCTBEHHBIX (OCHHOBBIX M Oepe30-
BBIX) JIECOB Ha MECTax BBIPYOOK H
CEHOKOCOB, a TaKkKe HapyIICHHbIC
YYaCTKH TEPBUYHBIX XBOWHO-IIIH-
POKOJIUCTBEHHBIX JIECOB, HAaXOJIsI-
IIAECS Ha PA3HBIX CTA/IUSX MPOLIEC-
COB BOCCTaHOBJICHHs. PazHooOpa-
3M€ BAPHAHTOB KOJIMYECTBEHHOTO
y4acTusl pa3HbIX JPEBECHBIX BUIOB
W pasHbIX OSKOJIOTHYECCKUX TPYIII
BUJIOB TPAaBSIHOTO sIpyca JOCTaTOU-
HO BEJIHKO.

3nech pasHooOpa-
3M€ BUAOB MIICKONHUTAIOMINX H
ntal. M3 penkux BUAOB KUBOT-

HNMECTCA

HBEIX O0OMTaeT cOKojl Oaynaban, u3
HAaCEKOMBIX — 0abouka ATIOJIJIOH,
W3 THIWYHBIX — MEABEIb, KaOaH,
000p, J10Ch, ACTPEO-TETEPEBIATHHUK,
TETEPEB, JKEJIHA, MaJIblil MECTPBIN
nsaren u ap. U3 peakux BUAOB pac-
TEHUWA IPOU3PACTAOT KOPOCTAB-
HUK TaTapcKui, OarmMauyku KpyTi-
HOILIBETKOBBIA U KpamyaTblid, TUOH
MapbHH KOpEeHb, JWINS CapaHKa,
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MOJIECHUK €BPONEUCKUH, Juiiaii-
HUK J100apus JIeTouHasl.

IenHoCcTh 00BEKTA

OTOT yYacTOK XBOHHO-IIHPO-
KOJIMCTBEHHBIX JIECOB, JOBOJIBHO
c1abo 3aTPOHYTHIA XO3SHUCTBEH-
HOM JIeSTETbHOCTBIO B 3HAUYNTEIb-
HOM 00beMe, TIPEeCTaBIseT cOOO0M
YHUKAJIbHBIM ATalOH KIUMAaKCO-
BBIX XBOWHO-IINPOKOJIMCTBEHHBIX
necoB 3amagHoro [Ipemypanbs.
B maccuBe mpeoOiiagaror abcooT-
HO Pa3HOBO3PACTHBIC HACAXKICHUS,
XapaKTePHU3YIOLIHECs] TOIHOYICH-
HOCTBIO  BO3PACTHBIX  CIIEKTPOB
BCEX BHJIOB JICPEBbEB M KYCTAPHU-
KOB, UTO TNPEICTaBISIET COOOH WC-
KIIFOYMTENIbHOE sIBIeHHE 17151 EBpo-
neiickoit Poccun n Ypana. Bricoka
CTENEHb MO3aUYHOCTH JIPEBECHOTO
Apyca,
MH €CTECTBEHHBIMHU (DAKTOpaMU
(penbed, cBeTOBasS MO3aWKa, BIIH-
ssHue (puTomaroreHoB). Bricoka u
MO3aUYHOCTb TPaBSHOTO MOKPO-

CO3/1aBa€MOW  pa3IUYHbI-

Ba CO CBOCOOPA3HBIM COYCTAHUEM
BUJIOB PAa3IMYHBIX DKOJOTHUECKIX
rpymm. Habmromaetcst ecTecTBeH-
Hasi JWHAMHKA DJIEMEHTOB CO00-
IIECTB, OTCYTCTBYIOT BO3JyIIHAS
9pO3Us U MIPU3HAKU aHTPOTIOTCHHO-
T'O CMBIBA MTOYB.

Hauarsie nccnenoBaHms, Kacaro-
IIFecs COCTaBa, CTPYKTYPHI U INHA-
MHUKH 3TAIOHHBIX XBOWHO-TITUPOKO-
JIUCTBEHHBIX JIECOB, UCKITFOYHUTEIIb-
HO NEpCHEeKTUBHBL. HakorieHHbI
K HACTOSIIIIEMY MOMEHTY (haKTHue-
CKH MaTephal BKIIIOYACT TaHHBIC
[0 COCTaBYy M CTPYKType Tpeoodia-
JAFOIIUX PACTHTENIBHBIX TPYIITH-
POBOK, XapaKTepy COITyTCTBYIOIIUX
MOYB, YyYacCTUIO (DUTOMATOICHOB
B ()OPMHUPOBAHUU CTPYKTYPHI Jpe-
BocToeB. Ha mocTosHHBIX Mpo0-
HBIX TUTOIIAJAX OTH MCCICIOBAHUS
MPOBENIEHBl B EIMHOM KOMIIJICK-
ce, 0 BCEM AITHUM HAaIpaBICHUIM

HAJYaThl HCCICJOBAHUS BO BCEM
MacCHUBE C LIENbI0 W3y4YEHUsI ecTe-
CTBEHHOTO Pa3HOOOpa3usi CTPYKTY-
PBI COOOIIECTB U UX €CTECTBEHHOM
JTUHAMHAKH. JTOT MaTepHal JTOTOJ-
HSIETCSl CBENICHUSIMH O COCTaBe,
CTPYKType W TMYTSIX BOCCTAHOB-
JICHUsT HAapYIIEHHBIX COOOIIECTB
MPUJICTAIOIIUX TEPPUTOPUM. YHke
SICHO, YTO Hauarble MCCIICIOBAHMS,
MPOJIOJDKEHHBIE HA COOTBETCTBYIO-
IeM YypOBHE, BHECYT 3HAYMTEIIb-
HBIN BKJIAJ B MO3HAHKUE CTPYKTYPHI
pPacTUTEIBHBIX COOOINECTB W BO3-
MOYHOCTEH UX PaIllHOHAILHOTO HC-
MOJIb30BaHMs, & 3HAYMMOCTh 3TOTO
BKJIaJ]a BBIXOJIUT JaJeKO 32 PaMKH
JIAHHOTO peruona. Tepputopus yxe
CTajla Hay4dHOW 0a30il /uId mpoBe-
JeHUsl (PYHIIAMEHTAIBHBIX HCCIIe-
JIOBaHWII B 00JacTH OHOJIOTHH H
MOpdOIOrHU pacTeHuid 1 uiopore-
HETHKH.

