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1. DARBA VISPAREJS RAKSTUROJUMS
Temas aktualitate

Biologiska daudzveitba ir viens no dwas dabas pa®teSanas
pamatnosagumiem. Vienlaikus 2 ir affi meza ekosistmu sfivokla un nenoplicinoSas
izmantoSanas katijs. Diemz| intendvas mezu apsaimniekoSanas reaaltbiologiska
daudzveitba samaziis; notiek izmajas ekolgiskajos procesos ma&z kas negavi
letekn® sugas,apec loti noamiga ir biolgziskas daudzveitbas un meza apsaimniekoSanas
specifiku sask@sSana. Dabiskais meZza biotops (DMB) un potdais dabiskais meza
biotops (PDMB) ir meza biotopi, kuru izdsana balas uz meza ilglaibu raksturojoso
struktirelementu Ktbatni (strukiras me#, kas ir svaigas spea@lajam biotopu sugm,
piemeram, daida veida kritalas, sausg@k dazdu sugu biolgiski veci koki),
indikatorsugu IS (ekolgiski specializtas sugas, kam ir specifiskas pbas pret dwes
vidi un kuru kktbatne no&da uz kdu ipasSu iemni mez) un spedilo biotopu sugu SBS
(apdraudtas sugas, kas parasti irz koksnes razas i@§anai apsaimniekotos mezos)
esanibu attiegaja vieta (Ek u.c., 2002). MeZa biofiskas daudzveitbas saglaifanas
nolikos laika no 1997.1dz 2004. gadam Latvijas valsts meZzos i#ddB420 ha DMB un
13690 ha PDMB Dabisko meza biotopu inventai@ja, 2002; Ermanis, Ek, 2003;
Dabisko meza biotopu apsaimniekoSana Latvj005). Paav uzskats, ka,di seknigi
saglalatu biologiskas \ertibas 30 % no koEjas DMB/ PDMB plaibas ir nepiecieSams
veikt specilu apsaimniekoSanu vai ap tiem izveidot buferjaslsrklat dabisko meza
biotopu apziaSanas proces€hoprojam turpiras.

Dabisko meZa biotopu inventaicja kerpji ir viena no organismu gram, kurus
izmanto, lai @rtetu biologisko daudzveitbu un meza neyptraukibu jeb kontinuiti
(Auzin$ et al., 2000; Ek u.c., 2002; Zn@j 2003).Kerpji ir organismu grupa, kas izteikti
jutigi rege uz vides, itipaSi antropogno faktoru izmajam, @pec tiek izmantoti & dabas
objektu sivokla anaizes indikatori. Latvijas mezos konstais 342kerpju sugas (60.3 %
no Latvijaskeérpju floras), no kuaim 47 sugas idmRutasipaSi aizsargjamo sugu sarakst
pie tam vaiik neka puse no apdra@thjam kérpju sugm ir saisita tieSi ar DMB/ PDMB.
Ipasi svaigs ir kerpju monitorings vides izmail nowrteSanai, sevi§ saistba ar
dabiskiem biotopiem, kam ir liela rimae biolgiskas daudzveitbas saglaisara (Pite@ans,
Zeiviniece, 2000; Donis, Straupe u.c., 20B&rmanis, 200% K&rpju pienerotibas un
DMB/ PDMB nepietiekoSas izgpes kontekst izveléts promocijas darba temats un
petnieabas uzdevumi, kas paredz veikt lihenoindikatizpsti skujkoku (priezu audzu un
priezu biokoku), ozolu biokoku un melnatksdabiskajos meZa biotopos.

Pétfjuma merkis
Biologiski vertigo meza biotopu izrtgjums ar lihenoindikavo metodi Latvij.

Peétnieciskie uzdevumi

1. Dabisko meza biotopu tipu izdg&nas nosgcamu andize.



2. Dabisko meZza biotopu piaémotibas anake kérpju sugu izdwoSanas specifikas
kontekss.
3. Dabisko meZza biotopu uz@ifanas nosdcmu andize.

Zinatniska novitate un darba praktiska nozme

Promocijas darba ietvaros Latvijas teritorjopunt izveléta 41 mezaudze, kas
atbilst DMB statusam un kis paredzts veikt DMB apsaimniekoSanu uast efekta
monitoringu (19 skujkoku DMB - 12 priezu audzu DMB 7 priezu biokoku DMB;
9 ozolu biokoku un 13 melnalkd DMB). lzstadata un aprobta DMB monitoringa
metodika (Donis, Straupe u.c., 2004). Visos DMB il@ti parauglaukumi un veikta
lihenoindikatva anaize (Donis, Straupe u.c., 2004). idg dati sniedz unilu zinatnisku
informaciju par pasreigo vides sivokli objektoskérpju sugu sabiedou aspekt un lauj
prognozt iesggjamas izmanas, kas radies apsaimniekoSanas ietekrka an dod iespju
atkartot monitoringu un sadizinat rezul@tus rekotné. Promocijas dafb anali£ti un
izvérteti DMB uzturcSanas nosdami un ieteikti ziratniski pamatoti apsaimniekoSanas
veidi un paskumi. Retijuma ietvaros iegfie rezulti liecina, ka A/SLatvijas valsts mezi
izraud4ta biologiskas daudzveitbas aizsardbas stradgija attie@ba uz izraudztajiem
apsaimniekoSanas objektiem — priezu, ozolu biokaokunelnalk§u DMB - ir pamatota un
atbilstoSa: & veicinas ne tikaikeérpju sugu daudzveidu, bet nodroSas af ilgtspejigus
ekolagiskos procesus biogiski vertigos biotopos.

Promocijas darba struktira un apjoms

Promocijas darbairmaj a nodaa veikta DMB tipu izdaiSanas anae. Pirnas
noddas pirmaj apaksnoda apskaiti biologiskas daudzveitbas un ilgtspjigas
(nenoplicinoSas) mezsaimnibas gdzieni. Otraj apaksSnoda sniegts DMB un PDMB,
indikatorsugu, speg@io biotopu sugu un struitelementu terminu skaidrojumsa laf
pamatots un anakits DMB iedaljums grugs. lz\ertéta DMB izziratiba Latvig. TreSaj
apaksnodia apraksita lihenoindikatva metode: sniegtkeérpju biologiskais raksturojums,
analiZta subsfita ietekmekerpju atistiba un izplatba, ka af kérpju vertikala izvietojuma
un eksporijas uz koka stumbra likumsaklaas. Analizti kérpju ekol@iskie raditaji.
Izvertetakerpju aizsardibas esture un pagkumi Latvija.

Otras noddas pirmaja apaksSnoda raksturoti promocijas da#ibpetitie objekti.
Otraja un treSaj apaksnoda apraksitta lauku un kamafo darbu metodika.

TreSaja nodaa izklasfiti iegatie rezultiti par DMB piengrotibu kérpju sugu
izdzivoSanas specifikai un anatz DMB uztureSanas nosdomi Latvija. Tre&s noddas
pirmaja apakSnoda anali£ti kerpji epifiti, to sastopafiba, procentilais segums,
ekspozcija uz koku stumbriem,akaf ekolgsisko raditaju vertibas priezu audzu un biokoku
DMB. Otraj un treSg apaksSnoda analoga an@#e veikta ozolu biokoku un melnatks
DMB. Ceturtaj apaksSnoda izverteti DMB uztugSanas nosdcomi un iesgjamie
pasikumi to apsaimniekoSanékrpju daudzveitbas saglaisanai un veici#sanai, balsti
uz promocijas darbagfjjuma rezulitiem.

Promocijas darba apjoms ir 123 lappuses; infocifa apkopota 21 tabal
30 attlos un 4 pielikumos; izmantoti 188 infoagijas avoti.



2. PETIJUMA MATERI ALS UN METODIKA

Lai veiktu lihenoindikalvo anaizi DMB Latvijas teritorip, kopuna izveléts
41 objekts — mezaudzes, kas atbilst DMB status&@rskiijkoku DMB (12 priezu audzu
DMB un 7 priezu biokoku DMB), 9 ozolu biokoku un h3lnalk§u DMB. Tie atrodas
valstsipaSum: 34 objektus apsaimnieko AflSatvijas valsts mezibet 7 objekti atrodas
Valsts meza dienesta MezatiBanas stacijas (MPShmpaudaba. Objekti iefkoti LVMI
LSllava” projektu ietvaros, kuru izpikdpiedaljusies promocijas darba autore.

Ta ka objekti paredzti ilglaicigai biotopu apsaimniekoSanas efekta
monitocSanai, katt objek& atkafba no to lieluma un konfigacijas ietkoti viens vai divi
parauglaukumu bloki (7 — 8 parauglaukumi): katrskblsagtv no cetriem 500 rf lieliem
aplveida parauglaukumiem. Viens parauglaukumu blakstmé paredzts DMB kontroles
ddai, otrs - eksperimeflbjai jeb apsaimniekoSanas Jdia Kokaudzes raksturoSanai
parauglaukumos uzgnti 1. un 2. siva koku diametri kiSaugstura, noteikts kopjais
Skerslaukums (Gap), ka afif Serslaukums pa koku sam (Donis, Straupe u.c., 2004).

Katra parauglaukum lihenoindikaivas anaizes veikSanai audzpec nejautbas
principa iz\El&ti tris - cetri koki, bet katk parauglaukurm biokoku DMB — viens biokoks.
Kopuma uzneriti 511 koki: priezu DMB - 300 priedes un 18 eglesolu biokoku DMB —
71 ozols un melnalk& DMB - 122 koki, t.sk. 85 melnalk§ 13 egles, 13 apses, 6 0Si,
3 liepas un 2 gobas.

Visiem kokiem veiktakérpju uzskaite pulksiea raditaja kustbas virziea
(Z—A-D-R) 0.5 m un 1.5 m augstanairs sakwu kakla, izmantojotihijas metodi: stumbri
amemti ar lendm un uz Im atamgetas visas sastopasikerpju sugas, kas pieskaras lentai
unkerpju aizmems perimetra das (inijas) centimetros ar precizit 0.1 cm.

Kérpju sugas noteiktas laboratorijas agiis LU Biologijas fakul&te, lietojot
noteic&jus (Abolina, Vimba, 1959Maxkapesuu, 1971;Paccaguna, 1975; Purvis et al., 1992;
Wirth, 1995; Thor, Arvidsson, 1999; Dobson, 200@ugu nomenklarai izmantots
.Latvijas kérpju konspekts” (Pitans, 2001).

Lentas ar lauku datu infoduiju parkérpjiem izneritas un iegtie dati apkopoti
tabuks. Izmantojot katrageérpju sugas agemto iniju centimetros uz koka stumbra, igg)
tas procentalais segums. & tam, sumrgot uz paraugkokiem igdgos datus p&erpju
sugm ko un dalot ar ptito koku skaitu, iegts vicejais procentalais segums gan katrai
keérpju sugai, gan kopufnpa sugm parauglaukum

Datu pirmapstdei, lai noteiktukérpju sugu ekspaziju atkatba no debesp@sn
un augstuma, izmantota MS Excel 2003 programmau [dikai apstidei izmantota
cirkularo datu statistisks anaizes datorprogramma AXIS 1.1. (PISCES Conservatidin L
Katrai gradcijas klasei a@inats vidgjais virziens una 95 % ticaribas interyls, vidcejais
rezulgjoSais garums u.c. statistiskieditaji (Fisher, 1993).Keérpju sugm noteikta
ekspozcija uz stumbra uras vickjas \ertibas virziens — kajais objeks un pa augstumiem
0.5 m un 1.5 m. Savak objektos patditi dazdu kérpju sugu ekspagijas vicjo vertibu
virzieni. Sugas realétas niSas virziena atbilkta nejautbai parbaudta, izmantojot
Rayleigh testu nespecifitam vicjam virzienam(Donis, Straupe u.c., 2004; Straupe,
Donis, 2006). Objektu savstaip saidzinaSana veikta ar GLM Univariate analysis (SPSS
12.01 GLM) metodi (Field, 2005). Izmantotas nepaeaiskis metodesy? kritérijs un
Wilkoksona tests Wilcoxon tesgt ki an Kendalat , (Kendall z ) rangu koreicijas



koeficienti (Paura, Arhipova, 2002; ArhipovazlBha 2003). Datu maibas heterogerites
samazifsSanai izmantota arcsin transfaena (Liepa, 1974; Krebs, 1999).

Visos objektos veikts ekaodskais noertejums, izmantojot kérpju sugu
teoretiskos ekolgiskos Aditajus: gaismu, temper@t, kontinentaliti, mitrumu, reakciju
un barbas vielu daudzumu un toksikotoleranci (Wirth, 1992

3. DABISKO MEZA BIOTOPU PIEM EROTIBAS KERPJU SUGU
1ZDZ IVOSANAS SPECIFIKAI ANAL 1ZE

3.1. Priezu DMB piengrotiba kérpju sugu izdzivoSanas specifikai

Promocijas darbagijuma 19 priezu DMB objektu ietvaros kosastopamas
17 epiftu keérpju sugas, kas pieder pie gtim un morfolgiski iedaks sekojosi: krevu
kerpji - septhas sugas (41.2 %), lajg@rpji un kramukerpji - piecas sugas (attieg 29.4 %
un 29.4 %) (3.1. tab.). Priezu DMB nav konati@sipaSi aizsargjiamas kerpju sugas.