Hcnonb3oBanue TEPPUTOPUU
B Hay4YHBIX LIEJIAX B TOIHOH Mepe
BO3MOXKHO JIMINIb TIPH CO3/IaHUH
MPOYHBIX TApPaHTHH COXPaHEHHS
LIEJIOCTHOCTA  TPUPOJHOTO  00B-
€KTa, KAaKUM SIBJISICTCS JaHHBIN
JecHoM MaccuB. Takue rapaHTuUu
MOTYT OBITh OOECHEYECHBI TOJIBKO
OpraHu3alyeil 3amoBeHUKA C CO-
OTBETCTBYIOIIMMH BO3MOXXKHOCTSIMU
OXpaHbl, ITPOBEACHHUS MHOTOJICTHUX
WCCIIENIOBAHUN M KOHTPOJIUPYEMOTO
MHHUMAITLHO HEOOXOIMMOTO XO35Ii-
CTBEHHOTO HCIIONB30BAHUS TEPPH-
Topun. HeocropumbIM apryMeHTOM
B TOJIb3y O0COOOTO 3arOBEJHOTO pe-
YKMMa MCIIONIb30BaHMUS JIECOB TEPPH-
TOPHH SIBJIICTCS UX POJIb B TOUIEP-
KaHUW JIAaHAa(THO-THPOIOTHYC-
CKOTO PaBHOBECHSI BO BCEM PErHOHE
Y humckoro rmiaro.

Xopo11o ObUIO0 OBl ATOT YYaCTOK
06’beJIPIHHTI) B OAHUH KOMIIJICKC
¢ npyrumu OOIIT ApTuHCKOTO
paiioHa.

Oro:

1. bepesoBckas ayOpaBa — Kpaii-
Hsisi BOCTOYHAs TpaHMIA apeaa
ny0a ueperrdaroro B Poccun — Ilo-
TAIIKUHCKOE JIECHUYECTBO, KB. 3,
4,5, 6,7, 10 Bomu3u 1. bepe3oBka.
30Ha Mokos — 4 KM%, 30Ha OrpaHu-
YEHHOTO Typu3aMa — 4 KM?, 30Ha
cBOOOIHOTO Typm3Ma — 4 KM
Hroro 12 xm>.

2. IloramkwuHckas myOpaBa —
KpaifHssl BOCTOYHAS TpaHHIIA ape-
ana ay6a yepenrdaroro B Poccuu —
[ToTamkunckoe
kB. 14 BOmum3u a. [loramka. 3oHa
nokost — 4 KM%, 30Ha OrpaHHUYCH-

JJ€CHHUYECCTBO,

HOro Typusma — 4 KM%, 30Ha CBO-
6omuoro Typusma — 1 xkm?. Mrtoro
9 kM2,

3. VY4acToKk €J0BO-IIUXTOBBIX
JIPEBOCTOEB — B OKPECTHOCTSIX ceila
A3uryinoBo B moiiMe peku Y (bl
ApPTUHCKOE JIECHMYECTBO KB. I,
Y9aCTOK TPOW3PACTAHUS TIHXTHI
¢ cH30i1 XBoel. 30Ha ITOKOS — 2 KM?,
30Ha OrPaHHYCHHOTO TypH3Ma —
1,5 kM?, 30Ha CBOOOMHOTO TYpH3-
Mma — 1,5 km?. Utoro 5 kM2,

4. TopHbIe KOBBUIbHBIC CTCIH —
BONMM3M AepeBeHb Bepxuuit m Hik-
Huil bapasiM. Yuactku npouspac-
TaHWsl JIMCTBEHHUIBI CHOUPCKOM.
Bapneivckas memiepa. 30Ha  110-
kost — 1,5 kM2, 30Ha OTPAHUYEHHOTO
Typusma — 2 km>. Utoro 3,5 km>.

5. TopHbIe KOBBUIbHBIE CTEMH —
B OKpecTHOCTAX cena Hosblit 3na-
ToycT. 30Ha mokost — 0,4 kKM%, 30Ha
cBobomnoro typmsma — 0,4 k>,
Hroro 0,8 km2.

6. I'opa Kamkabam — B 2 kM OT
cena Kypku, ApTUHCKOE JE€CHH-
yecTBO KB. 102 — 103. 30Ha orpa-
HUYEHHOTO Typu3Ma — 6 KM?, 30Ha
cBoOoaHOrO Typusma — 1 km> Uto-
ro 7 km?.

7. Y4acTok KylabTypHOU mocaj-
KM JKeHblleHd. Ha Ttepputopun
1. Komaposo. 0,2 km?.
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Ha npoekrupyemoii Tteppuro-
pUHU TpPEANnonaraeTcsi BBECTH 30-
HaJbHYIO CUCTEMY.

1. 3oHa MOKOSI — HEBOCCTAHAB-
TUBaeMasi TEPPUTOPUS TAMSITHH-
KOB TIPHPOJIBI, KOTOPBIM YTPOXKAET
OITIACHOCTbH JIMKBHJIAIIUH. 30HA 3a-
MPEIIEHHOr0 N0CTyNa sl TYPUCT-
CKHUX U XO35HCTBEHHBIX Lieyiel. Pa-
0oTa HAyYHO-HCCIIEIOBATEIbCKIX
TPYIIIL.

2. 30Ha OrpaHUYEHHOTO TYy-
pu3Ma — CIYXKHT OXPaHHOM IOJIO-
COMl sl MaMATHHUKOB MPUPOJIBL.
YacTnyHO  BOCCTaHaBIMBaeMasl.
IIpenHasHaueHa s Hay4HO-IIO-
3HABaTENLHOTO TypW3Ma W JKC-
KypCUil C CONpPOBOXKICHUEM HH-
crpykTopa. O0opymyercs ykazaTe-
JISIMU, 9KOJIOTMYECKUMU TPOMAMH,
aHIIIaramMu, My TeBOIUTEIISIMH,
MapIIpyTHBEIMU JIUCTAMH.

3. 30oHa CBOOOIHON peKpeaIuu.
OTHOCUTENBHO  CaMOBOCCTaHAB-
TUBaeMas TIPUPOMHAS CHCTEMA.
IIpennaznauena mjsi CBOOOJIHOTO
JIOCTYTa TPAKIAH C LEIbI0 OTIbI-
xa. B maHHy1o 30Hy BXOST MTONMBI
PEeK M pedek, IUIONIaan BAOIb Ma-
TUCTPAIBHBIX OPOT, 0a30BbIE CTO-
SIHKH Y TUTOIIAJIM OKOJIO HHX.