3.1. tabulaTable 3.1.
Priezu DMB konstateétas epifitisko kérpju sugas
The epiphytic lichen species found in pine woodland key habitats

Morfologiska Uz prle_des/ Uz
Nr./ Ke&rpju suga/The lichen species grupa/ o IDmbeio- egles/
No. ~CTp] 9 P Morphological | audze/ koki/ On
group stand biotrees| SPruce
Chaenotheca ferruginea
L (Turner & Borrer) Mig. K * * *
2. Cladonia coniocraeaKlorke) Kr 4 + 4
Spreng.
3. | Cladonia digitata(L.) Hoffm. Kr + + -
4. | Cladonia squamoskioffm. Kr + - -
5 Hypocenomyce scalar{#\ch.) K 4 i i
" | M.Choisy
6. | Hypogymnia physoddg.) Nyl. L + + +
Imshaugia aleurite¢Ach.) S.L.F.
7. L + - -
Meyer
8. | Lecanactis abietingAch.) Corb. K - - +
9. | Lepraria incana(L.) Ach. K + + +
10. | Micarea melaendNyl.) Hedl. K + + +
11. | Parmeliopsis ambigu@/Nulfen) Nyl. L + + -
Pertusaria albescens
12. (Huds.) M.Choisy & Werner K i * *




3.1. tabulas turpijums/Table 3.1

Morfologiska Uz prle_des/ Uz
Nr./ Ke&rpju suga/The lichen species grupa/ = IDmb(?o- egles/
No. ~CTpl 9 P Morphological | audze/ koki/ On
group stand biotrees | SPruce
Platismatia glauca
13- 1 (L) W.L.Culb.& C.F.Culb. L * * *
14. | Ramalina farinacedL.) Ach. Kr - - +
15 Scoliciosporum chlorococcum K 4 i i
" | (Grewe ex Stenh.) Vezda
16. Ugnea hirta(L.) Weber ex F.H. Kr 4 i i
Wigg.
17. | Xanthoria parietingL.) Th. Fr. L + - -

Apzimgjumi/ Designations
K — krevukerpji/ crustose lichens. — lapukerpiji/ foliose lichensKr - krimu kérpji/ fruticose lichens

Priezu DMB uz priegim konstattas 15kérpju sugas, no kam 14 sugas (93 %)
aug uz stumbriem priezu audz bet devias (60 %) - uz priezu biokokiem. Sawuk uz
egkm prieZu auds (Cetri objekti) sastopamas daaskerpju sugas (53 %).

Keérpju sugu sastopaiva objektos padita 3.1. attla. SugalLepraria incana(L.)
Ach. ir sastopama visos 19 objektos (100 %). Besstopamas priezu DMB sugas ir
Chaenotheca ferrugineélurner & Borrer) Mig.,Cladonia coniocraegFlérke) Spreng.,
Parmeliopsis ambigu@Wulfen) Nyl., Hypogymnia physodgg.) Nyl., Platismatia glauca
(L.) W.L.Culb.& C.F.Culb. urMicarea melaengNyl.) Hedl. Savukrt DMB indikatorsuga
Lecanactis abietingAch.) Korb. konstata uz egles tikai viehobjeka (17. objekd) un nav
uzskaima par rakstdgu priezu DMB indikatorsugu.
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3.1. att. Kerpju sugu sastopaniba priezu DMB objektos
Fig. 3.1 The occurence of lichen speciesin objects of pine woodland key habitats



Priezu DMBKkerpju sugu daudzveitla kopum (p-vertiba = 0.989 > = 0.05) un
starp objektiem abos augstumos uz stumbra naiskb atkiriga: 1.5 m augstuin
konstagtas 15kérpju sugas (p-&rtiba = 0.981 > = 0.05), bet 0.5 m augst@n 6 kérpju
sugas (p-grtiba = 0.964 > = 0.05) (3.2. att.; 3. 5. tab.).

Viena objeka vidgji 0.5 m augsturm uz prie@m sastopamas 5.5 sugas, bet 1.5 m
augstum - 5.4 sugas. Turkt kérpju sugas bieik sastopamas uz koku stumbriem asdz
neka uz priezu biokokiem: 0.5 m augstarattiedgi 6.3 un 4.4 sugas, 1.5 m augsium
6.2 un 4.4. sugas (3.2. att.; 3.2. tab.). Bams, ka priezu audzes nodroSina nepiecieSamos
apstiklus So epitu kérpju sugu popuicijam, savukirt, priezu biokoki sastopami ausy
kur ieverojamu ipatsvaru veido egle uniabérzs, kas, iespams, ietekm kérpju sugu
kompleksu kopurm
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3.2. att. Keérpju sugu sastopaniba pa augstumiem objektos uz priedes
Fig. 3.2 The occurence of lichen species at the heightson pine

Kerpju procentalais segums pa augstumiem objektasgki atkiras (p-\ertiba =
= 0.000 <a = 0.05): 1.5 m augstuinir gandiz uz pusi maaks nek 0.5 m augstum
(attieagi vidgji 41.2 % 0.5 m augstuinun 22.6 % - 1.5 m augstajn(3.3. att.). Seguma
atiribas ietekra priedes stumbra mizapa3bas: vegkam priecem stumbra apakgas
daas miza ir ar liglku virsmu un mitrumietilfou, rupgka, tik strauji nenolois ka stumbra
auggja dda, pie tam plaisas starp mizashgdrem vertejamas k& noazmigi mikrobiotopi
kérpju vairoSaas un afistibas procesiem. Turld skujkokiem uz stumbra ul pamatnes
nav \erojama $nu konkurence arkérpjiem, ka tas ir uz lapukokiem, piegram,
melnalkgiem (Koskinen, 1955; S6mermaa, 1972; Hyvariner.ef1899; Znotha, 2003).
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3.3. att. Keérpju procentu alais segums pa augstumiem objektos uz pri€th
Fig. 3.3 The coverage of lichen species at the heights on pinein objects

Keérpju procentalais segums uz egles abos augstumos pa objektignbitigki
at&irigs (3.4. att.): atti@gi vidgji 85.5 % 0.5 m augstuin(p-vertiba = 0.752 > = 0.05) un
74.0 % 1.5 m augstun(p-vertiba = 0.840 >a = 0.05). To izskaidro ég mizas
viendaligums un labki mitruma apsik]i pie stumbra pamata.
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3.4. att. Keérpju procentu alais segums pa augstumiem objektos uz €gh
Fig. 3.4 The coverage of lichen species at the heights on sprucein objects

Objektos kérpju sugas sastopamas uz priedes stumbras vieksporijas
(3.2. tab.). Piegram, kaut ar sugaHypogymnia physodesz prie@m abos augstumos
realiZ visas ekspaeijas, bet kopjo vidgjo veértibu virzieni \ersti uz stumbra Z pusi.
Keérpju sugasHypogymnia physodeskspozcija un &s vickjas \ertibas virziens 1.5 m
augstum uz stumbra padits 3.5. attla.



uz stumbra priezu aud#s un uz biokokiem

3.2. tabulaable 3.2
Vid gjais keérpju sugu skaits un novietojums daidos augstumos un ekspaeaijas

The number and exposition of lichen species at the different heights on trunks

in pine stands and on pine biotrees

Vidgjais sugu skaitsThe average number of species

DMB grupa/ 0.5m 1.5m
WKH group Kopa/ | Z, ZR/| D, DA/ | Kopa/| Z, ZR/| D, DA/
Total | N,NW| S,SE | Total | N,NW | S, SE
Priezu audzeglinestands| 6.3 2.8 3.4 6.2 4.0 2.2
Biokoki/ biotrees 4.4 1.9 2.6 4.4 2.4 2.0
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3.5. att. Hypogymnia physodes ekspoicija un tas videjas \ertibas virziens

uz priedes stumbra 1.5 m augstutm

Fig. 3.5 The exposition and the direction of total mean value of Hypogymnia physodes
on pinetrunk at the height of 1.5 m




Tomer vérojama tendence, ka 0.5 m augsiuwmairak kérpju sugu novietojuss
stumbra D, DA pug bet 1.5 m augstuin- vaiiak stumbra Z, ZR pus Tas skaidrojams ar
mitruma un apgaismojuma afisiem, kas pie stumbra pamata 0.5 m augstum
viendahgaki. Savukirt 1.5 m augstumbitiski atkiras sugu skaits Z, ZR un D, DA pus
(p-vertiba = 0.014 <o = 0.05), turkdt lielaks tas ir Z, ZR pus kur ir lakaki mitruma
apsekli.

Visos objektos veikt&erpju sugu ekspaeijas grafiska an@e. Priezu biokoku
objekta (15. objektsierpju sugu ekspazija 0.5 m augstumpaidita 3.6. agla (3.5.tab.).
Analize iada, ka, lai arkérpju sugas realizat¥kirigas ekspazijas niSas atk@na no debess
pusm, toner kérpju suguCladonia digitata Hypogymnia physodeMicarea melaenain
Parmeliopsis ambiguakspozciju videjas \ertibas vailk verstas uz A, savukt sugas
Lepraria incanavidgjas \ertibas virziens &rsts uz Z un sugaPertusaria albescens
uz D pusi. Savstagp salidzinot objektuskerpju sugu ekspaeijas anatze liecina, ka tai uz
stumbra nav itiskas nommeskerpju izplaiba: ekspozcija atkarga no objektu lo#ajam
ipa8bam, jo dazdos objektos sugas rediatkirigas ekspazijas nisas.

oAb EDboeol &/ Mean 15P05cld
15 #+ tylean 15P05hyp
& Nlean 15P0%lepr
* Mean 15FP05mima
+Mean 15FP05paam
= Mean 15F05peal

3.6. att. Kerpju sugu ekspoicijas videjas \ertibas virziens
0.5 m augstuna uz priezu biokoku stumbriem 15. objekt

Fig. 3.6 The exposition and the direction of total mean value of lichen species
on pine biotrees trunks at the height of 0.5 min object No. 15



vértibu objektos (korakijas koeficients , = 0.708, p-grtiba = 0.000 <. = 0.01).

Priezu DMB domi@ sausu vietugncieSu un pugaskerpju sugas, kas pieder pie
R-Eiropas un A-Eiropas sagn. Kérpju sugu ekolgiskie raditaji uzrada diezgan sibu
substita mizas reakciju, K afi videju mineilvielu daudzumu uz mizas visos objektos.
Objektu vicjais toksikotolerancesaditajs liecina, ka kopum sugu iztuiba objektos pret
piesarpojumu ir liela.
Korelacijas koeficientu ®rtibas &da, ka nav #itiskas sakabas starp audzes
gkerslaukumu unkerpju ekolgisko raditaju verttbam. Var seciat, ka priezu auds
skerslaukumam nav idiskas ietekmes ukérpju ekolgisko rmaditaju vertibam. Toties
konstagta batiska pozitva sakaiba stargerpju sugu skaitu un gaismas ekgkka raditaja

3.2. Ozolu biokoku DMB piengrotiba keérpju sugu izdzivoSanas specifikai

Promocijas darbaggjuma ozolu biokoku DMB dewbs objektos kopkonstattas
28 kerpju sugas, kas pieder pie 2Bitim un morfolgiski iedaks sekojoSi: krevikerpji -
21 suga (75 %), lapkerpji - ¢etras sugas (14.3 %) unaknu kérpji — tris sugas (10.7 %)
(3.3. tab.).

The epiphytic lichen species found in oak biotrees woodland key habitats

3.3. tabula Table 3.3.
Ozolu biokoku DMB konstateétas epifitisko kérpju sugas

Morfologiska
grupa/ Statuss
Nr./ Keérpju sugas The lichen species Morphological | ITAS* DMB/
No. group MIK** | Status in
WKH

1. | Acrocordia gemmatéAch.) A. Massal. K - IS
2. | Arthonia byssace@WNeigel) Almg. K *x SBS
3. | Arthonia spadiced.eight. K * IS
4. | Arthonia vinosa_eight. K * IS
5. | Arthothelium ruanunfA. Massal. Korb. K - -
6. | Buellia punctatagHoffm.) A. Massal. K - -
7. | Chaenotheca phaeocephdlBurner) Th. Fr K *x SBS
8. | Chrysothrix candelarigL.) J. R. Laundon K - -
9. | Cladonia coniocraedFlorke) Spreng. Kr - -
10. | Dimerella pineti(Ach.) Vezda K - -
11. | Evernia prunastriL.) Ach. Kr - -
12. | Graphis scriptalL.) Ach. K - IS
13. | Hypogymnia physodds.) Nyl. L - -
14. | Lecanactis abietingAch.) Korb. K - IS
15. | Lecanora carpinedL.) Vain. K - -
16. | Lecidella euphoredFlorke) Hertel. K - -
17. | Lepraria incana(L.) Ach. K -

18. | Melanelia glabratula(Lamy) Essl. L - -




3.3. tabulas turpiijums /Table 3.3

Morfologiska Statuss
grupa/ IAS* DMB/
Nr./ Morphological | MIK** Status
No. Ke&rpju sugas The lichen species group in
WKH
19. | Opegrapha variéPers. K - -
20. | Parmelia sulcataraylor L - -
Peltigera praetextatdFlorke ex Sommerf.)
21. | Zopf L - -
Pertusaria albescen@dluds.) M. Choisy &
22. | Werner K - -
23. | Pertusaria amargAch.) Nyl. K - -
24. | Pertusaria coccodefAch.) Nyl. K - -
25. | Pertusaria flavida(DC.) J. R. Laundon K - -
26. | Phlyctis argengSpreng.) Flot K - -
27. | Ramalina farinacedL.) Ach. Kr - -
28. | Sclerophora amabiligTibell) Tibell K * SBS

Apzimgjumi/ Designations

K — krevukerpji/ crustose lichens. — lapukerpiji/ foliose lichensKr - krimu kérpji/ fruticose lichens

IS — dabisko meZa biotopu indikatorsuges&/odland key habitat indicatorspecieéSBS — DMB speaias
biotopu sugas/ habitat specialist species@ddland key habitat§dAS —ipasi aizsargjamas sugaséspecially
protected speciedMIK — ipadi aizsargjamas sugas, kam veidojami mikroliegumi/especially protected
species, for which microreserves should be cread¢H —woodland key habitats

Uz ozolu biokokiem konstetlas piecas dabisko meza biotopu indikatorsugas —
Acrocordia gemmataAch.) A. Massal. Arthonia spadicealeight, Arthonia vinosa
Leight,, Graphis scripta(L.) Ach., Lecanactis abietinain tris specilas biotopu sugas —
Arthonia byssaceaWeigel) Almg, Chaenotheca phaeocepha(@urner) Th. Fr.un
Sclerophora amabiligTibell) Tibell. Turklat konstattas at piecasipaSi aizsargjamas
sugas Latvij - Arthonia byssacea, Arthonia spadicea, Arthoniaosa Chaenotheca
phaeocephalaun Sclenophora amabilisno kuém tris sugm — Arthonia byssacea,
Chaenotheca phaeocephala un Sclenophora amatbdidojami mikroliegumi (10.7 %).

DMB indikatorsugas un spetis biotopu sugas konst#ds astoos objektos
(89%): liekkais skaits - piecas sugasigtiS un divas SBS) — 6. objektetras sugas {8
IS un viena SBS) 7. objektbet @rgjos - viena idz tis sugas. DMB IS un SBS nav
konstattas tikai viem - 1. objeki, kura pec takdicijas datiem aug gtijuma ietvaros
jaurakie ozolu biokoki un tas atrodas mezmpie céa.

Kérpju sugu skaits objektositiski neatgiras (p-\erttba = 0.809 >o = 0.05)
(3.7. att.). Visliedkais sugu skaits konsths$ 1. un 2. objekt- kata pa 11 sugm (39.3 %).
Vismazikais sugu skaits <etras (14.3 %) — 3. objekt paréjos atrastas sepfis idz
astmaskerpju sugas (25 — 28.6 %). \gphis sugu skaits objekt 8 sugas.
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3.7. att. Kerpju sugu skaits ozolu biokoku DMB objektos
Fig. 3.7 The number of lichen speciesin objects of oak biotrees WKH

Keérpju sugu sastopaima objektos padita 3.8. attla (3.5. tab.). Visos objektos
(100 %) sastopama krekarpju suga -Lepraria incana savulirt 11 sugas sastopamas reti
— katra tikai vied objek& (11 %), @rgjas — divosidz piecos objektos (22 % - 56 %).
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3.8. att. Kerpju sugu sastopaniba ozolu biokoku DMB objektos
Fig. 3.8 The occurence of lichen speciesin oak biotrees WKH

Keérpju sugu sastopaiva starp objektiem pa augstumiem Fota 3.9. agtla
(3.5. tab.) una batiski neatgiras (attietgi 0.5 m augstump-vertiba = 0.669 > = 0.05 un
1.5 m augstum p-vertiba = 0.751 >0 = 0.05). Kopurd 0.5 m augstum konstagtas
26 kérpju sugas, bet 1.5 m augstum25kerpju sugas.
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3.9. att. Kérpju sugu sastopaniba pa augstumiem ozolu biokoku DMB
Fig. 3.9 The occurence of lichen species at the heightsin oak biotrees WKH

Keérpju procentdlais segums uz ozolu biokokiem pa augstumiem itishi
at&irigs (p-\ertiba = 0.000 <« = 0.05): 0.5 m augstuartas ir mazks (34.3 %) nek1.5 m
augstum (51.0 %) (3.10. att.). Tas izskaidrojams ar feldielaku sinu segumu un mizas
mehaniskiem bofjumiem (nokritusi miza, plaisas) uz stumbra pamata.
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3.10. att. Kérpju procentu alais segums pa augstumiem ozolu biokoku DMB
Fig. 3.10 The coverage of lichen species at the heightsin oak biotrees WKH

Kérpju sugu skaits ekspmzjas uz stumbra pa augstumienitibki at&iras
(p-vertiba = 0.040 <o = 0.05). Vaigk kérpju sugu 0.5 m augstuimr sastopams D, DA
pusg, savukirt 1.5 m augstumvairak sugu ir sastopams Z, ZR pukas skaidrojams ar
mitruma atgirtbam uz stumbra dados augstumos,akai ar konkurenci ar i;am uz
stumbra pamata.



Visos objektos veikta spatdp biotopu un indikatorsugu ekspogas grafiska
anaize. Spedilas biotopu un indikatorsugas uz ozolu biokoku stuerbrsastopamas Vs
ekspozcijas. To novietojuma arile objektos liecina, ka ekspogai uz stumbra nav
butiskas nommeskérpju izplatba. Specilo biotopu un indikatorsugu ekspoga atkarga
no objektu loklajam ipadbam, jo daZzdos objektos sugas rediatkirigas ekspazijas
nisas.

Ozolu biokoku DMB domié pusghaskerpju sugas, kas aug augsta gaisa mitruma
apstklos un pieder pie Eiropas g Kérpju kontinentaliites aditaji grupe objektus
atbilstoSi novietojumamLatvijas A vai R d&. Keérpju sugu ekolgiskie rmaditaji uzrada
skabu idz nereni skibu substita reakciju un vidju mineglvielu daudzumu uz mizas visos
objektos. Visaugskais toksikotolerancesditajs konstagts objeks, kura nav sastopamas
DMB IS un SBS un kas atrodas mezingie céa (1.objekts). Savuakt, viszenakais
toksikotolerances ratijs ir objeka, kur atrasts li@kais skaits DMB IS un SBS, sastopami
visveakie ozoli un ir vislieika vecumu staniba ar apkrtéjo audzi (6.objekts)Kerpju
teorctiskie ekolgiskie raditaji (Wirth, 1992) — temperata, kontinentalite, pH reakcija,
baibas vielu daudzums un toksikotolerancetidkas savstafpas sakabas neuzda.
Iznpemums ir konsta&ta savstarpji negaiva koreficija starp objektaerpju gaismas un
mitruma ekolgiskiem @ditajiem (korekcijas koeficients , = - 0.704, p-ertiba = 0.009 <
<o =0.01).

Keérpju mitruma ekolgiskais B&ditajs negatvi ietekne sugu skaitu objekt
(korelacijas koeficientst , = - 0.607, p-@rtiba = 0.034 <o = 0.05),7pasSi - sugu skaitu
0.5 m augstum(korehcijas koeficientg , = - 0.598, p-@rtiba = 0.031 < = 0.05).Kerpju
gaismas ekolgiskais Editajs negaivi ieteknme kopegjo specilo biotopu un indikatorsugu
skaitu objeka (korekcijas koeficientst , = - 0.766, p-ertiba = 0.005 <a = 0.05) un to
skaitu ar 1.5 m augstum (korekcijas koeficientst , = - 0.669, p-@rtiba = 0.016 <o =
= 0.05).

Audzes kopjais &keérslaukums sugu k@ skaitu kutiski neietekné (korekcijas
koeficientst , = - 0.504, p-@rtiba = 0.076 >0 = 0.05), t&u skujkoku kitbutne audz
negalvi ietekne sugu skaitu 0.5 m augstanbd, DA ekspozcija (korekcijas koeficients
Tp = - 0.548, p-ertiba = 0.049 < = 0.05).

Jo veaki ozolu biokoki, jo liekks spedilo biotopu un indikatorsugu skaits objgkt
(korelacijas koeficientst , = 0.589, p-ertiba = 0.032 <. = 0.05). Turkiit pastv poziiva
sakatba ar starp speaio biotopu un indikatorsugu skaitu abos augstunkmsefcijas
koeficientst , = 0.576, p-@rtiba = 0.05< a = 0.05). Jo veika aplartéja audze, jo mak
sugu sastopams 1.5 m augsium ozolu biokokiem (koretijas koeficients , = - 0.706,
p-vertiba = 0.010 <o = 0.05). Savukt, jo ilgak apenojuma audzis biokoks, jo maks
kérpju procentdlais segums 0.5 m augstamz to stumbra (koratijas koeficientst , =
=-0.609, p-ertiba = 0.025 <« = 0.05).

3.3. Melnalkspu DMB piemeérotiba kérpju sugu izdzivoSanas specifikai

Promocijas darbagiijuma melnalku DMB 13 objektos konstetias 33kéerpju
sugas, kas pieder pie 28tim un morfolgiski iedaks sekojosi: krevikerpji — 24 sugas
(72.7 %), lapukerpji — piecas sugas (15.2 %) unukiu kerpji — cetras sugas (12.1 %)
(3.4. tabula).



3.4. tabula Table 3.4
MelnalkSnu DMB konstatétas epifitisko kérpju sugas
The epiphytic lichen species found in black alder woodland key habitats

Cir Statuss
o | ora | s | D
No. Ke&rpju sugas The lichen species Morphological MIK Stiz?]tus
group WKH
1. | Acrocordia cavatgAch.) R. Harris K *oxk -
2. | Acrocordia gemmatéAch.) A. Massal. K - IS
3. | Arthonia leucopellegAch.) Almq. K * IS
4. | Arthonia radiata(Pers.) Ach. K -
5. | Arthonia spadiced eight. K * IS
6. | Arthonia vinosd_eight. K * IS
7. | Arthothelium ruanunfA. Massal. Korb. K - -
8. | Catinaria atropurpureaSchaer.) Vezda & Poelt K - -
9. | Chaenotheca ferrugine@urner & Borrer) Mig. K - -
10. | Cladonia coniocraedFlorke) Spreng. Kr - -
11. | Cladonia digitata(L.) Hoffm. Kr - -
12. | Dimerella pineti(Ach.) Vezda K - -
13. | Evernia prunastriL.) Ach. Kr - -
14. | Graphis scripta(L.) Ach. K - IS
15. | Hypogymnia physodé€s.) Nyl. L - -
16. | Lecanactis abietingAch.) Korb. K - IS
17. | Lecanora rugosell@ahlbr. K - -
18. | Lecanora subrugoshlyl. K - -
19. | Lecidella euphoredFlorke) Hertel. K - -
20. | Lepraria incana(L.) Ach. K -
21. | Lobaria pulmonarialL.) Hoffm. L * SBS
22. | Melanelia glabratula(lLamy) Essl. L - -
23. | Opegrapha rufesceriRers. K - -
24. | Opegrapha variéPers. K - -
25. | Opegrapha vermicellifer@unze) J.R.Laundor K *oAx SBS
26. | Opegrapha vulgataar.subsiderellaNyl. K - -
27. | Parmelia sulcatalraylor L - -
28. | Pertusaria amargAch.) Nyl. K - -
29. | Pertusaria hemisphaeric@Florke) Erichsen K * IS
30. | Phlyctis argengSpreng.) Flot K - -
31. | Platismatia glaucgL.) W.L.Culb. & C.F.Culb. L - -
32. | Ramalina farinacedL.) Ach. Kr - -
33. | Thelotrema lepadinurfAch.) Ach. K * kK SBS

Apzimgjumi/ Designations

K — krevukerpji/ crustose lichend. — lapukerpji/ foliose lichensKr - krimu k&rpji/ fruticose lichens

IS — dabisko meZa biotopu indikatorsuges&/odland key habitat indicatorspecieSBS — DMB speaias
biotopu sugas/ habitat specialist speciew@ddland key habitatdAS —ipasi aizsargjamas sugaséspecially




protected speciedMIK — ipa8i aizsargjamas sugas, kam veidojami mikroliegumi/especially protected
species, for which microreserves should be cread¢H —woodland key habitats

Objektos sastopamas aghs ipaSi aizsargjiamas sugas (24.2 %) Acrocordia
cavata (Ach.) R. Harris,Arthonia leucopelleg/Ach.) Almq., Arthonia spadiced eight.,
Arthonia vinosaleight, Lobaria pulmonaria(L.) Hoffm., Opegrapha vermicellifera
(Kunze) J.R.Laundon,Pertusaria hemisphaerica(Florke) Erichsen unThelotrema
lepadinum(Ach.) Ach., no kugm tris sugm veidojami mikroliegumi (9.1 %)Acrocordia
cavata, Opegrapha vermicellifera, Thelotrema lepadn Turklat konstagtas tis specilas
biotopu sugas (9.1 %)Lobaria pulmonaria, Opegrapha vermicellifera, Theéma
lepadinum un septias indikatorsugas (21.2 %)Acrocordia gemmata Arthonia
leucopellea, Arthonia spadicea, Arthonia vinp&raphis scripta, Lecanactis abietina
Pertusaria hemisphaericakas nofida uz pierarotiem apstkliem sevi&i apdraudtam
sugm — SBS un liecina par ilgstoSi netratiem dabiskiem procesiem awdz

Melnalk&u mezi ir biolgiskai daudzveitbai loti noZzmigas plaibas, par ko
liecina ar petijuma rezuliti: melnalk§iu DMB ir lielaka epiftkerpju daudzveitba,
salidzinot ar ptitajiem priezu un ozolu biokoku DMB un tas atbilst l#eratiras datiem
(S6mermaa, 1972; Prigis, 1999a; Prietis, 1999b).

Keérpju sugu skaits objektos kapaiadits 3.11. att. Sugu skaits melnalkSDMB
butiski neat&iras (p-\ertiba = 0.242 >a = 0.05). Vislielikais sugu skaits — kopum
14 sugas (42.4 %) konsttds 13. objeld, kas @c tak@icijas datiem ir vezka melnalkgu
audze ptijuma ietvad; 13 sugas (39.4 %) — 5. objekkura domire melnalksnis, bet egle
un kerzs ir relaivi neliela piemistrojuna, saidzinot ar citiem objektiem un 11 sugas
(33.3 %) — 7., 8. un 11. objektkuroskerpju daudzveitbu var izskaidrot ar audzes sast
un koku vecumu. Vismakais sugu skaits ir 2. un 12. objgk@ sugas jeb 12.1 %), ko
ieteknEjusi audzes agka apsaimniekoSana vai kontintis grravums. Rrgjos objektos
atrastas 5 — 9 sugas (15.2 % - 27.3 %)zpid sugu skaits objekt 8.62 sugas.

Visos objektos (100 %) sastopama kréeupju sugalepraria incana(L.) Ach.
(3.12. att.). Visbiezk sastoparms DMB indikatorsugas iArthonia spadiceaun Graphis
scripta (85 % objektu),Arthonia vinosa(54 % objektu),A. leucopelleaun Lecanactis
abietina (31 % objektu).Kerpju sugas -Lobaria pulmonaria, Thelotrema lepadinum,
Opegrapha vermicellifera, Pertusaria hemisphaeriéerocordia cavatair sastopamas
tikai viea objeka: 11. objeki — Lobaria pulmonaria, Thelotrema lepadinuniet
Opegrapha vermicellifera, Acrocordia cavaia Pertusaria hemisphaericab. objeka.



sugu skaits/ number of species
oo

1. 2. 3. 4. 5 6. 7. 8 9. 10. 11. 12. 13
objekti/ objects

3.11. att.Kérpju sugu skaits melnalk&%au DMB objektos
Fig. 3.11 The number of lichen speciesin objects of black alder WKH

Sugu sastopaiima melnalkdu DMB pa augstumiemdbiski neatgiras (attietyi
0.5 m augstum p-\ertiba = 0.360 > = 0.05 un 1.5 m augstdnp-vertiba = 0.559 > =
= 0.05) (3.12. att.; 3.5. tab.). Kopan®.5 m augstum konstattas 30 sugas, bet 1.5 m
augstum — 27 sugas, savak uz melnalksiem lielaka sugu daudzveida ir \erojama uz
stumbra 1.5 m augstungattiedgi pa augstumiem kons&és 19 un 23 sugas), ko izskaidro
augsta gaisa mitruma un apgaismojuma aifistaudZ (SOmermaa, 1972; Kuusinen,
1996c¢).
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3.12. att.Kérpju sugu sastopaniba pa augstumiem uz melnalkéu stumbriem
Fig. 3.12 The occurence of lichen species at the heights on trunks of black alders



Kérpju procentadlais segums pa augstumiem nastigki atkirigs (p-vertiba =
= 0.626 >a = 0.05) vidgjais kérpju procentalais segums 0.5 m augstarnn 52.76 %, bet
1.5 m augstumnedaudz maks — 50.96 %, ko izskaidro laki mitruma apsikli stumbra
pamate. Pasiv poziiva korehcija starp procentliem segumiem pa augstumiem
(korelacijas koeficients , = 0.462, p-@értiba = 0.028 < = 0.05): jo liehks segums 0.5 m
augstum, jo tas lieliks af 1.5 m augstum lielaks kérpju segums stumbra pamatseknz
kérpju dispersiju ar uz stumbra, jo eetaivas kérpju diasporas p izplafities tikai
nelielos atilumos (Dettki, Esseen, 1998; Dettki et al., 2000 tam to veiksiAgu
kolonizaciju nosaka vides faktori (piedram, subs#ta ipasbas), veiksiga konkurence ar
sinam un pladka meéroga — pientroti biotopi (Heegaard, Hangelbroek, 1999; Heegaard
2000).