Hraxk, Bcero mojg OOIIT «Ca-
Oapckui» IpeanoaracTcsi OTBe-
cti 250 xM?. M3 HuX 30HA IOKOS
cocrasuT 99,6 kM2, 30Ha OrpaHU-
4yeHHOTO Typusma — 138,5 km?, 30Ha
cBoOoaHOrO Moctyma — 11,9 kM2,

Pexpeanmonnbie pecypcebl

BaxxHoii 0COOGEHHOCTBIO /IS
PasBUTHSL TypHU3Ma SIBISETCS I'eo-
MOJIUTHYECKOE MOJIOKEHHUE Ipea-
10J1araeMoro MaMsITHUKA IPUPOJIBI
«Cabap» B ApTHHCKOM paioHe,
OOMBIIYI0 TIONIAh KOTOPOTO 3a-
HUMAIOT Jieca U TPHPOTHBIE KOM-
IUIEKCHI Pa3IMYHbIX YPOBHEH. Ap-
TUHCKHUH palioH rpaHnyuT ¢ Hux-

HECEPrMHCKUM pailoHOM, YTO NaéT
BO3MOXHOCTb IPOAOJIKUTH TYypH-
CTHUYECKYIO IporpaMmy, KoTopas
naunnaercs B H. Cepprax («Orme-
HBU pyubn»). Taxkxe B HmwkHecep-
TMHCKOM PaiiOHE HAaXOOUTCS CaHa-
Topuid «3eNEHBIA MBICY», OTAbIXa-
IOIME KOTOPOTO MOTYT INPHHSTH
y4acTHe B TYPHCTCKO-IKCKYpCH-
OHHOMl TMporpamme 1o ApPTHHCKO-
My paiioHy.

Paiton npupomHoro mamsiTHUKA
«Cabap» MOXKeT SABIATHCS 00BEK-
TOM T'€O0JIOTHYECKOro Typa, BKIIFO-
gatoriero KyHrypckyio memiepy,
APTHHCKHH SIpYC, KapCTOBBIE TIPO-
Baimel BIONb peku Cepwra, ropy
Bomuuxa, rpanuny EBpona-Asusg
U Ip.

Hannune pexn Y b1 Ha rpanuie
MIPEATOIaraeMoro namsiITHUKa IpH-
ponbl «Cabap» aeT BOBMOKHOCTb
OpraHW3alyy CIUTABOB BIOJb Ca-
MBIX KPYIHBIX ¥ KPaCHBEHIINX Ia-
MSITHAKOB TIpuposbl (Pa30oiiHuabs
ropa, r. KamkaOam, ApTUHCKUI
SIpycC, 3aloBeHbIE MecTa IIHPOKO-
JUCTBEHHBIX JIECOB).

T'opa (Pomanos
yBaJ) — 3TO T€OJIOTHYECKUH, JIAaH[I-

Karmmka6arm

madTHBINA, OOTAaHMYECKHHA IaMsT-
HUK TPUPOABI, OJHO M3 HEMHOTHX
MeCT Ha TUIaHeTe, He U3MECHEHHBIX
B pe3yJbTare AesTeIbHOCTH YeNo-
BEKa WM JIECHBIX IOKapoB. lopa
HaXOIUTCSl Ha IPAaBOM Oepery peKu
Ya, B4 km ot cena [Ipucrans. O6-
11ast IJI0Iaab maMaTHuKa — 617 ra.
W3 obmeit rutomaam 617 ra mokpbl-
TO jJecoM 598 ra, ceHOKOocaMU —
15,9 ra, mon moporamu — 3,0 ra,
mont Bomoit 0,3 ra. T'opa Kamkabarr
HeBbIcoKasi — 600 M Hajx ypoBHEM
CIIO)KEHA IeCYaHO-TINHHU-
CTBIMU M3BECTHSKOBBIMH TOJILAMU
HIDKHETO [TaM030J1a.

B Aprtunckom paiioHe ObUT0 OB

Mops,

[eJIeco00pa3Ho MPEIIOKUTh KOH-
HBIC MapIIPYThI.

ApTUHCKUNA DPAOH — TEPPUTO-
pusl, COXpaHUBIIAsA CIyCTs CTOJIe-
TUS HE TOJBKO MPUPOIHBIE KOM-
TUIEKChI, HO W TaMSATHHUKH CEellb-
CKOXO3SIICTBEHHOM NIEATSIHHOCTH.
Hanpumep, Ha Tepputopuu paiiona
nMeeTcsl enuHCTBeHHass B CBepi-
JIOBCKOHM 00JacTu KyJIbTypHasl 1o-
cajaka *eHblleHs B 1. Komaposo.

Jns pa3BuTuA  CENbCKOXO35M-
CTBEHHOTO TypH3Ma CBOU YCIIyTH
TIpeJTararoT aceyHble X035HCTBa,
pacroioKeHHbIe Y TpaHUI[ JaH[I-
madTHOro NaMsATHHKA IPHUPOJIBI
B 7 kM oT 1. Komaposo.

CoorHolieHne OnarornpusT-
HBIX TIPUPOJHBIX, KIMMaTHYEeCKHX,
HACTOPUYECKAX W KYJIBTYPHBIX pe-
CYpPCOB TIO3BOJISIET PEajM30BaTh
9KOJIOTUYECKHE TYPIIPOEKTHI Aaxe
IIpY MaJIoW JioNie pa3BUTOM MH(pa-
CTPYKTYPBHI.

Pa3zBuBast Typu3M B HOBBIX pe-
rMoHax, TeM Oojee Takux Oora-
TBIX TIPUPOAHBIMU PECYpPCaMU, Kak
ApTHHCKMH paiioH, HEeoOXOaHMO
[IOMHUTb, YTO TYpHU3M SBISETCA
9KoNorndecku dPpQexTuBHON OT-
PacIbO X03sCTBA U IIPY ITPABMJIb-
HOW ero OpraHn3aIliy UTPAET BEIy-
IIYI0 POJIb B JIENle DKOJIOTHYECKO-
ro o0pa3oBaHUSl U TPOCBELICHUS
HaceJleHus, SBJISIeTCS HanboJjee
JICWCTBEHHBIM HHCTPYMEHTOM (hop-
MHUPOBaHUS y JIOAEH II00aIHHOTO
9KOJIOTUYECKOTO  MHPOBO33PEHHUS,
YTO TaK Ba)XKHO HA CETOMHSIIHHMA
JeHb st CBepUIOBCKOW 001acTH.
Kpome Toro, Typusm, kak HM OfjHa
Jpyras OTpacib,
B PEryJIHpOBaHUH aHTPONOTEHHBIX
BO3JICUCTBUNA Ha MPUPOJHBIE KOM-
TIJIEKCHI.

Ceromnsi Bce reoMopgonoru-
Yyeckrue, OOTaHWYECKHEe W TIeojo-
THYECKUE TAaMSATHUKA TPUPOJIBI

3aUHTCPCCOBaH

HaXOAATCS B BENEHHM PaHOHHBIX
CTPYKTYP JIECHOM M CEJIbCKOXO35H-
CTBEHHOH ympaBbl. Bolenepeuuc-




78 Jleca Poccuu u xo35s1icmeo 8 HuUXx

Ne 3 (50),2014r. |

JICHHBIE OOBEKTbl JOCTYIHBI IS
YMEPEHHOTO MOCEIEHHS.

K mpeunmymecrsam ApTHHCKOTO
palioHa OTHOCHUTCS TO, YTO TYPHU3M
MOXET ymadHo (He TpeOys 0oib-
LIMX 3aTpaT Ha MPOM3BOICTBO TY-
PHCTCKOTO TPOIYKTa) COYETaThCs
C JPYyrUMHU BUJAMU HPUPOAOIOIb-
CEJIbCKUM  XO3SIHCTBOM,
priOoNOBCTBOM. PasButHe Typusma

30BaHUAA:

COJIEHCTBYET COXPAHEHUIO MPUPOI-
HBIX KOMIUICKCOB, OpPraHU3aL1H Ha-
LMOHAJIbHBIX APKOB.