Sugu skaits ekspozdjas uz stumbra idiski neat&iras ne pa debess puos -
Z, ZR un D, DA, ne arpa augstumiem (attiegi Z, ZR un D, DA 0.5 m augstuin-
p-vertiba = 0.512 > = 0.05;Z, ZR un D, DA 1.5 m augstuin- p-\ertiba = 0.124 >u =
= 0.05;Z,ZR 0.5 m un 1.5 m augstam p-\ertiba = 0.089 >u = 0.05;D, DA 0.5 m un
1.5 m augstum — p-\rtiba = 0.108 > = 0.05) Tomer vérojama tendence, ka lads
kérpju sugu skaits 0.5 m augstanr konstaéts stumbra D, DA ekspodja, savukirt
1.5 m - Z, ZR ekspagija. So sakabu pamato gaismas un mitruma mijiedaebda#dos
stumbra augstumos.

Visos objektos veikta spebdd biotopu un indikatorsugu ekspogas grafiska
anaize. Spedilas biotopu un indikatorsugas uz stumbriem melnalkBMB sastopamas
visas eksporijas. To novietojuma arile liecina, ka ekspddjai uz stumbra naviliskas
nozZimeskerpju izplatba un & atkafga no objektu lokajam ipadbam, jo dazdos objektos
sugas realiz atkirigas ekspazijas nisas.

Melnalk&iu DMB objektos galvenaitt sastopamagnniju un encieSu kérpju
sugas, kas aug augsta gaisa mitrumaakjost. Konstadtie kérpji pieder pie R-Eiropas un
Viduseiropas sugm. Mazk izteikta kontinentaliite nowrojama objektos Kurzen
(5., 10. un 11. objektsKerpju sugu ekolgiskie raditaji uzrada skibu lidz pietiekami skbu
substata reakciju un vidu mineglvielu daudzumu uz mizas visos objektos. Visos
objektoskérpju toksikotoleranceartéjama k vidgja.

Keérpju ekolagiiskie raditaji — temperaira, kontinentalite, pH reakcija, bapas
vielu daudzums un toksikotoleranceitiskas savstagpas sakabas neuzda, t&u
savstarpji negaivi korele objekta gaismas un mitruma ekglkkie r”ditaji starp
augstumiem - jo lieks gaismas ekofpskais aditajs 1.5 m augstum jo mazks mitruma
ekolagiskais &ditajs 0.5 m augstum (korekcijas koeficientst , = - 0.646, p-@rtiba =
= 0.007 <a = 0.05). Jo liedks mitruma teditiskais ekolgiskais &ditajs, jo lielaks sugu
skaits objela (korekcijas koeficientst , = 0.489, p-@rtiba = 0.031 <o = 0.05) un pa
augstumiem (atti@gi 0.5 m augstum korehkcijas koeficientst , = 0.467, p-ertiba =
= 0.045 <o = 0.05 un 1.5 m augstarkorekcijas koeficientst , = 0.558, p-@rtiba =
= 0.016 <a = 0.05).

Melnalk&u DMB kopgjam kokaudzesk&rslaukumam nav idiskas ietekmes ne
uz sugu skaitu objekt ne uzkérpju ekolgiskajiem &ditajiem, toner rezuléti rada, ka
mitrums un temperata vagtu bat vissvargakie faktori kérpju sabiedibu atistiba
melnalkfiu DMB. Jo liekks audzesk&rslaukums, jo taj vairak encieSu urenmilu kérpju
sugu un augsks gaisa mitrums objekt



Skujkoku &erslaukumam melnalk® DMB ir batiska ietekme ukerpju mitruma
ekolagisko raditaju (korekcijas koeficientst , = 0.522, p-@rtiba = 0.017 <o = 0.05): jo
lielaks skujkoku Eerslaukums objelat jo lielaks kérpju mitruma ekolgiskais aditajs.

3.4. Dabisko meza biotopu uztu#Sanas nosagumu analize

3.4.1. Priezu DMB apsaimniekoSana biofgiskas daudzveidbas
saglamSanai un veiciraSanai

leteicamie priezu DMB audzu objektu apsaimniekoSaneeidi ir egles
izplatSaras samazi@Sana prieZu mezos un ierobeZzota (rewg)l dedziasana.
ApsaimniekoSanas p@Esimus pamato atza, ka priezu DMB audzes objektos past
butiska koreicija starp eglesk&rslaukumu un kofo kérpju sugu skaitu objekt starp
egles gerslaukumu un sugu skaitu 0.5 m augsiuka ai starp audzesk8rslaukumu un
sugu skaitu 0.5 m augstampalielinoties Eerslaukumamkerpju sugu skaits samazms
Sadi rezulsti lauj izteikt pi@mémumu, ka, ierobeZojot egles izptau priezu DMB,
palielinatos kérpju epifitu daudzveitba. Savukrt priezu DMB biokoku objektos
piengrotakais apsaimniekoSanas plasms ir priedes biokoku atsegSanaginut egles.

Kopgjais kérpju sugu skaits un atsekiSpa augstumiem (0.5 m un 1.5 m) uz
stumbriem priezu audg atkatba no egles &rslaukuma a#lots 3.13. att.Palielinoties
egles gerslaukumamkerpju sugu skaits samaam (korekcijas koeficientst , = - 0.427,
p-vértiba = 0.017 <« = 0.05).
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3.13. att.Kérpju sugu skaits priezu DMB
atkariba no egles Eerslaukuma (m?%ha)
(apazmgjumi/ designationse - 0.5 m;m — 1.5 m; A — kop/ total)
Fig. 3.13 The number of lichen speciesin pine WKH
depending on basal area of spruce (ffha)



Aplikojot gan priezu audZzu, gan biokoku objektus, redzaka egles rada
pastivigu n@&nojumu, kas, savuakt, negaivi ietekme sugu skaitu uz koku stumbriem un ir
limitgjoSais faktors stumbru koloricijai borealajos mezos (Uliczka, Angelstam, 1999).
Kopuma & tendence vaik izteikta ir tiesi priezu audZzu objektosids rezultti lauj izteikt
pienemumu, ka, apsaimniekojot priezu DMB ar aa@stinétajiem paémieniem,
palielinatos kérpju epifitu daudzveitbha. Nav konstatas hitiskas sakabas starp koo
audzes un eglek&slaukumu unkérpju procentélo segumu 0.5 m un 1.5 m augstum
objektos.

DMB indikatorsugalecanactis abietinakas aug uz g stumbru pamatm un
kurai nepiecieSams paaugats gaisa mitrums, liecina par ilgstoSu meza Kkorititiu
(17. objekd). lesgjams, ka Saj objeka biologiskas daudzveitbas rtibas jau saisias ar
egli. Sugas saglabBanai nepiecieSama sulagr - edu kontinuiite un nemaifga
mikroklimata saglafiSana (Berg et al., 2002).

Biokoku objektos nav konstda hitiska koredicija starp eglesksrslaukumu un
kérpju sugu skaitu abos augstumos un &ogkerpju sugu skaitu objekt ka ai starp
audzes kogo skérslaukumu urkérpju sugu skaitu abos augstumos undoierpju sugu
skaitu objeka.

Priezu audzes objektos nav konatatitiska korehcija starp eglesk§rslaukumu
unkérpju sugu skaitu 1.5 m augstanstarp audzes ke skerslaukumu un kogjo keérpju
sugu skaitu un sugu skaitu 1.5 m augstum< ryos.12= 0.576). Savukt, starp egles
&erslaukumu un kofjo sugu skaitu (R= 0.3389), & af sugu skaitu 0.5 m augstdm
pastv bitiska koreficija (RF = 0.2581). Bitiska koredicija pasiv af starp kopjo audzes
&arslaukumu un sugu skaitu 0.5 m augsiuir ro gs.12= 0.576; R= 0.3134).

3.4.2. Ozolu biokoku DMB apsaimniekoSana biolgiskas daudzveidbas
saglataSanai un veiciraSanai

Ozolu biokoku uztwSanas rerkis ir pagariat biokoku mizu un veiciat ar Siem
biologiski veciem platlapjiem saigd biologisko daudzveitbu, ka afi apsaimniekojot
parikt, lai mezaudz platlapji @rstavétu visas vecuma grupasadgjadi veidojot
nepiecieSamo meza un striakt kontinuiti starp paaudsm (Dettki, Esseen, 2003; Esseen,
2006). Liekka dda no kérpju sugm ir pielagoju&s ipaSiem meza apsaimniekoSanas
veidiem, kas veido dgi atklatas plaibas, t.sk. arparkveida pavas (Thor, 1998).

Ozolus, kas agk auguSi atklta ainawa, palapeniski patgaismo, izeértot tos
kokus, kas trakc vai na&no biokokus (1. objekts). aRjos objektos, pirms
apsaimniekoSanas ukSanas, izértcjams apkrtgjas audzes vecums un sugu sest
Vecakas un prauguds lapu koku auds iesgjama pasSizrobosas un notiks dabisks
dazdvecuma audzes veidosanprocess (2., 3., 5., 7. objaktte nepiecieSama egles
retinaSana kokaudzes oteaptiva, bet ap biokokiem pakeniski iz&rtamas visas egles.
Ozolu biokoku audss ar lielu skuju kokupatsvaru kokaudzes pirmaagtava (4., 8., 9.
objek&) vispirms iz@€rtamas egles otrajstava, pec tam pakpeniski izretiamas egles
pirmaj stva, tad¢jadi veicinot dazdvecuma audzes veidoSanos.

Kailcirtes gadiuma ap ozolu biokokiem veidojama 15 — 25 m plata Qogta,
kura izlases veid var izcirst atsevi@us komerdili vertigos kokus, saglapt buferjoslas
funkcijas. Ir @tijumi par malas efektu saimnieciskajos mezos, khdu §Etjumu par
dabiskajiem meZza biotopiem un to apsaimniekoSaeasl@tiem praktiski nav (Sillett,



1994; Renhorn et al., 1997; Esseen, Renhorn, 10B&n et al., 1999; Kivistd, Kuusinen,
2000; Hilmo, Holien, 2002; Rheault et al., 2003ra8eér et al., 2003; Johansson, 2005;
Esseen, 2006)apec sadi petijumi nepiecieSamiakotre.

3.4.3. Melnalkdyiu DMB apsaimniekoSana biolgiskas daudzveidbas
saglamSanai un veiciraSanai

Visi slapjo mezu DMB, kuru biolgiskas \ertibas atkaigas no mitra stabila
mikroklimata, julgi reg¢ uz meZzsaimnieciskajiem Eksimiem blakus esoSs audzs
(Ek u.c., 2002; fikins, 2005).

Melnalk%u dabiskos meZza biotopos - 10 objektos (1. — 36.58. — 10., 12. un
13. objekts) nepiecieSama buferjoslu izveide. Satukis melnalkdu DMB objektos
(4., 6. un 11. objekts) nepiecieSamiuegplaibas ierobezoSana. Mitie apsaimniekoSanas
pasikumi veiciras biolgziskas daudzveitbas saglaisanu melnalkgy DMB un blakus
es04és audzs vags veikt mezsaimnieciskos @a&simus.

Promocijas darbagtijuma rezuliti liecina, ka A/SLatvijas valsts meZkzraudita
biologiskas daudzveitbas aizsardbas straigija attiedba uz izraudzajiem
apsaimniekoSanas objektiem — priezu, ozolu biokakumelnalkdu DMB ir pamatota un
atbilstoSa: 2 veicinas ne tikai kérpju sugu daudzveidu, bet nodroSas ilgtsgEjigus
ekolagiskos procesus DMB.

Latvijas normavwvie akti paSreiz nodroSingpasu aizsardbu atsevigam kerpju
sugm (galvenokrt SBS), kas ir ielautas arDMB inventarizcijas metodik, gan ar sugu
sarakst, kam pveido mikroliegumi Par mikroliegumu izveidoSanu, aizsafolz un
apsaimniekoSanu2001). Turkit LR Zemkopbas ministrijas 09.11.2001 instrukcija Nr.7
.MeZa biotopu, kuriem izveidojami mikroliegumi, mdSanas metodika’ LR ZM
09.11.2001 instrukcija Nr. 7 ,Meza biotopu, kuriemreidojami mikroliegumi, noteikSanas
metodika,2001) nosaka, ka mikrolieguma izveidoSanu DMB vBiMB pamato speaélo
biotopu sugu un indikatorsugua kain tam batisko struktirelementu Kitbiatne biotog.
Promocijas darba gijumi apstiprina So itisko atzhu, ka mikrolieguma izveidoSanu
pamato tieSiipaSi aizsargiamo sugu, K ai ieverojama IS un SBS ktbitne DMB.
Promocijas darbagijumu rezuliita seciraims, ka nosagmi mikroliegumu izdaBanai gan
DMB un PDMB, gan aripasi aizsargjamam sugm patreizja situacija ir pamatoti un nav
nepiecieSami to gragmi vai papildirgjumi.

SECINAJUMI

1. Promocijas darba égjuma objektos kopum konstatta sekojoSa epifu keérpju
daudzveitba: 52 sugas, no kim priezu DMB sastopamas 17 sugas; ozolu biokoku DMB
- 28 sugas un melnatikg§ DMB - 33 sugas.