Kpome Toro, opranuzauus Ha
JAaHHOH TEPPUTOPUH TaMSTHHKA
npupozabl «Cabapy» Oymer obecrie-
YMBaTh B3aWMOJACWUCTBHE W Mallb-
Helillee pa3BUTHE PA3IMYHBIX BU-
JIOB TypU3Ma B APTUHCKOM paiioHe:

1) oTHOrpadmueckoro Typus-
Ma. ApTUHCKUI paliOH YHUKaJeH
u B 3ToM Ia”e. Ha ero Teppuro-
pUU IPOXKUBAKOT MAPUMILIBI, COXpa-
HUBIINE WUCKOHHYIO KYJIBTYpY, IO-
KIIOHSIOIINECSA JIECHBIM IyXaM H
uaojaM. DHTY3UACThl yXKe ceiluac
cobuparoT 3THOrpaUUeCcKuil Ma-
Tepuan sl My3es, pacroiIOKeH-
HOTO B JloMe KyJbTypbl;

2) HWCTOPUYECKOTO
B 1. Aptu 10 cux nop AelcTByeT
€IMHCTBEHHBII B MHpE 3aBOJ I10
MIPOU3BOJICTBY KOC METOZOM KOB-
ku. Ha tepputopun 3aBoga coxpa-
HWINCh KOpITyca,

TypHu3Ma.

MOCTPOEHHBIE
elle Bo BpeMeHa J{eMu0BbIX;

3) Hay4HO-TIO3HABATEIILHOTO TY-
pusMa. B n. Aptu Haxonutcst mar-

HUTOMETEOpOoJIornyecKkast oocepsa-
TOpHUS — TIEPBOE Ha Ypajie HayyHoe
yupexxaeHue
Wncruryra reopmsuku YpO PAH),
3HAYEHUE HCCIEIOBAaHUI KOTOpPOU
0OIIETIPU3HAHO BO BCEM MHUPE.

(cerogust  umman

Wrak, ucxoas u3 BbIIICTIPUBE-
JICHHBIX JaHHBIX MOXXHO CJieaTh
BeIBOH, uTt0 co3ganue OOIIT nHa
IAaHHOHM TEPPUTOPUU CBOEBPEMCH-
HO M aKTyaJbHO.

Vxke ceifuac mpouio HECKOJIBKO
SKCIIECAUIINHI, COCTOSIINX U3 MPE-
CTaBUTEINICH JTAbHETO 3apyOeKbs,
KOTOpBIE TIOCETUSIM APTHUHCKHUN
3aBOJl, MApUHCKHE M TaTapCKue
TTOCEJICHUS, YHHWKAIbHBIC ITaMsIT-
HUKU TIPUPOJIBIL.

YIK 630.174.754:631.8

E.A. Frolova, A.G. Magasumova, S.V. Zalesov

(E.A. @ponosa, A.I. Mazacymosa, C.B. 3anecos)

Ural State Forest Engineering University, Yekaterinburg
(Ypanwvckuii cocyoapcmeennwlil 1ecomexnuieckuil ynueepcumem, Examepunoypz)

APPLICATIONS OF UNCONVENTIONAL FERTILIZERS
ON FOREST SCTOTS PINE NURSERIES IN THE URALS

(ONbIT MPUMEHEHUA HETPAQULMOHHBIX YOOEPEHWUA NPU BbIPALULMBAHUA
CESHLUEB COCHbl OBEbIKHOBEHHOMW (PINUS SYLVESTRIS L.) HA YPAJIE)

The article presents information on the possibility of using non-traditional fertilizers, which are prepared on
the basis of production wastes. Currently, they are accessible, affordable and at the same time highly effective
means of increasing the fertility of forest soils. The changes in the parameters of planting material when making

these mixtures.

Ilpeocmasnena unopmayus 0 603MONCHOCU UCNONb30BAHUSL HEMPAOUYUOHHBIX YOOOPEeHUl, KOmopble
NPUCOMOBIIEHbL HA OCHOBE OMX0008 NPOU3800CmE. B Hacmosiujee pems OHU ABAAIMC 00CMYNHLIMU, He00-
PO2UMU U BLICOKOIPPEKMUBHBIMU CPEOCTNEAMU NOBbIULEHUS NI000POOUsL lecHblX nous. [lpoananusuposanvi
UBMEHEeHUsI NAPAMEempPos NOCAOOYHO20 MAMEPUANA NPU BHECEHUU OAHHBIX cCMecell.

About 600-800 seedlings and
saplings for planting are grown in
forest nurseries of Russia annu-
ally. It is the main method of re-
generation. Most of the nurseries
are located in the zone of low soil

fertility and used for a long time.
This has a negative impact on the
quantity and quality of planting
material (Rodin et al., 1989).

The use of conventional mineral
and organic fertilizers in forestry is

limited due to their high cost. As a
cheap and at the same time highly
effective means of increasing of
forest soil fertility can be applied
fertilizers, based on various waste
products (Romanov et al., 1983).
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Some types of waste, such as
sewage sludge, have a high con-
tent of soluble organic compounds
and elements, which influence the
growth and development of plants.
The purpose of this study is to
investigate applications of 6 types
of unconventional fertilizers on for-
est Scots pine (Pinus sylvestris L.).
Some fertil-
izer mixtures were applied such
as a mixture of peat and an ac-
tive sludge; surplus active sludge
treated with lime milk; surplus
active sludge after mechanical
dewatering; ashes of “Solikamsk-
bumprom” enterprise; the mixture
of sewage sludge and excess ac-
tive sludge; a mixture of sewage
sludge, active sludge and ash of
“Solikamskbumprom” enterprise.
These mixtures were provided by
Perm National Research Polytech-
nic University.

The investigations were in two
forest nurseries: the Ural train-

unconventional

ing experimental forestry USFEU
(UUOL) and the State Institution
“Sukholozhsky forestry” (Metod-
icheskie ..., 1964; Sokolov, 1967;
Szczerba, 1967; Peresypkin et al,
1989). Fertilizers were applied
between rows on sample plots
(1x1 m) (I m?). At the same time
parts of sample plots were fixed
where fertilizers were not used.

Each mixture was applied at
doses of 500 and 1000 kg per ha
to annual and biennial Scots pine
seedlings.

In the State Institution “Suk-
holozhsky forestry” forest nursery
the fertilizers were applied by root
method with preliminary and sub-
sequent soil scarification. It was
on July 10, 2013 at temperature
23-24°C in cloudy weather. At the
Ural training experimental forestry
the fertilizers were used on July
11, 2013 at temperature 25-26°C
in sunny weather. Each sample plot
is located at a distance of 50 cm

to 2 m from each other. Also a map
for the plots was made.