2. Priezu DMBkerpju sugu daudzveida kopum un pa augstumiem uz stumbratibki
neatgiras, t&u procentdlais segums pa augstumiem ittiski at&kirigs: 1.5 m augstuanr
gandiz uz pusi maaks neld 0.5 m augstumun to ietekm priedes stumbra mizagasbas.
Savukirt kérpju procentalais segums uz egles abos augstumos n&skb atkirigs un to
izskaidro efu mizas viendalgums un labki mitruma apsikli stumbra pamath Priezu
DMB keérpju sugas sastopamas uz priedes stumbies \@ksporcijas, kas liecina, kaat



atkafga no objektu lo#ajam ipasbam. Toner vérojama tendence, ka 0.5 m augsium
vairak kerpju sugu novietojuss stumbra D, DA pus bet 1.5 m augstuim- vaiak stumbra
Z, ZR pus, ko pamato mitruma un apgaismojuma mijiedaalobjektos.

3. Priezu DMB domia eéncieSu un puaskerpju sugas, kas aug sassvieis. Substita
mizas reakcija visos objektos diezgaritsk uz mizas ir vigjs mineglvielu daudzums.
Toksikotolerancesaditajs liecina, ka kopum sugu iztuiba pret piednojumu ir liela.
Priezu DMB konstata hitiska sakaba starp sugu skaitu un gaismas efiska raditaja
vértibu objektos.

4. Uz ozolu biokokiem konstths piecaspaSi aizsargjamaskerpju sugas -Arthonia
byssacea (Weigel) Almqg, Arthonia spadicealLeight, Arthonia vinosa Leight,
Chaenotheca phaeocephal@urner) Th. Fr.un Sclerophora amabiligTibell) Tibell. no
kuram tris sugm - Arthonia byssacea, Chaenotheca phaeocephala unn&itiera
amabilis veidojami mikroliegumi.K&rpju sugu skaits un sastopdra pa augstumiem
butiski neatgiras, t&u kerpju procentélais segums uz ozolu biokokiem pa augstumiem ir
butiski at&kirigs: 0.5 m augstuintas ir mazks neki 1.5 m augstuf) ko izskaidro relavi
lielaks €inu segums un mizas mnwhskie bojjumi uz stumbra pamata. Sugu skaits
ekspozcijas uz stumbra pa augstumiemitibki at&kiras: vaik kérpju sugu 0.5 m augstum
ir sastopams D, DA passavulirt 1.5 m augstumvairak sugu ir sastopams Z, ZR pu&o
izskaidro mitruma aidribas uz stumbra dados augstumos akan konkurence aram uz
stumbra pamata. Spelds biotopu un indikatorsugas uz ozolu biokoku stuerbr
sastopamas \is eksporijas, kas liecina par objektu lallo ipagbu nozmibu.

5. Ozolu biokoku DMB domi& pusnas kérpju sugas, kas aug augsta gaisa mitruma
apstiklos. Kérpju kontinentaliites H&ditaji nodala objektus atbilstoSi novietojumam
Latvijas A vai R d&. Substita - mizas reakcija visos objektosabk idz nereni skiba, uz
mizas ir vicjs minealvielu daudzums. Toksikotoleranceslitajus objektos ietekaDMB

IS un SBS Kitbutne. K&rpju ekolgiskie raditaji butiskas savstagas sakabas neuzda,
izpémums ir savstag negatva korehcija starpkérpju gaismas un mitruma ekgigkiem
raditajiem objektos.Keérpju mitruma ekol@iskais &ditajs negaivi ietekne sugu skaitu,
ipaSi - 0.5 m augstuin Keérpju gaismas ekolgskais &ditajs negatvi ietekne kopgjo
specilo biotopu un indikatorsugu skaitu objekin to skaitu arl.5 m augstum Skujkoku
gkerslaukums audz negaivi ietekne sugu skaitu 0.5 m augstand, DA ekspozcija. Jo
veaki ozolu biokoki, jo liehks spedilo biotopu un indikatorsugu skaits objakturklat
pastv pozitiva sakaiba ar starp speaio biotopu un indikatorsugu skaitu abos augstumos.
Jo veaka apkirteja audze, jo maik sugu sastopams 1.5 m augsium ozolu biokokiem.
Savukirt, jo ilgak apenojuma audzis biokoks, jo maks ir kérpju procentalais segums
0.5 m augstumuz to stumbra.

6. Melnalkiu DMB konstattas astgas ipaSi aizsargjamaskerpju sugas -Acrocordia
cavata (Ach.) R. Harris,Arthonia leucopelleg/Ach.) Almq., Arthonia spadiced_eight.,
Arthonia vinosaleight, Lobaria pulmonaria(L.) Hoffm., Opegrapha vermicellifera
(Kunze) J.R.Laundon,Pertusaria hemisphaerica(Florke) Erichsen unThelotrema
lepadinum(Ach.) Ach., no kuam tris sugm veidojami mikroliegumiAcrocordia cavata,
Opegrapha vermicellifera, Thelotrema lepadinukerpju sugu skaits, sastop@m un
procentalais segums pa augstumiem melnalk®®MB bitiski neat&iras. Af sugu skaits
ekspozcijas uz stumbraidiski neat&iras, ton¢r vérojama tendence, ka l&ds kérpju sugu
skaits 0.5 m augstuimir konstagts stumbra D, DA ekspdzja, savulirt 1.5 m -
Z, ZR eksporija, ko pamato gaismas un mitruma mijiedheb Spedilas biotopu un



indikatorsugas uz stumbriem melnalkSDMB sastopamas \ds eksporwijas, tas liecina
par objektu loklo ipasbu noZzmibu.

7. Melnalkju DMB sastopamasnmilu un éncieSukerpju sugas, kas aug augsta gaisa
mitruma apgtklos. Mazk izteikta kontinentalitte nowrojama objektos Kurzeen
Substita — mizas reakcija visos objektos ir diezgaibskidz pietiekami skba, uz mizas ir
videjs mine&lvielu daudzums. Visos objektdsrpju toksikotoleranceartéjama k vidgja.
Kérpju ekolgiiskie mditaji butiskas savstafjas sakabas neuzda, t&u savstarf
negalvi korele objekta gaismas un mitruma ekgikkie rmaditaji. Jo lielaks mitruma
ekolagiskais aditajs, jo lielaks sugu skaits objektun pa augstumiem. Jo k&b
melnalkfu DMB audzes k&rslaukums, jo taj vairak éncieSu unenmilu kérpju sugu un
lielaks gaisa mitrums, bet, jo lids skujkoku Eerslaukums objeld jo lielaks kerpju
mitruma ekolgiskais aditajs.

8. leteicamie priezu DMB audzu objektu apsaimnieka$ veidi ir egles izpl&aras
samazifSana priezu mezos un ierobezota (retg)l dedziasSana, savutt priezu DMB
biokoku objektos piegrotakais apsaimniekoSanas plasms ir priedes biokoku atsegSana,
izcertot egles.

9. Ozolu biokokus, kas atir augusi atiita ainawa, pakapeniski patgaismo, savuikt parejo
objektu apsaimniekoSanu nosaka @fdfas audzes vecums un sugu ¥est ve@kas un
parauguds lapu koku auds pasSizroboSas rezulita notiks dabisks dadlvecuma audzes
veidoSaas process, ko veicis egles retiiSana audzes oteagtiva, bet audzs ar lielu
skuju kokuipatsvaru, izértamas eglesaticjadi veicinot daZdvecuma audzes veidoSanos.
Kailcirtes ga@iuma ap ozolu biokokiem veidojama 15 — 25 m plata ho&a, kug izlases
veida var izcirst atsevidus komerdili vértigos kokus.

10. Melnalk&u DMB nepiecieSama buferjoslu izveide uriegplatbas ierobezoSana.

11. Promocijas darbagpjumu rezulkiti liecina, ka A/SLatvijas valsts mezZizraudita
biologiskas daudzveitbas aizsardbas straigija attiedba uz izraudzajiem
apsaimniekoSanas objektiem — prieZu, ozolu biokakunelnalku DMB ir pamatota un
atbilstoSa: @ veicinas ne tikaikeérpju sugu daudzveiu, bet nodroSas af ilgstsiEjigus
ekolagiskos procesus biogiski vértigos biotopos. Turt nosagumi mikroliegumu
izdaliSanai gan biolgiski vértigos biotopos (DMB un PDMB), ganiapasi aizsargjamam
kérpju sugm patreigja sitlacija ir pamatoti un nav nepiecieSami to gjomi vai
papildirgjumi.

12. Nakotné nepiecieSami giumi par apsaimniekoSanas ietekmi uz #mpifkérpju
sabiedibam dabiskajos meza biotopos.



Zinatniska darba aprobacija/ Aprobation of research results

Promocijas darba petijumu rezultatu prezentacija starptautiskas konferen@s/
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1. 21.04.2005. Starptautiska zniska konference ,Research and Conservation of
Biological Diversity in Baltic Region” Daugavpilsriversiite, Daugavpils. Refeta
tema: ,Elaboration and approbation of the monitoriofy Woodland Key habitat
management efficiency” (I.Straupe, J.Donis, B.BambeBarSevskis, D.Meiere,
D.Pilate, A.Pite&ns)
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woodland key habitats” (I.Straupe, J.Donis)
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(I.Straupe)
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2007", LLU, Jelgava. Refgta €ma: ,The lichenoindicative evaluation of oak
woodland key habitats” (I.Straupe, J.Donis)
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5. Konfereru tzes



Straupe |., Donis.J2007. The lichenoindicative characteristic of giant oa&es in
woodland key habitats in LatvidBBook of Abstracts of 4th International Scientific
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Daugavpils, Latvia, p. 119

Popularzinatniskas publikacijas par promocijas darba €mu/
Popular - scientific publications related to subject of the thesis
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Projects, in the framework of which research has been carried out
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From the period of 01.02.2005 to 28.02.2008 theaktion and preparation of thesis
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3.5. tabulaiTable 3.5

Promocijas darba pienemtie kérpju sugu sasinajumi, kas lietoti attelos/

Designations of lichen species used in figures

Attélos lietotais sugas

N . _ _ sasimgjums/
No Kerpju suga/The lichen species De5|gnat|ons _
' of species used in
figures

1. Acrocordia cavatgAch.) R. Harris Acr cav

2. Acrocordia gemmatgAch.) A. Massal. Acr gem

3. Arthonia byssace@\eigel) Almq. Arby

4. Arthonia leucopellegAch.) Almg. Arth leuc

5. Arthonia radiata(Pers.) Ach. Arth rad

6. Arthonia spadiced.eight. Arth spad

7. Arthonia vinosa_eight. Arth vin

8. Arthothelium ruanunA. Massal. Korb. Artho rua

9. Buellia punctata(Hoffm.) A. Massal. Bu punc

10. | Catinaria atropurpuregSchaer.) Vezda & Poelt Cat atro

11. | Chaenotheca ferrugine@urner & Borrer) Mig. Chaen fer
12. | Chaenotheca phaeocephdlBurner) Th. Fr Chap

13. | Chrysothrix candelarigL.) J. R. Laundon Chca

14. | Cladonia coniocraeaKlorke) Spreng. Clad con

15. | Cladonia digitata(L.) Hoffm. Clad dig/ cldi
16. | Cladonia squamosHoffm. Clad squa
17. | Dimerella pineti(Ach.) Vezda Dime pin

18. | Evernia prunastriL.) Ach. Eve pru

19. | Graphis scripta(L.) Ach. Gra scri

20. | Hypocenomyce scalar{$\ch.) M.Choisy Hypo sca
21. | Hypogymnia physoddt.) Nyl. Hyp/ hyp

22. | Imshaugia aleuriteg¢Ach.) S.L.F. Meyer Imsh aleu
23. | Lecanactis abietingdAch.) Corb. Lec

24. | Lecanora carpinedlL.) Vain. Leca

25. | Lecanora rugosell@ahlbr. Leca rug

26. | Lecidella euphoregFlorke) Hertel. Leci euph
27. | Lepraria incana(L.) Ach. Lepr/ lepr

28. | Lobaria pulmonaria(L.) Hoffm. Lob pulm

29. | Melanelia glabratula(lLamy) Essl. Mel

30. | Micarea melaengdNyl.) Hedl. Mic mel/ mime
31. | Opegrapha rufesceriers. Ope ruf

32. | Opegrapha varidPers. Ope var

33. | Opegrapha vermicelliferéKunze) J.R.Laundon Ope verm
34. | Parmelia sulcatalaylor Parm sulc
35. | Parmeliopsis ambigu@Wulfen) Nyl. Parm amb/ paam
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Attelos lietotais sugas

N . | . sasirgjums/
No Keérpju suga/The lichen species DeS|g_nat|0ns _
' of species used in
figures
36. | Peltigera praetextatéFlorke ex Sommerf.) Zopf Pelt prae
37. | Pertusaria albescen@iuds.) M.Choisy & Werner Pert alb/ peal
38. | Pertusaria amargAch.) Nyl. Pert ama
39. | Pertusaria coccode@Ach.) Nyl. Pert coc
40. | Pertusaria flavida(DC.) J. R. Laundon Pert fla
41. | Pertusaria hemisphaeric@lorke) Erichsen Pert hemi
42. | Phlyctis argengSpreng.) Flot Phly arg
43. | Platismatia glaucgL.) W.L.Culb.& C.F.Culb. Plat gla
44. | Ramalina farinacedL.) Ach. Ram far
45. | Sclerophora amabili¢Tibell) Tibell Scle
46. | Scoliciosporum chlorococcufGrewe ex Stenh.) Vezda Scol chlo
47. | Usnea hirta(L.) Weber ex F.H. Wigg. Usnea
48. | Xanthoria parietinaL.) Th. Fr. Xp
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1. GENERAL DESCRIPTION
Topicality of the theme

Biological diversity is one of the masonditions of the existence of living nature.
It is also the criterion of the forest’s conditiand its sustainable use. Unfortunately, due to
intensive forest management, the biological divers decreasing; some changes have
been taking place in the ecological processeseanfdhest. It has a negative influence on
species. Thus, it is necessary to coordinate tkeifsgs of biological diversity and forest
management. The woodland key habitat (WKH) dneddotential woodland key habitat
(PWKH) are forest biotopes distinguishing of whith based on the presence of the
structural elements which characterize sustaiialaif the forest (structures in the forest,
which are important for special habitat species,efcample, different kinds of fallen and
decaying parts of trees, dry trees, biologicalty toees), the presence of indicator species
(IS - ecologically specific species, which have csfpe habitat requirements and whose
presence indicates a particular feature in thestprand special habitat species (SBS -
endangered species which usually disappear in dhests which are managed for the
purpose of commercial tree harvesting) in the retsge place (Ek u.c., 2002). For the
purpose of conserving biological diversity over gegiod of 1997 to 2004 in Latvia’s state
forests 43420 ha of WKH and 13690 ha of PWKH hasenbdistinguisheddabisko meza
biotopu inventarizcija/ Woodland key habitat inventgry2002; Ermanis, Ek, 2003;
Dabisko meZa biotopu apsaimniekoSana Latvifhe management of woodland key
habitats in Latvia 2005). There is an opinion, that in order to sgstully preserve
biological values, in 30 % of the total WKH and PWkareas it is necessary to carry out
special management or to make special buffer zarmsnd them. It should be noted, that
the process of collecting data on woodland keytais still in progress.