After the end of the growing
season 30 seedlings in each sample
plots were dug. In the laboratory
the basic parameters were identi-
fied: the height of the seedling, the
diameter of the neck of the root,
the root length, the number of yel-
low and green needles (Novoselt-
seva, Smirnov, 1983).

The measurements were pro-
cessed by methods of variation
statistics. Table presents data of all
criteria.

Notes: “+” — a positive impact
on one or the other option of seed-
lings and is higher than in the con-
trol plot; “-”
control plot.

Table shows the effectiveness
of the use of certain mixtures.

At the forest nursery UUOL
USFEU, when we applied a mix-
ture of sewage sludge and active
sludge (at 1,000 kg/ha) for biennial

— lower than in the

Effect of uncoventional types and doses of fertilizers on the state of Scots pine seedlings

The The
The average average Part of
Type of fertilizer Dc;iehl;g I?i\;r:;a(;%:r average | length of length yellow
P height the root of the needles
system needles
1 2 3 4 5 6 7
Forest nursery UUOL USFEU
Biennial seedlings
. . 500 - - - + +
1. A mixture of peat and active sludge 1000 ) ) N ) n
2. Excessively activated sludge treated with lime 500 - - - + +
milk 1000 - - + + +
3. Excess activated sludge after mechanical 500 - : - + +
dewatering 1000 - + - +
4. Ash of «Solikamskb terpri S00 " - i " N
. Ash of «Solikamskbumprom» enterprise 1000 ) ) ) ) N
5. The mixture of sewage sludge and active 500 - - + + +
sludge 1000 + + - - +
6. The mixture of sewage sludge, activated
ludge and ash of «Solikamskbumprom» >00 * ) N * A
stucee 1000 - - - - +
enterprise
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End table

I R ¢ | s | 6 | 7

Annual seedlings
. . 500 + + + - -
1. A mixture of peat and active sludge 1000 n . ) N )
2. Excessively activated sludge treated with lime 500 + + - + -
milk 1000 + - - - -
3. Excess active sludge after mechanical 500 + + - + -
dewatering 1000 _ + + + _
. . 500 + + - - -
4. Ash of «Solikamskbumprom» enterprise 1000 n n ) N )
5. The mixture of sewage sludge and active 500 + + - - +
sludge 1000 + + - + -
61. "1(;he migturfl otf sesw?_ie sluliibge, activated 500 n n - n n
sludge and ash of «Solikamskbumprom» 1000 n n - n )

enterprise
Forest nursery of State Institution «Sukholozhsky forestry»

Biennial seedlings
. . 500 - + - - -
1. A mixture of peat and active sludge 1000 ] n . ) ]
2. Excessively activated sludge treated with lime 500 ) - - - -
milk 1000 - + - -
3. Excess active sludge after mechanical 500 - - - - -
dewatering 1000 - - + - -
. . 500 - + - - -
4. Ash of «Solikamskbumprom» enterprise 1000 ] n ) ) )
5. The mixture of sewage sludge and active 500 - - + + -
sludge 1000 + + + - -
6. The mixture of sewage sludge, active sludge 500 + + + - -
and ash of «Solikamskbumprom» enterprise 1000 - + + + +

Annual seedlings
. . 500 - + + +
1. A mixture of peat and active sludge 1000 N n - n )
2. Excessively active sludge treated with lime 500 - n ) + +
milk 1000 - + -
3. Excess activated sludge after mechanical 500 - + i + +
dewatering 1000 - - + +
. . 500 + + + +
4. Ash of «Solikamskbumprom» enterprise 1000 + 4 - 4 .
5. The mixture of sewage sludge and active 500 + + ) + -
sludge 1000 + + + -
6. The mixture of sewage sludge, active sludge 500 + + ) - -
and ash of «Solikamskbumprom» enterprise 1000 + + + +

seedlings, there is a positive effect
on the height of the aerial part.
Adding other types and doses of
unconventional fertilizers at bi-
ennial Scots pine seedlings cul-
tivation resulted in a statistically

significant decrease in the indices
of average height compared to the
control.

In the State Institution “Suk-
holozhsky forest” forest nursery
only a mixture of sewage sludge

and active sludge (at 1,000 kg per
ha) and the mixture of sewage
sludge, active sludge and ash of
“Solikamskbumprom” (in at 500 kg
per ha) influenced on the aver-
age diameter of biennial seedlings
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positively. At the annual seedlings
at both doses had a positive im-
pact of Ash “Solikamskbumprom”
enterprise, a mixture of sewage
sludge and activae sludge and the
mixture of sewage sludge, active
sludge and ash of “Solikamskbum-
prom” enterprise. In other cases,
the average diameter of consider-
ably lower than in the control sam-
ple plot.

All mixtures had a positive ef-
fect on the average diameter of an-
nual seedlings in nursery UUOL
USFEU, except a mixture of active
sludge after mechanical dewater-
ing (at 1,000 kg per ha). The mix-
ture of ash “Solikamskbumpromy
enterprise (at a dose of 500 kg per
ha), a mixture of sewage sludge
and active sludge (at 1,000 kg
per ha) and the mixture of sew-
age sludge, activ sludge and ash of
“Solikamskbumprom» enterprise
(at a dose of 500 kg / ha). have

positive results on biennial seed-
lings. Other substances had no sig-
nificant effect.

It should be noted that the av-
erage length of the root system in
the nursery the State Institution
“Sukholozhsky forestry” of an-
nual seedlings none mixture had a
positive impact, all the indicators
are below control. But all mixtures
affected the average length of the
needles positively

When we applied the unconven-
tional fertilizers in nursery UUOL
USFEU, there is an increasing of
part of yellow needles of bien-
nial seedlings, we can observe a
decreasing for all variants of the
experiment.

In the “Sukholozhsky forest”
nursery, on biennial seedlings part
of yellow needles is smaller in
all test areas, except for the site
when applying mixture of sewage
sludge, activate sludge and ash of

Literature

“Solikamskbumprom” enterprise
(at 1,000 kg per ha).
Conclusions
1. Unconventional fertilizers

can be effectively used for grow-
ing Scots pine seedlings.

2. The effectiveness of uncon-
ventional fertilizers applying in
the State Institution “Sukholozh-
sky forestry” nursery was higher
than that in the nursery UUOL
USFEU.

3. The differences in the ef-
fect of fertilizers on the uncon-
vential indicators of Scots pine
annual and biennial seedlings of
cultivation cause the need for
further research in order to select
the best types and doses of ferti-
lizers.

4. To determine the optimal
types and doses of unconventional
fertilizers it is necessary to study
soil provision by nutrients.
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STRUCTURE OF THE FOREST FUND OF FOREST GREEN ZONE IN YEKATERINBURG
(CTPYKTYPA NNECHOIO ®OHJA 3ENEHOWN 30Hbl EKATEPUHBYPIA)

State forestry fund land (dissolved in 2013 due to the territorial expansion of the city of Yekaterinburg mu-
nicipal unit) with a total area of 28113.5 ha. The results of evaluation the current state of the forestry fund are
presented in the article. The forest land is evaluated as follows: the area is highly forested — 99 percent, the
area is dominated by natural forest stand with close canopy forest plantation ratio being 656 ha or 2.5 percent;
non-forested area is 1.5 per cent, open canopy forest plantation ratio is 0.2 percent; forest regeneration reserve
is not large, it is 167 ha. Non-forested land is 12 percent of total forest land. The main forest forming species
are Scots Pine (Pinus sylvestris L.) and silver birch (Betula pendula Roth.) — 74 and 24 % of total forest area
respectively. The dominant forest stand belongs to productivity class 1 and productivity class 2, which suggests
their high productivity. At present average productivity class is 2.5, which means that Yekaterinburg forest stand
is relatively very productive. Forest stand density distribution shows that forest stand in municipal green space
is of medium density with an average density of 0.77.

3emnu eocydapcmeennozo necno2o onoa MyHuyunaibHo2o obpazosanus e. Examepunbype cocmaeusiiom
28113,5 ea. B cmamve npedcmagienvl pe3yibsmamol OYeHKU MeKyuwe2o COCMOosiHus 1ecHo2o gonoa. Jlecnvie
VUACMKU XAPAKMePU3VIomcst 8bICOKUM NPOYEHMOM J1econokpuimotl niowaou — 99, npeobnadarom nacaxicoe-
HUSL €CIECTNBEHHO20 NPOUCXOANCOCHUS], YOCTbHbLIL 8eC COMKHYBUUXCSL TIECHBIX KYIbmyp cocmasisiem 656 2a, uiu
2,5 %, ne nokpwimoie necom niowjaou zanumarom 1,5 %, necomxnysuiuecs nectole Kyavmypol — 0,2 %, ¢ono
1eco8occmanosienus Hesenuk, cocmasisiem 167 ea. Henecuvie zemnu sanumarom 12 % om obweti niowaou 3e-
Menb 1echoeo gonoa senenotl 30Hbl. OCHOGHBIMU 1€CO0DOPAZVIOWUMU SUOAMU SGTAIOMCI COCHA 0DIKHOGEHHAS
(Pinus sylvestris L.) u 6epesza nosucnas (Betula pendula Roth.), oons yuacmus coomeemcmeenno 74 u 24 %
om o0bwetl niowadu 3enenotl 30nul. Ipeobnadarom nacaxicoenus nepeozo u 6mopoco Kiacca bonumema, ymo
2080pum 00 ux 8blCOKOU npouzeooumenvHocmu. Ha momenm ananuza cpeonuil knacc bonumema cocmagisem
2,3 — amo daem ocHosanue omuecmu Hacadxcoenus 3eneno 30nvl MO e. Examepundypea 6 yenom k Hacasjicoe-
HUSIM OMHOCUMETLHO 8bICOKOU NPOU3EOOUNETbHOCTIU.

Introduction

Urban forest is a very impor-
tant environmental part of a big
city. At present Yekaterinburg is
one Russia's biggest cities with a
population of more than 1.4 mil-
lion people, and the number is
still growing. The City of Yekat-
erinburg municipal unit includes
29 settlements. The total area of
the city of Yekaterinburg munici-
pal unit is 114.7 thousand hectares
where Yekaterinburg occupies an
areca of 49.1 thousand hectares,
which is 43 percent of the munici-
pal unit total area.

All forest land within the city
of Yekaterinburg is divided into:

1. Woodland parks (property of
Sverdlovsk region) 15 parks with
a total area of 12337.7 ha which
is 28 percent of Yekaterinburg
forest land

2. Urban forest (property of the
Russian Federation) with a total
area of 12337.7 ha which is 8 per-
cent of Yekaterinburg forest land

3. State forestry fund land (dis-
solved in 2013 due to the territorial
expansion of the city of Yekaterin-
burg municipal unit) (property of
Sverdlovsk region) with a total area

of28113.5 ha which is 64 percent of
Yekaterinburg forest land (Fig. 1).

Since there is no up-to-date fo-
rest management data on the mu-
nicipal unit's forest land the proj-
ect aim — evaluate the current state
of the forestry fund (its composi-
tion, age class, productivity class,
forest type, etc.).

Materials and methods
To achieve this objective have
analyzed forest survey data, forest
management regulations of forest
districts within Yekaterinburg mu-
nicipal unit.
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Discussion

Forest land distribution in terms
of land use categories is shown on
Fig. 2. The forest land is evaluated
as follows:

— the area is highly forested —
99 percent;

— the area is dominated by natu-
ral forest stand with close canopy
forest plantation ratio being 656 ha
or 2.5 percent;

— non-forested area is 1.5 per
cent, open canopy forest plantation
ratio is 0.2 percent;

— forest regeneration reserve is
not large, it is 167 ha, non-forested
land is 12 percent of total forest
land;

— non-forested land mostly in-
cludes a net of rides, developed
forest roads and paths — 950 ha
(28 percent): landscape openings
are 762 ha or 22.5 percent.

The species composition of
Yekaterinburg forest stand is rather
diverse. More than 10 species grow
in regional forest. Coniferous spe-
cies include pine, spruce, larch, fir
and Siberian stone pine. Soft-wood-
ed broadleaved species include
birch, aspen, European black alder
(Alnus glutinosa), speckled alder
(Alnus incana), willow and poplar.
The main forest forming species
are Scots Pine (Pinus sylvestris)
and silver birch (Betula pendula)
— 74 and 24 % of total forest area
respectively. The rest of the species
are about 2 percent. Analyze forest
land area distribution in general in
terms of age group and silvicultural
system show on Fig. 3.

Coniferous and soft-wooded
broadleaved systems are domi-
nated by middle-aged forest stand,
which is 57 and 40 percent of total
forest area respectively. The per-
centage of young and mature forest
stand is not significant.

Figure 1. Forest Land structure in the city of Yekaterinburg

Figure 2. Forest land distribution in terms of land use categories, ha

Figure 3. Forest land area distribution of age group and silvicultural system, %
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The dominant forest stand be-
longs to productivity class 1 and
productivity class 2, which sug-
gests their high productivity.
At present average productivity
class is 2.5, which means that
Yekaterinburg forest stand is rela-
tively very productive.

Forest stand density distribu-
tion shows that forest stand in mu-
nicipal green space is of medium
density with an average density
of 0.77.

Incomplete forest stand occu-
pies a small area of 267 ha or

1 percent. Medium density forest
stand is predominant in all forest
districts. Its area is 15389 ha or
60 percent of forested green space.
High density forest stand area is
10081ha or 39 percent.