In the inventory of woodland key habitats lichesu® one of the groups of
organisms which are used to evaluate the biologicarsity and forest continuity (Auzs
et al., 2000; Ek u.c., 2002; Zngaéi, 2003). Lichens are organisms, which are pa#rtul
sensitive to environmental changes, especialliféachanges in anthropogenic factors. That
is the reason why they are used as indicators Heranalysis of conditions of natural
landscape features. In Latvia’'s forests 342 spetfidishens have been identified (60.3 %
of the total lichen flora of Latvia) from which 43pecies are included in the list of
particularly protected species, and more than & dialendangered lichen species are
connected exactly with WKH and PWKH. Lichen monigris especially important for
evaluating environmental changes, especially iatiet to natural habitats that play a great
role in the preservation of biological diversityitéfans, Zeiviniece, 2000; Donis, Straupe
u.c., 2004; Brmanis, 2006)The theme of the thesis as well as the objectiee® libeen
chosen in the context of research on lichen addpyaénd insufficient research on WKH
and PWKH.

The aim of the thesis

The evaluation of biological valuable woodland tbpes in Latvia by
lichoindicative method.



Research objectives

1. Analysis of conditions of distinguishing out tiypes of woodland key habitats.

2. Analysis of adaptability of woodland key hatstat the context of survival specifics of
lichen species.

3. Analysis of maintenance conditions for woodl&eg habitats.

Scientific novelty and practical significance

Within the framework of the thesis, in total 4Xdst stands which correspond to
the status of WKH have been chosen in Latvia arttiese stands it has been envisaged to
carry out WKH management and monitoring of its @ffel9 coniferous WKH — 12 pine
stands WKH and 7 pine biotreesWKH; 9 oak biotrees B black alder WKH).

The methodology of WKH monitoring has been devetbpand approbated
(Donis, Straupe u.c., 2004). In all the WKH samplets have been set up and the
lichenoindicative analysis has been carried outn{oStraupe u.c., 2004). The data
obtained present unique scientific information ba turrent environmental situation in the
research sites in the aspect of lichen species conties, and they enable to forecast the
possible changes, which will take place under tifleence of management activities, and
also allow to repeat the monitoring and compare rgmults in the future. The WKH
maintenance conditions have been analysed and adgdluand scientifically reasoned
management types and practices have been recomdhientthe thesis. The results obtained
testify, that the strategy chosen by the jointdst@ompanyLatvijas valsts mezon
protecting the biological diversity, concerning tblgosen management sites — pine, oak
biotrees and black alder WKH - is justified and rayppiate: it will promote not only the
diversity of lichen species, but also ensure snatdée ecological processes in biological
valuable biotopes.

Structure and coverage of thesis

Chapter 1 deals with the analysis of distinguishing out tweodland key
habitats. The first part of the chapter deals wiith concepts of biological diversity and
sustainable forestry. The second part present&xptanation of the terms of WKH and
PWKH indicator species, habitat specialist specasd structural elements. The
classification of WKH into groups has been analyaed explained. The cognizance of
WKH in Latvia has been evaluated. The third parttlué 1st chapter deals with the
description of lichenoindication: the biologicalachcteristics of lichens; the analysis of the
influence of substratum on the development andibligton of lichens. It also describes the
correlation between the vertical location of lickeand exposition on the tree trunk. The
ecological indicators of lichens have been analy3ée history and measures of lichen
conservation in Latvia have been evaluated.

In the first part ofChapter 2 the research sites have been characterised. The
second and third part describe the methodologyieddl fwork and the methods of data
analysis.



Chapter 3 presents the findings obtained on WKH adaptabitiy survival
specifics of lichen species. It analyses the maartee conditions of WKH in Latvia. In the
first part of this chapter epiphyte lichens, theaurrence, their coverage in percentage,
exposition on tree trunks as well as values ofagodl indicators in pine stand and pine
biotrees WKH have been characterised. The secoththana part of the third chapter deals
with the same type of analysis of oak biotrees laladk alder WKH. In the fourth part the
maintenance conditions of WKH and possible meastoesonserving and promoting
lichen diversity have been evaluated, basing omakelts of the thesis.

The thesis contains 123 pages. Information has lseenmarised in 21 tables,
30 figures and 4 appendices. 188 information sauinewe been used.

2. MATERIAL AND METHODS

In order to carry out the lichenoindicative anadysi WKH in Latvia, 41 research
sites (objects) — WKH were chosen: 19 coniferousH\K2 pine stand and 7 pine biotrees
WKH), 9 oak biotrees WKH and 13 black alder WKH.eJhare state owned: 34 sites are
managed by the joint - stock compabgtvijas valsts mezibut 7 sites are under the
supervision of the Forest Research Station of thgeS-orest Service. The sites are set up
in the framework of projects of LSFI ,Silava”, attte author of the thesis has participated
in the implementation of the projects.

As the research sites are envisaged for long-teronitoring of habitat
management effect in each sitee or two sample plot sections were made deperaing
the size or configuration of the sites, each sactionsisting of four 500 frarea circular
sample plots (7 — 8 sample plots). One sample g#otion is envisaged for the WKH
control part in the future, while the other is te bsed for experimental or management
part.To characterise the stands in sample plots theed@msof the trees of the 1st and 2nd
level were measured at breast height (DBH), as agethe total basal areg{and also the
basal area for separate tree species (Donis, $traap 2004; Straupe, Donis, 2006).

In each sample plot for the purpose of carryingtbatlichenoindicative analysis
in the stand 3 - 4 trees are selected randomlyjrbaach sample plot of biotree WKH —
one biotree. In total 511 trees have been measuregiine WKH - 300 pines and
18 spruces, in oak WKH - 71 oaks and in black all&H - 122 trees, inter alia 85 black
alders, 13 spruces, 13 aspens, 6 ashes, 3 limesent.

The record of lichens on trees is made clockwideE~S-W), using the line
method at two heights — 0.5 m and 1.5 m abovedhbtaollar: the trunks of the trees are
girdled by bands on which all the lichen speciesictv touch the band and the distances in
centimetres (cm) occupied by lichens are markedh vilte precision 0.1 cm in
circumference.

The species of lichens were identified under latooyaconditions at the Faculty
of Biology, using the Plant Identifier¢Abolina Vimba, 1959; Makapesuu, 1971;
Paccaguna, 1975; Purvis et al., 1992; Wirth, 1995; Thor, llisson, 1999; Dobson, 2000).
The conspectus of lichens in Latvia is used fordlassification of lichen species (Pites,
2001).

The bands with the field data information on lichgere measured and the data
obtained were summarized in the tables. Usingitteedf each lichen species expressed in



centimetres on the tree trunk, its coverage in @géege has been obtained. After that,
summarizing the data obtained on the sample tegekdividing this figure by the number
of studied trees, the mean coverage in percentageath lichen species and for all species
totally in sample plot is obtained.

In the preliminary processing of data, to determihe exposition of lichen
species depending on the cardinal points and hdwitExcel 2003 program was used. For
further processing of the data the circular datdistical analysis computer programme
AXIS 1.1. (PISCES Conservation Ltd.) has been uddte mean direction has been
calculated for each classification group and it9®6onfidence interval, the mean resultant
length and other statistical indicators (Fishe3)9

Exposition on the the tree trunk and its meanevaiwection has been determined
for lichen species — the total in the site andaglts of 0.5 m and 1.5 m above the root
collar. In sites the directions of mean valuesxgasitions of different lichen species have
been demonstrated. The correspondence of the dicdaion carried out by the species to
the randomness has been verified, using the Réwtest for unspecified mean direction
(Donis, Straupe u.c., 2004; Straupe, Donis, 200B¢. mutual comparison of research sites
has been done by means of GLM Univariate analysthod, (SPSS 12.01 GLM) (Field,
2005). The non — parametric methods have been yfseriteria and Wilkokson test as well
as coefficients of Kendalt , rank correlation (Paura, Arhipova, 2002; Arhipotalina
2003). For the decrease of heterogenity of datalwdity arcsin transformation has been
used (Liepa, 1974; Krebs, 1999).

In all the research sites the ecological evalmatias been performed, using
theoretical ecological indicators of lichen specidight, temperature, continentality,
moisture, pH reaction, amount of nutrients anddotalerance (Wirth, 1992).

3. ANALYSIS OF ADAPTILITY OF WOODLAND KEY HABITATS
TO THE SPECIFICS OF LICHEN SPECIES SURVIVAL

3.1. Adaptability of pine WKH to the specifics of ichen species survival

Within the research of the thesis in 19 researtds 9f pine WKH, 17 epiphyte
lichen species, belonging to 15 genera were fourd the lichens are morphologically
divided in the following way: crustose lichens {44.2 %), foliose and fruticose lichens —
5 species (respectively 29.4 % un 29.4 %) (Tablg. Ihe especially protected species
have not been found in pine WKH.

In pine WKH 15 lichen species were found on pinesnf which 14 species
(93 %) were identified in pine stands, but 9 (60-%@n pine biotrees, whereas on spruces in
pine stands (4 research sites), correspondinglych@n species (53 %).

The occurrence of lichen species in research steshown in Fig. 3.1. In all
research sites the crustose lichen spdagsaria incana(L.) Ach. is present (100 %). The
common species in pine WKH arhaenotheca ferruginegTurner & Borrer) Mig.,
Cladonia coniocraedFlorke) Spreng.Parmeliopsis ambigu@Wulfen) Nyl., Hypogymnia
physodeqL.) Nyl., Platismatia glauca(L.) W.L.Culb.& C.F.Culb. andMicarea melaena
(Nyl.) Hedl., while WKH’s indicator speciesL-ecanactis abietingAch.) Korb. was found



on spruces only in one site — N0.17 and it is moistdered to be a typical indicator species
of pine WKH.

The lichen species diversity of pine WKH in totptyalue = 0.989 > = 0.05)
and between the sites at both heights on the isun&t significantly different: at the height
of 1.5 m 15 lichen species have been found (p-val0e981 >0 = 0.05), but at the height
of 0.5 m - 16 lichen species (p-value = 0.964=>0.05) (Fig. 3.2., Table 3.5).

The average number of lichen species in the relsesdtiec at the height of 0.5 m on
pines is 5.5 species, but at the height of 1.55% species. Besides, the lichen species are
rather more often found on tree trunks in pinedsaihan on pine biotrees: at the height of
0.5 m respectively 6.3 and 4.4 species, at thehhes§ 1.5 m — 6.2 and 4.4 species
(Fig. 3.2; Table 3.2). Supposedly, pine stands renslie necessary conditions for these
epiphyte lichen species populations, while pinetrbes occur in the stands, where the
proportion of spruce and birch is quite impressiwdich, presumably, influence the
complex of lichen species in general.

The coverage in percentage with lichen speciesunks by height in the research
sites differs significantly (p-value = 0.0000<= 0.05): at the trunk height of 0.5 m the
coverage is about twice higher than at the trunghteof 1.5 m (respectively 41.2 % and
22.6 %) (Fig. 3.3). The differences in lichen cage in percentage of the basis of the trunk
and on the trunk are explained by the charactesisti pine bark: the bark of the lower part
of the trunk of older pines has a bigger surfagghdr moisture volume and it is rougher —
it does not peel off so fast as it does in the ugaet of the trunk. Besides, the cracks
between the flakes of the bark can be valued asritat microbiotopes for propogation
and development processes of lichens. In addibonthe trunk and base of conifers we
cannot observe a strong competition between lickedsmosses, as it can be observed on
deciduous trees, e.g., black alders.

The coverage in percentage with lichen speciespaucss at both heights in the
sites does not differ significantly (Fig. 3.4.)spectively on average 85.5 % at the height of
0.5 m (p-value = 0.752 &= 0.05) and 74.0 % at the height of 1.5 m (p-vale840 >u =
= 0.05). It is explained by uniformity of sprucerband better moisture conditions at the
trunk base.

In the research sites the lichen species on the fiunks occupy different
exposition niches depending on the cardinal poffitsble 3.2). For example, although
speciesHypogymnia physodesn pines at both heights has been found in diftere
expositions, the total mean value direction is tedaon N side. The exposition and the
direction of total mean value dfypogymnia physodes pine trunk at the height of 1.5 m
is shown in Fig. 3.5.

However there is a tendency, that, on averagdatigyest number of species at the
height of 0.5 m is found in the S, SE side, buhatheight of 1.5 m — in the N, NW side of
trunks. It is attributed to moisture and light cdiwhs, which at the base of the trunk at the
height of 0.5 m are more uniform, while at the heigf 1.5 m the number of lichen species
differs significantly on the trunks in the side NW and S, SE (p-value = 0.014 <
<a =0.05), and it is higher in N, NW side, where tloaditions of moisture are better.

In all research sites the graphic analysis ofelicBpecies exposition depending on
cardinal points has been carried out. The lichetisg exposition at the height of 0.5 m of
pine biotrees in the research site No.15 is showkig. 3.6 (Table 3.5). The analysis shows
that, although, lichen species occupy differentosiion niches depending on the cardinal
points, the mean value direction of lichen speci@adonia digitata Hypogymnia



physodesMicarea melaena and Parmeliopsis ambigisamore located on E, while the
mean value direction of exposition of speciespraria incana -on N and species
Pertusaria albescens on S side. The exposition analysis of lichercigsereveals that it
has no significant role in the distribution of leaks: the exposition depends on the local
characteristics of the sites, since the specidzeedifferent exposition niches.

In the pine WKH mainly dry place, shade-tolerand dalf shade lichen species
are found belonging to W and E European species.lithens’ ecological indicators show
the rather acid pH reaction of substratum and aume@mount of minerals on the bark in
all the research sites. The mean value of toxiecaoice indicator testifies that on the
whole, the tolerance of species in the sites tgtikition is high.