Having analyzed mean valua-
tion factors of the dominant spe-
cies may conclude that at present
the average age of pine stand is
110 years; the mean productivity
class is 2.2, which suggests highly
productive stand; the dominant
forest type is berry pine forest;
mean density is 0.73, which sug-

Resume

gests it is of medium density and is
quite productive; mean increment
is 3,3 cubic metres per ha.

Birch stand has high and me-
dium mean valuation factors, such
as a productivity class of 2.5, a den-
sity of 0.75, mature and overmature
forest stand covering 244 cubic
metres per ha, forested land stand
covering 226 cubic metres per ha,
a mean increment of 3.1 cubic met-
res per ha. The average age is quite
old — 73 years. The dominant forest
type is berry pine forest, birch forest
being secondary forest growth.

This is the first attempt to study the structure of forest land of Yekaterinburg green space in such a way.

The data obtained may be used:

to study further the municipal forest using development dynamics monitoring;

The data obtained is the basis for studying forest oxygen productivity and carbon sequestration;

Yekaterinburg municipal administration could use this data when creating or improving the urban development
master plan to minimize the damage to natural forest land during the design and construction phases of projects

of various applications.
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THE RATIONALE FOR CHOOSING RESTORATION METHODS FOR MONREPOS PARK
NATURAL MUSEUM RESERVE (VYBORG, LENINGRAD REGION)

(OBOCHOBAHME HAMNPABJIEHUA PECTABPALIUA TEPPUTOPUN MPUPOOHOIO MY3ESA-
3AMNOBEQHUKA «MAPKA MOHPENMO» I. BbIEOPI NEHUHIPALLCKOW OBJTACTH)

The retrospection method (analogous to Humphry Repton's in late 18" — early 19" centuries) makes it possible
to assess the degree of transformation of a historical site over the period of its existence. The results establish
a rationale for choosing restoration methods for landmark landscapes.

Memoo pempocnexyuu (ananoe pabom X. Penmona, kon. XVIII — nau. XIX 68.) nozsonsem oyenums

cmeneHsb npeo6pa306aHuﬂ ucmopu4eckozo obvekma 6 meyenue 002ux 1en e20 CcyulecmeosaHtusl. P€3y]lbmal’l’lbl

pa607’l’Zbl oarom 000CHOBAHHOCINL MEmMOo008 pecmaspayul namAnHUKO8 caaogo—napkoeoeo uckyccemeda.

At present landmark landscape
preservation is of great importance.
It includes preservation of cultural

heritage, promoting cultural land-
marks and using them for research,
cultural and educational purposes.

Monrepos, the only rocky land-
scape park in Russia, is situated on
Tverdysh island (the Vyborg Bay,
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Leningrad region). It has changed
a great deal since it was founded
(1788): its artistic appearance has
changed, the original ideas and
images have become lost to per-
ception, the main architectural
features have disappeared, and the
surviving features are in poor con-
dition [1, 2].

To form a rationale for its res-
toration a survey of the area was
conducted and the degree of de-
viation from the original landscape
appearance was identified.

The approach is based on the
work of Humphry Repton, the
English landscape designer of the
late 18" — early 19" centuries.

The main point of this approach
is the following: modern day pho-
tos are superimposed onto the
historical images, and differences
show changes in landscape. Super-
imposition of historical and mod-
ern day images is called landscape
retrospection in this paper.

According to this approach the
historically correct elements of

Monrepos Park were photographed
from the same angle as their his-
torical images. Ten of these ele-
ments were supported by detailed
information found in archive docu-
ments. Pictures 1 to 3 show some
of the elements.

This method shows the degree
of transformation of a given histor-
ical site. The main transformations
are shown in Table.

The survey resulted in the fol-
lowing conclusions: The retro-
spection method makes it possible

Picture 1. Baroness Octavia Nicolay Monrepos mansion house in 1830, 1830 r.

Picture 2. The mansion house, photo from the same angle 2014 r.
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Picture 3. The retrospection element of south-east (front entrance) fagade of the mansion house

The scope of restoration work

Degree of transformation, %
Name of landscape element Restoration method
trees and shrubs relief structures
The mansion house 100 90 80 Full restoration
Narcissus Spring water 80 80 60 Full restoration
Broglio brothers’ Obelisk 100 - 20 Reconstruction; restoration
The falling stone 80 100 - Reconstruction
Marienturm pavillion 60 100 100 Full restoration
Linden gondola 100 100 - Full restoration
Paulstein pond 80 40 100 Full restoration
Neptune’s Temple 5 - 100 Partial restoration
Vainemainen’s sculpture 10 - 20 Partial restoration
Ludwigsburg Chapel - - 70 Conservation

to assess the degree of transfor-
mation of the architectural ele-
ments. According to the results of
the study one can choose a sui-
table restoration method (partial,
full restoration or reconstruc-

tion). Archive documents are not
enough for the full restoration of
the element. Letters and contem-
poraries’ descriptions may prove
useful but they do not create exact
visual images.

Literature

Therefore it is the combination
of archive documents and field
survey (landscape retrospection)
that creates an effective visual re-
presentation to restore the original
architectural and plant landscape.

1. Samarin O. The Restoration of Monrepos: the Environmental Aspect. St Petersburg: Sakura LLC, Ardis,

2013-2014.

2. Shevlyakova M.I., Luganskaya S.N. The Stand Condition in Monrepos Park natural museum reserve,
Leningrad oblast // The rising generation of researchers’ contribution to Russia’s forest sector: Proceedings of
the 10th All-Russian Student Science and Technology Conference. Yekaterinburg. Part 2. 2012. PP. 164—168.
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ASSESSMENT OF FEEDING NICHE AND PHENOTYPIC VARIATION
IN THE URALS POPULATIONS OF LEAF BEETLE CHRYSOMELA LAPPONICA

(M3YYEHUE NULLEBOW HALIN U ®EHOTUMNYECKON MU3MEHYMBOCTHU
B YPAJIbCKUX nonynAaunax nAnjiAHACKOro NUCTOEAA)

The objective was to study feeding preferences of the populations of Lapland leaf beetle Chrysomela lap-
ponica in connection to the peculiarities of their habitats. In the urban forests of Yekaterinburg we found colo-
nies with low density, monomorphic in colouration and feeding only on one willow species — Salix caprea.
In contrast, all the samples from the Konzhakovsky Kamen’ mountains were abundant and variable in coloura-
tion. 5 willow species were indicated as host plants for the mountain population of Lapland leaf beetle with
wooly willow (Salix lanata) as preferable host.