The values of correlation coefficients show thatréhis no significant relation
between the stand’s basal area and values of lidoatogical indicators. It can be
concluded that in pine stands the basal area duidsane essential influence on the values
of lichen ecological indicators. However, as fartlas number of lichen species and the
value of light ecological indicator in the siteseaconcerned, a significant positive
interrelation has been stated (correlation coedfitt , = 0.708, p-value = 0.000 & =
=0.01).

3.2. Adaptability of oak biotrees WKH to the speciics of lichen species survival

Within the research of the thesis in 9 researtbssof oak biotrees WKH,
28 epiphyte lichen species, belonging to 23 gemeeae found and the lichens are
morphologically divided in the following way: cruste lichens — 21 (75 %), foliose
lichens — 4 (14.3 %) and fruticose lichens — 3 \g®(10.7 %) (Table 3.3).

Five indicator specie&crocordia gemmatéAch.) A. Massal. Arthonia spadicea
Leight.,, Arthonia vinosa.eight.,, Graphis scripta(L.) Ach., Lecanactis abietinand three
habitat specialist speciegsthonia byssacedWeigel) Almg, Chaenotheca phaeocephala
(Turner) Th. Fr.Sclerophora amabiligTibell) Tibell.) of WKH, as well as five especigll
protected speciesrthonia byssacea, Arthonia spadicea, Arthonia sadChaenotheca
phaeocephalain Sclenophora amabilifiave been found on oak biotrees, from which three
species(Arthonia byssacea, Chaenotheca phaeocephathSclenophora amabiljsmust
have microreserves (10.7 9dicator species anabitat specialist specie$ WKH have
been found irB sites (89 %): the biggest number - 5 specielS(8nd 2 SBS) — in site
No.6, 4 species (3 IS and 1 SBS) — in site Nond,ia the remaining sites — 1 to 3 species.
WKH IS and SBS have not been found only in onde Nio.1, in which, according to the
inventory data, grow the youngest oak biotrees iwithe framework of the research and
which depends on site location on the edge of farear the road.

The number of lichen species in the sites doedifiar significantly (p-value =
= 0.809 >0 = 0.05) (Fig. 3.10). The biggest number of speaesotal (11 species or
39.3 %) has been found in two research sites Nmdl2. The smallestumber of species
in total is in site No. 3 (4 species or 14.3 %),tive remaining sites 7 — 8 species
(25 — 28.6 %) have been found. The average nunfbighen species in the research site is
8 species.

The occurrence of lichen species in oak biotre&dHWs shown in Fig. 3.11. In
all the research sites (100 %) the crustose lickeciesLepraria incanais present,



11 species are rarely found - only in one site¥d)1other species — in two till five research
sites (22 % - 56 %).

The occurrence of lichen species at both heightsthe trunks is shown in
Fig. 3.9. (Table 3.5) and it does not differ sigrahtly (accordingly at the height of 0.5 m
p-value = 0.669 = = 0.05 and at the height of 1.5 m p-value = 0.¥%1= 0.05). In total
26 lichen species were found at the height of 0.Buh 25 lichen species - at the height of
1.5 m on the trunks.

The coverage in percentagef lichens on oak biotrees differs significantly
according to the heiglfp-value = 0 <u = 0.05) at the height of 0.5 m it is smaller (34.3 %)
than at te height of 1.5 m (51.0 %) (Fig. 3.1G.xdn be attributed to the presence of moss
on the base of the trunk and to mechanical damafése bark (fallen off bark, cracks)
which reduce the possible coverage with lichens.

The number of lichen species in the expositiorsedding on the cardinal points
on the trunk differs significantly according to theight (p-value = 0.040 « = 0.05). At
the height of 0.5 m more species can be found erStland SE side, but at the height of
1.5 m - on the N and NW side of trunks, this caratiebuted to differences of moisture at
different heights, as well as the competition betwkchens and mosses on the base of the
trunk.

In all research sites the graphic analysis of sitfpm of indicator species and
habitat specialist species depending on cardiniatpdas been carried out. The indicator
species and habitat specialist species on the drwikoak biotrees occupy different
exposition niches depending on the cardinal poifte analysis of their location in the
sites testifies that the exposition on the trunksdoot have an essential importance in the
distribution of lichens. The exposition of habitgiecialist species and indicator species
depends on the local characteristics of the s#i@se in different sites the species realize
different exposition niches.

In oak biotrees WKH the shade-tolerant lichen sseprevail, which grow under
conditions of high air humidity and belong to Eugap species. The indicators of lichen
continentality classify the sites according to thecation in the Eastern or Western part of
Latvia. The ecological indicators of lichen specg®ww from acid to moderately acid
pH reaction of the substratum and a medium amadumiireerals on the bark in all research
sites.The highest total value of toxicotolerance is dsthbd in site No. 1, which depends
on site location at the edge of the forest by th&dside and the community of lichen
species without rare species and WKH’s IS and SBBereas the lowest value of
toxicotolerance is established in site No. 6, whtee biggest number of WKH’s IS and
SBS are found, and where the oldest oaks grow dretens the biggest age difference
between oaks and the surrounding stand.

A significant interconnection among the theordteeological indicators (Wirth,
1992): temperature, continentality, pH reaction,oant of nutrients and toxicotolerance
has not been found. An exception is the mutuallgatige correlation between lichens’
light and moisture ecological indicators in theesi{correlation coefficient , = - 0.704,
p-value = 0.009 « = 0.01).

The lichen moisture ecological indicator negativéijluences the number of
lichen species in the site (correlation coefficiept= - 0.607, p-value = 0.034 = 0.05),
especially — the number of species at the heighd.5fm (correlation coefficient , =
= - 0.598, p-value = 0.031 « = 0.05). The lichen ecological indicator of lightgatively
influences the total number of habitat specialgtcses and indicator species in the site



(correlation coefficient , = - 0.766, p-value = 0.005«= 0.05) and their number also at
the height of 1.5 m (correlation coefficieng = - 0.669, p-value = 0.016<= 0.05).

The total stand basal area does not significamilpeénce the total number of
species (correlation coefficient, = - 0.504, p-value = 0.076 = 0.05), but the presence
of conifers in the stand negatively influencesnhbeber of species at the height of 0.5 m in
S, SE exposition (correlation coefficieng = - 0.548, p-value = 0.049= 0.05).

The older the oak biotrees, the higher the nurobéabitat specialist species and
indicator species in the site (correlation oefftie, = 0.589, p-value = 0.032 «= 0.05).

In addition, there exists a positive interconnattadso between the number of habitat
speciaist species and indicator species at botbhtsei(correlation coefficient , =

= 0.576, p-value = 0.05 a = 0.05). The older the surrounding stand, the fespecies are
found at the height of 1.5 m on oak biotrees (dati@n coefficientr , = - 0.706, p-value =

= 0.010 <a = 0.05). In its turn, the longer the biotree hasagn under the shade of other
trees, the lower the lichen cover in percentagdahat height of 0.5 m on its trunk
(correlation coefficient , = - 0.609, p-value = 0.025«= 0.05).

3.3. Adaptability of black alder WKH to the specifics of lichen species survival

Within the research of the thesis in 13 researtés sof black alder WKH,
33 lichen species, belonging to 23 genera wered@mnd the lichens are morphologically
divided in the following way: crustose lichens — decies (72.7 %), foliose lichens —
5 species (15.2 %) and fruticose lichens — 4 spd@i2.1 %) (Table 3.4).

In the sites eight especially protected specie424Acrocordia cavatgAch.) R.
Harris, Arthonia leucopelleaAch.) Almg., Arthonia spadiced_eight., Arthonia vinosa
Leight.,, Lobaria pulmonariaL.) Hoffm., Opegrapha vermicelliferéKunze) J.R.Laundon,
Pertusaria hemisphaericéFlorke) Erichsen and helotrema lepadinungAch.) Ach. are
found, from which three species must have microvese (9.1 %):Acrocordia cavata,
Opegrapha vermicellifera, Thelotrema lepadinuBesides, three habitat specialist species
have been found (9.1 %):obaria pulmonaria, Opegrapha vermicellifera, Toteéma
lepadinum and seven indicator species (21.2 9%)crocordia gemmata Arthonia
leucopellea, Arthonia spadicea, Arthonia vinp&aaphis scripta, Lecanactis abietireand
Pertusaria hemisphaericawhich indicate suitable conditions for especiatiydangered
species — habitat specialist species and testipeohanently natural processes in the stand
uninfluenced by humans.

The black alder forests are very important areagiological diversity. This is
also proved by the results of the research: inkbtdder WKH there is bigger diversity of
epiphyte lichens in comparison to the researchee @ind oak biotree WKH, and it
corresponds to the data presented in the sourck®miture (SGmermaa, 1972; Priis]
1999a; Prietdis, 1999b).

The total number of lichen species in the resean#s is shown in Figure 3.16.
The number of species in black alder WKH does fftgrdsignificantly (p-value = 0.242 >
> o = 0.05). The highest number of species in tolal species (42.4 %) has been identified
in the site No. 13, which, according to the inventdata is the oldest black alder stand
within the scope of the research; 13 species (89.4 in the site No. 5, where black alder
prevails, but spruce and pine are in relatively Isa@mixture, compared to other reseach
sites, and 11 species (33.3 %) — in sites No.ahd11, in which the diversity of lichen can



be explained by composition of the stand and agtheftrees. The smallest number of
species is in sites No. 2 and 12 (4 species or %43).fhat was influenced by the previous
management practices or disruption in continuity.the remaining sites 5 — 9 lichen
species (15.2 % - 27.3 %) have been found. Theageenumber of lichen species in the
research site — 8.62. In all the research site@ $apthe speciekepraria incana(L.) Ach.

is found (Figure 3.12). Most often found indicatpecies aréArthonia spadiceaand
Graphis scripta(85 % of sites),Arthonia vinosa(54 % of sites),A. leucopelleaand
Lecanactis abieting31 % of sites). The lichen speciekobaria pulmonaria, Thelotrema
lepadinum, Opegrapha vermicellifera, Pertusaria gghaericaand Acrocordia cavata
are found only in one site: in site No. 11 ebaria pulmonaria, Thelotrema lepadinuiyut
Opegrapha vermicellifera, Acrocordia cavaia Pertusaria hemisphaericain site No. 5.

The occurrence of species in black alder WKH byglits does not differ
significantly (respectively at the height of 0.5 pyvalue = 0.360 > = 0.05 and at the
height of 1.5 m p-value = 0.5590>= 0.05) (Fig. 3.12; Table 3.5). In total at theghe of
0.5 m 30 species have been identified, but at gighh of 1.5 m — 27 species, while on
black alders higher diversity of species have hagserved on the trunks at the height of
1.5 m (accordingly, by heights 19 and 23 specie® lieeen found) which is explained by
high air humidity and light conditions in the s{@mermaa, 1972; Kuusinen, 1996c¢).

The coverage of lichens in percentage by heighés ahot differ significantly (p-
value = 0.626 > = 0.05) the average lichen coverage in percentage didight of 0.5 m
is 52.76 %, but at the height of 1.5 m it is slightwer — 50.96 %, which is explained by
better conditions of moisture at the base of thekr There is a positive correlation
between the coverage in percentage by heightse{ation coefficientt , = 0.462,
p-value = 0.028 <« = 0.05): the higher the coverage at the heigltt. 8fm, the higher it is
also at the height of 1.5 m: bigger lichen coveragéhe base of the trunk promotes the
dispersion of lichens also on the trunk, sincevitbgetative diasporas of lichens can spread
only in short distances (Dettki, Esseen, 1998; Kbedt al., 2000), and their successful
colonisation is determined by environmental fact¢isr example, properties of the
substratum), successful competition with mosses andh wider scale, - suitable biotopes
(Heegaard, Hangelbroek, 1999; Heegaard, 2000).

The number of species in expositions on the truoksdnot differ significantly
neither by the cardinal points - N, NW and S, Sé&, loy the heights (accordingly N, NW
and S, SE at the height of 0.5 m - p-value = 0.512= 0.05; N NW and S, SE at the
height of 1.5 m — p-value = 0.1240>= 0.05; N, NW at the height of 0.5 m and 1.5 m —
p-value = 0.089 = = 0.05; S SE at the height of 0.5 m and 1.5 m — p-valuel®® >o =
= 0.05) However, there is a tendency that a higher nuroblchen species at the height of
0.5 m is found in the S, SE exposition, while a¢ theight of 1.5 m it is in the
N, NW exposition. This interconnection proves thatwmal interaction between light and
moisture at different heights of the trunk.

In all research sites the graphic analysis of sitpm of indicator species and
habitat specialist species depending on cardinaltpdas been carried out. The lichen
species on the trunks in black alder WKH are foumdll expositions. The analysis of their
location testify that the exposition on the trurded not have a significant importance in
the distribution of lichens. The exposition of Habspecialist species and indicator species
depends on the local characteristics of the s#i@se in different sites the species realize
different exposition niches.



In black alder WKH, mainly shade and shade toleli@hen species are found,
which grow under conditions of high humidity in thie. The lichens founded there belong
to the West European and Mid European species. temspicuous continentality is
observed in the sites of Kurzeme (sites No. 5, d@ &1). The ecological indicators of
lichens show from acid to sufficiently acid pH réan of substrate and medium amount of
minerals on the bark in all the research sites. tbkeotolerance of lichens is evaluated as
medium.

The ecological indicators of lichens — temperatweantinentality, pH reaction,
amount of nutrients and toxicotolerance do not sk@mificant interconections, however,
the ecological indicators of light and humidity ween heights correlate negatively — the
higher the ecological indicator of light at the didi of 1.5 m, the lower the ecological
indicator of humidity at the height of 0.5 m (cdatéon coefficientr , = - 0.646, p-value =
= 0.007 <a = 0.05). The higher the theoretical ecologicaigatbr of humidity, the bigger
the number of species in the site (correlatioefficientt , = 0.489, p-value = 0.031 <
< a = 0.05) and by heights (respectively correlatiaefticientt , = 0.467, p-value =
= 0.045 <a = 0.05 and at the height of 1.5 m the correlatoefficient , = 0.558,
p-value = 0.016 « = 0.05).

The total stand basal area in black alder WKH does have an essential
influence on the number of lichen species in the and on the ecological indicators of
lichens. However, the results show that the humiditd temperature could be the most
important factors in the development of lichen camities in black alder WKH. The
bigger the basal area of the site, the higher tiheher of shade and shade tolerant lichen
species and higher air humidity in the site.

The basal area of conifers in black alder WKH hasgaificant influence on the
ecological indicator of lichen humidity (correlatiaccoefficientt , = 0.522, p-value =
= 0.017 <o = 0.05): the bigger the basal area of coniferhesite, the higher the lichen
ecological indicator of humidity.

3.4. Analysis of maintenance conditions of woodlankky habitats
3.4.1. Pine WKH management for conserving and prontmg biological diversity

The advisable pine stand WKH site management tgpe¢he reduction of spruce
spreading in pine forests and controlled (managed)ing. The measures of management
are based on the fact that in the sites of pinedst@KH an essential correlation exists
between the spruce basal area and the total nushbehen species in the site, between the
spruce basal area and the number of species aetgkt of 0.5 m as well as between the
basal area of the stand and the number of specdiks height of 0.5 m: with the increase in
basal area, the number of lichen species decrebisese results lead to an assumption that
with the limitation of spreading of spruce in piMKH, the diversity of epiphyte lichens
would increase. In sites of pine biotrees WKH thestrappropriate management method is
the exposing of pine biotrees by cutting out spsuce

The total number of lichen species and separaiglyeight (0.5 m and 1.5 m) on
the trunks in pine stands depending on the spraeallarea is depicted in Fig. 3.3With
the increasdn spruce basal area, the number of lichen spetdeseases (correlation
coefficientt , = - 0.427, p- value = 0.017¢<= 0.05).



Looking at the both sites - of pine stands anck fiotrees, it is evident that
spruce creates constant shading, which, in its tuee a negative impact on the number of
species on tree trunks and is a limiting factotrumk colonization by lichens in boreal
forests (Uliczka, Angelstam, 1999). Overall, teedency is more pronounced in sites of
pine stands. Such results lead to an assumptian,iftthe above mentioned methods of
management are used in pine WKH, the diversitypibleyte lichens would increase. No
significant correlation has been observed betwdentotal stand basal area and spruce
basal area and lichen coverage in percentage dteigat of 0.5 m and 1.5 m in the sites.

WKH indicator specie$ ecanactis abietinawhich grows on the base of spruce
trunk and which requires increased air humidityicates permanent forest continuity
(research site No. 17). Possibly, in this site, thkies of biological diversity are already
asssociated with the spruce. For the maintenandbi®fspecies the substrate — spruce
continuity as well as constant microclimate areunexgl (Berg et al., 2002).

In sites of pine biotrees no significant correlatitas been found between spruce
basal area and number of lichen species at botjhtseand the total number of lichen
species as well as between the total basal arde stand and the number of lichen species
at both heights and total number of lichen speici¢le site.

In sites of pine stands no significant correlativais been found between the
spruce basal area and number of lichens at thétheid..5 m, between the total basal area
of the stand and total number of lichen speciesvals as the number of species at the
height of 1.5 m (r <gos:12= 0.576). However, there is substantial correlabetween the
spruce basal area and total number of speciés- (R3389), as well as the number of
species at the height of 0.5 m*@R0.2581). The significant correlation also existsween
the total basal area of the stand and the numbespeties at the height of 0.5 m
(r > ro.0s:12= 0.576; R= 0.3134).

3.4.2. Oak biotrees WKH management for conservingral promoting biological
diversity

The aim of sustaining oak biotrees is to prolongirtHife and promote the
biological diversity connected with these biolodjicald broadleaved trees, and through
sound management to achieve a condition in whiehbtivadleaved trees would represent
all the age groups, thus forming the required fomasd structure continuity between
generations (Dettki, Esseen, 2003; Esseen, 2006kt Mchen species have adapted to
particular types of forest management, which foremisopen areas, including also
woodland meadows (Thor, 1998).

The oaks which had previously grown in an opendaagde, should gradually be
subjected to light by cutting down the trees whaibstruct or cast shade on biotrees
(research site No. 1). In other sites, beforeigrnanagement activities, it is necessary to
evaluate the age and species composition of thewuding stand. A gap disturbance is
possible in older and overmature deciduous staarttsthe process of natural formation of
different age composition stand will start theres@arch sites — No. 2, 3, 5 and 7): spruce
thinning in the second level should be done, batiad the biotrees all the spruces should
be cut down. In oak biotree stands with a high propn of conifers in the first level of the
tree stand (research sites — No. 4, 8 and 9)dpuices should be cut down on the second
level, after that — spruces are to be thinned erfitht level, thus, promoting the formation



of the unevenaged stanid. the case of clearcutting, 15 - 25 m wide bu#fene is to be
arranged, where selectively separate commerciadlijpable trees can be cut down,
preserving buffer zone functions. There is reseaaghilable on the side effect in
commercial forests, but there is practically noesgsh available on the woodland key
habitats and the results of their management {6ill®94; Renhorn et al., 1997; Esseen,
Renhorn, 1998; Chen et al., 1999; Kivistd, Kuusjr&00; Hilmo, Holien, 2002; Rheault
et al., 2003; Strayer et al., 2003; Johansson, ;2B88&een, 2006), therefore this research is
necessary to carry out in the future.

3.4.3. Black alder WKH management for conserving ash promoting biological
diversity

All the wet WKH, whose biological values dependaomoist stable microclimate
are sensitive to forest management measures irsutreunding stands (Ek u.c., 2002;
Lakins, 2005).

In 10 sites of black alder WKH (research sites Ne.3, 5, 6, 8 — 10, 12 and 13) it
IS necessary to arrange buffer zones, while inethiesearch sites of black alder WKH
(No. 4, 6 and 11) it is necessary to limit the adref spruce. These forest management
measures will promote the conservation of bioldgteersity in black alder WKH and it
will be possible to carry out forest managementiiras in thesurroundingstands.

The research results of the thesis indicate thatstrategy chosen by the joint-
stock companyatvijas valsts meZior protecting biological diversity pertaining tothe
forest management sites — in pine, oak biotree ldack alder WKH is reasonable and
adequate: it will promote not only the diversity lathen species, but will also ensure
sustainable ecological processes in WKH.

The current legislation in Latvia provides a spe@eotection for particular
species (mainly habitat specialist species), whdoh included also in WKH inventory
methodology as well as in the list of especiallptpcted species which have to form
microreserves Har mikroliegumu izveidoSanu, aizsafioiz un apsaimniekoSahuOn
arranging, protecting and managing of microreserv2801). In addition, the instruction
Nr. 7 of 09.11.2001 of the Ministry of Agricultuief LR ,Methodology of determining
Forest Biotopes, that require microreservdR ZM 09.11.2001 instrukcija Nr. 7 ,MezZa
biotopu, kuriem izveidojami mikroliegumi, noteikdanmetodika,2001) states that the
arranging of a microreserve in WKH or PWKH is jlistl by the presence of habitat
specialist species and indicator species as weleapresence of structural elements which
are essential in the habitat. The research ofhtesig affirms this significant concept, that
the arraging of a microreserve is justified by pmesence of particularly protected species
as well as the significant presence of IS and SB®KH. As a result of the thesis, it is to
be concluded that the conditions for distinguishogh for WKH and PWKH and also for
especially protected species in the current stinaéire justified, and there is no need to
make any changes or additions to them.



CONCLUSIONS

1. Within the research of the thesis in 41 reseaitels the epiphyte lichen species diversity
in total was found: 52 species, from which 17 speavere identified in pine WKH,
28 species — in oak biotrees WKH and 33 speciaesack alder WKH.

2. The lichen species diversity of pine WKH in toéad at heights on the trunk is not
significantly different, but the coverage in perage with lichen species on trunks differs
significantly: at the trunk height 1.5 m is abowide lower than at the trunk height 0.5 m
and it is influenced by the characteristics of goaek. In its turn, the coverage with lichen
species on spruces in percentage at both heighteeotrunks in the sites do not differ
significantly and it is explained by uniformity spruce bark and better moisture conditions
at the trunk base. In pine WKH the lichen speciegte trunk of pine are found in all
expositions depending on the cardinal points, whediifies that it depends on the local
characteristics of the research sites. Howeveetlsea tendency, that the largest number of
species at the height of 0.5 m is found in theESside, but at the height of 1.5 m — in the
N, NW side of trunks and it is attributed to int@noection of moisture and light conditions
in the research sites.

3. In the pine WKH dry place, shade-tolerant antd slaade lichen species prevail. The
lichens’ ecological indicators show the rather apld reaction of substratum in all the
research sites and a medium amount of mineralshenbiark. The mean value of
toxicotolerance indicator testifies that on the lghibie tolerance of species to the pollution
is high. In pine WKH a significant positive intela@on has been stated between the
number of lichen species and the value of lightagioal indicators.

4. On oak biotrees five especially protected spedrhonia byssacegWeigel) Almq.,
Arthonia spadiced_eight., Arthonia vinosalLeight, Chaenotheca phaeocephdlaurner)
Th. Fr. andSclerophora amabiligTibell) Tibell. have been found, from which three
species(Arthonia byssacea, Chaenotheca phaeocephathSclenophora amabiljsmust
have microreserves. The number of lichen specidstlam occurence at the heights of the
trunks in the sites does not differ significanthyt thecoverage in percentagd lichens
differs significantly according to the height: &etheight of 0.5 m it is smaller than at te
height of 1.5 m, it can be attributed to the presenf moss and to mechanical damages of
the bark on the base of the trunk. The number dielh species in the expositions
depending on the cardinal points on the trunk diff@gnificantly according to the height:
at the height of 0.5 m more species can be founthes and SE side, but at the height of
1.5 m - on the N and NW side, this can be attrithutedifferences of moisture at different
heights, as well as the competition between lichem$ mosses on the base of the trunk.
The habitat specialist species and the indicatecisp are identified in all trunk expositions
depending on the cardinal points, which testifiesignificance of characteristics of local
sites.

5. In oak biotrees WKH the shade-tolerant licheecsgs prevail, which grow under
conditions of high air humidity. The indicators laefhen continentality classify the sites
according to their location in the Eastern or Westpart of Latvia. The ecological
indicators of lichen species show from acid to mmatidy acid pH reaction of the
substratum and a medium amount of minerals on #mk i all research sites. The
indicators of toxicotolerance are influenced byserece of the WKH indicator species and



habitat specialist species. A significant interoectiron among the theoretical ecological
indicators has not been found, an exception istb&ually negative correlation between
lichens’ light and moisture ecological indicatansthe sites. The lichen moisture ecological
indicator negatively influences the number of lichspecies - especially at the height of
0.5 m in the site. The lichen ecological indicabdrlight negatively influences the total
number of habitat specialist species and indicsp@cies in the site and their number also
at the height of 1.5 m. The basal area of coniflerthe stand negatively influences the
number of species at the height of 0.5 m in S, giosition on the trunk. The older the oak
biotrees, the higher the number of habitat spestiapecies and indicator species in the site.
In addition, there exists a positive interconnattadso between the number of habitat
specialist species and indicator species at baghtse The older the surrounding stand, the
fewer species are found at the height of 1.5 m @nlmotrees. In its turn, the longer the
biotree has grown under the shade of other treedptver the lichen cover in percentage at
the height of 0.5 m on its trunk.

6. In the black alder WKH eight especially protelcapeciesAcrocordia cavata(Ach.)

R. Harris,Arthonia leucopellegAch.) Almq., Arthonia spadiced.eight., Arthonia vinosa
Leight.,, Lobaria pulmonariaL.) Hoffm., Opegrapha vermicelliferéKunze) J.R.Laundon,
Pertusaria hemisphaericéFlorke) Erichsen and helotrema lepadinungAch.) Ach. are
found, from which three species must have microveseAcrocordia cavata, Opegrapha
vermicelliferaand Thelotrema lepadinumlrhe number, occurrence of lichen species and
the coverage of lichens in percentage in blackrald€H do not differ significantly. Also
the number of species in expositions dependindgiercardinal points on the trunk does not
differ significantly, however, there is a tenderthgt a higher number of lichen species at
the height of 0.5 m is found in the S, SE exposijtishile at the height of 1.5 m it is in the
N, NW exposition, this interconnection proves thatual interaction between light and
moisture at different heights of the trunk. The itatbspecialist species and the indicator
species are identified in all trunk expositions eleging on the cardinal points, which
testifies of significance of characteristics ofdbsites.

7. In black alder WKH the shade and shade toleraheficspecies are found, which grow
under conditions of high humidity in the air. Lesmspicuous continentality is observed in
the research sites of Kurzeme. The ecological atdis of lichens show from acid to
sufficiently acid pH reaction of the substratum anddium amount of minerals on the
bark. In all the sites the toxicotolerance of lichas evaluated as medium. The ecological
indicators of lichens do not show significant ict@mnections, however, the ecological
indicators of light and humidity correlate negalywelhe higher the theoretical ecological
indicator of humidity, the bigger the number of gps in the research site and by heights.
The bigger the basal area of the WKH’ stand, tlghén the number of the shade, shade
tolerant lichen species and higher air humidityhe site, but the bigger the basal area of
conifers in the site, the higher the lichen ecatabindicator of moisture.

8. The advisable management types of pine stand VékéHthe reduction of spruce
spreading in pine forests and controlled (managad)ing, in its turn, the most appropriate
management method of pine biotrees WKH is the @rgasf pine biotrees by cutting out
spruces.

9. The oaks which had previously grown in an open daage, should gradually be
subjected to light, in its turn, the managemenbibier sites depends on the the age and
species composition of the surrounding stand: adjsjurbance is possible in older and
overmature deciduous stands, and the process ofahdbrmation of unevenaged stand



will start there: spruce thinning in the seconceleshould be done, but in oak biotree stands
with a high proportion of conifers in the first Evof the stand first spruces should be cut
down, promoting the formation of the unevenageddtdn the case of clearcutting,
15 - 25 m wide buffer zone is to be arranged arooakl biotrees, where selectively
separate commercially valuable trees can be cuhdow

10. In the black alder WKH it is necessary to ageabuffer zones and to limit the spread of
spruce.

11. The research results of the thesis indicatettiea strategy chosen by the joint-stock
companyLatvijas valsts meZior protecting biological diversity pertaining the forest
management sites — in the pine, oak biotrees aackbhlder WKH is reasonable and
adequate: it will promote not only the diversity lathen species, but will also ensure
sustainable ecological processes in biologicallyatale biotopes. Besides the conditions
for distinguishing both for WKH and PWKH and alsar fespecially protected species in
the current situation are justified, and thereasneed to make any changes or additions to
them.

12. In the future the research on influence of manageémeeasures on epiphyte lichen
communities in WKH should be carried out.
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