Lenvio pabomoi ObLIO U3YUEHUE NULEBbIX NPEONOUMEHUT 8 NONYAAYUAX T1ANAaHOCKo20 aucmoeda (Chrysomela
lapponica) 6 ces3u ¢ ocobennocmamu ux mecmoobumanuil. B reconaprax Examepunoypea namu oOnapysicervl
KOJLOHUU C HUZKOU YUCIeHHOCTBIO, MOHOMOP@HbIe N0 OKpACKe U NUMAlouuecs moibKo Ha 0OHOM GUOe UBbL —
uee xozveil. Hanpomus, éce gvlbopku ¢ eopnoeo maccusa Konowcaxosckuil Kamenv 6viiu muocouucienHbiMu u
UBMEHYUBBIMU NO OKpPACKe. B kauecmee kopmoewvix pacmenuii 015 20pHOU NONYISAYUU TANIAHOCKO20 TUCTOe)d
ObLIU omMmeuensl 5 81008 U8, cpedu Komopwix usa moxuamas (Salix lanata) — naubonee npeonoumumensroe

Kopmoeoe pacmernue.

Introduction

The subject of our research in-
cludes the Urals populations of the
Lapland leaf beetle (Chrysomela
lapponica), which is widespread in
Eurasia but has arctic-alpine dis-
tribution pattern. This means that
its distribution area is separated
in two parts, one lays north of the
Arctic circle (Northern group of
populations) and the rest (Southern
group of populations) are scattered
southwards in the mountains on the
elevations from 450 m to 2000 m
above sea level (Mikhailov, 2001;
Machkour-M’Rabet et al., 2008).

The populations from the Urals
can be attributed to the
thern group, but this group is quite
heterogeneous. Small isolated
populations in the city limits of
Yekaterinburg (Urban forest na-
med after Foresters of Russia and

Sou-

Uktus urban forest) as well as very
abundant populations in the North
Ural Mountains were both found
by us in Sverdlovk region.

Lapland leaf beetle in the last
20 years is an object of special in-
terest of the foreign researchers, in
Germany, Belgium, Finland (Zve-
reva et al., 2010), while in Russia,
where the major part of its distri-
bution is situated, this species has
not been studied as bioindicator
yet. This explains the relevance of
our research.

The leaves of willows have high
content of glucosides that make
them unedible for leaf-eating ani-
mals. At the same time larvae of
Lapland leaf beetle that feed on
willow sequester salicyl gluco-
sides (SGs), which are modified in
their defensive glands to bioactive
compounds. These secretions serve

for defense against generalist en-
emies. However, some populations
of C. lapponica have shifted to
SG-poor hosts, and their secretions
do not contain salicyl-aldehyde
(Zvereva et al., 2010).

Therefore the host plants of Lap-
land leaf beetle influence the com-
position of chemical defense of
their larvae, which helps them to
overcome predatory attacks. The
objective of our work was to study
feeding preferences of the popula-
tions of Lapland leaf beetle in con-
nection to the peculiarities of their
habitats.

Materials and methods
The material was collected in
June and July of 2012 and 2013 in
the urban forests of Yekaterinburg
and in July of 2013 in Konzha-
kovsky Kamen’ massif.
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We used the methods of evalu-
ating of feeding niche breadth of
C. lapponica offered E. Zvereva
(Zvereva et al., 1995), who also
gave us some advice how to use
them in exact conditions. To evalu-
ate the pattern of host-plant use,
we recorded species and size of all
willow bushes within the areas of
50 m? size and counted specimens
of Ch. lapponica (larvae, pupae
and beetles) on each bush. Sur-
veys were conducted when most
of the larvae reached the last in-
star. Willow bushes were ranked
to one of five groups according to
their approximate number of an-
nual shoots. The mass of foliage
was estimated by collecting 20 an-
nual shoots from several bushes
of each species. The leaves were
dried at 80°C for 12 hours and then
weighed.

Preference experiments to find
out the food preference of beetles
were conducted with leaf disks of
four willow species, arranged on
moistened filter paper in a Petri
dish. Beetles were allowed to feed
for 24 hours and the proportion of
the consumed area was recorded.

The niche breadth (NB) was
calculated from the obtained data
using the following equation (Zve-
reva et al., 1995):

NB=Y \[p,a,,

where p; is the proportion of speci-
mens of exact leaf beetle species
collected on the willow species j,
or the proportion of the biomass
consumed in preference experi-
ments; and & is the proportion of
dry mass of the species j in the
total resource available, which is
either the field abundance of the
species or their equal abundances
for preference trials.

Results

In the urban forests of Yekat-
erinburg we found colonies with
low density and unusual coloura-
tion (only entirely blue beetles).
In addition to this they feed only
on one willow species — Salix ca-
prea. This is the only willow spe-
cies under forest canopy. Several
others can be found on the open
places and near lakes, but the leaf
beetles never feed on them. In con-
trast to them all the samples from
the Konzhakovsky Kamen’ moun-
tains are abundant and variable in
colouration (Fig. 1).

As a host plant Salix caprea has
very low content of salicyl glu-
cosides (SGs), that is why urban
populations of the Lapland leaf
beetle have low efficiency of de-
fensive secretion and low larval
growth rate (Zvereva et al., 2010).
Preference tests in the lab showed
that among four willow species
(Salix caprea, S. cinerea, S. trian-
dra and S. myrsinifolia) beetles
chose SG-poor species and avoided
SG-rich ones.

In the mountains of North Urals
8 study areas were established in

different altitudes (from 1100 to
1250 m), biotopes and slope ex-
positions. We found out 5 willow
species to be host plants for the
Lapland leaf beetles. From 3 most
abundant willow species the bee-
tles prefer wooly willow (Salix la-
nata). In the mountains wooly wil-
low (Salix lanata) is the optimum
host plant of this species, while
Salix cinerea and S. uralicola are
suboptimal. Among the stone de-
bris large proportion of beetles
occur on Salix cinerea, and on the
alpine plateau — on the S. uralicola
(Fig. 2).

On the study plots the niche
segregation with competitor spe-
cies was found. This was another
arctic-alpine leaf beetle Gonioc-
tena arctica. This species was the
most abundant in the lower part
of vertical distribution of Lapland
leaf beetle (h=1100-1150 m) and
the niche breadth of Ch. lappo-
nica was 0,90-0,96, while niche
breadth of G. arctica — 0,85-0,97.
On the alpine plateau, where
only Lapland leaf beetle occurs
its niche breadth is
(0,98-1,0).

maximal

Figure 1. Newly emerged beetles of Chrysomela lapponica on Salix lanata
in the mountains of Noth Urals
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It is known from the investiga-

tions in Finland (Zvereva et al., 1y
1995), that the niche breadth (NB) gz
of the Lapland leaf beetle usually 0’77
goes narrower with the higher pol- 0,61
lution. This is due to lower sur- 0,51
vival of larvae on suboptimal host g’;‘:
plants. In the mountains of North .

) 02 B S. lanata
Urals we found three suboptimal 0,11 @, gaca
species of host plants that are use- 0 ‘ ‘ ‘ o
P p areu Subalpine 1100m  Stone debris 1150m Mt tundra 1250 m [3 8. uralicola
ful for the purposes of bioindica-
tion. Figure 2. Preference of host plants in the mountain population of North Urals

of Chrysomela lapponica (proportion of collected specimens on different host plants).
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