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VidZzené ddmy a pdnové, vdaZeni ucastnici semindre,

poradatelsky spolek Pro Silva Bohemica se rozhod| nabidnout pfispévek do debat o feseni soucasné krize
lesniho hospodafstvi. Pozvali jsme Siroké spektrum vsech zainteresovanych stran, samoziejmé pocinaje
samotnymi lesnimi hospodafi a vlastniky les(, pres lesnicky vyzkum (domaci i zahranicni) a Skolstvi, az po
statni spravu vSech rozhodovacich Urovni. Pfedmétem seminare je skuteéné samotné pésténi lesa a ukazky
hmatatelnych vysledkd, nikoliv jen hypotetické diskuse. Netvrdime, Ze pésténi bohaté strukturovanych
rliznovékych lesd je vSespasné, rychlé a snadné rfeseni. Naopak, prechod k nému znamena dlouhodobou,
peclivou a svédomitou praci. Pfesto Ize v relativné kratké dobé, alesponi v porovnani k produkénimu véku
lesa, dosahnout vyznamného posunu. Jsme navic presvédceni, Ze se jednad o jedno z nejduleZitéjsich
opatfeni proti opakovani tak rozsahlé kalamity, jako je ta soucasna.

| kdyZ se na prvni pohled zd3, Ze jde predevsim o krizi smrku, neni tomu tak. Se smrkem jsou ,jen“ spojeny
nejvétsi problémy vzhledem k jeho dosavadni dominanci v souc¢asné druhové skladbé ceskych lesu, ktera je
az prilis rychle snizovana jeho odumiranim v disledku plsobeni mnoha vlivQ, nastartovanych suchem.
Ukazuje se, Ze problém je podstatné hlubsi. Rychle se ménici vnéjsi podminky nesvédci naprosté vétsiné
klimaxovych drevin. Vétsina z nich ma svého vainého protivnika z fiSe hmyzu nebo hub, ktefi jsou dobfe
adaptovani na vyuziti momentalniho oslabeni hostitelské dreviny a vétSinou maji ,kalamitni” schopnosti
v kratké dobé se prudce rozmnozit a ovladnout a znicit celé souvislé porosty dievin. Proto je sazka na
stejnorodé, nesmiSené porosty riskantni dnes, stejné jako to bude platit v budoucnu, dokonce mozna jesté
vice nez dnes. VUCi kazdému Skodlivému Ciniteli jsou navic, v ramci téhoz vnimavého druhu, rdzné odolni
jedinci rozlicného ontogenetického vyvoje — tedy rdzného stafi. | vékova riznorodost porostl tak riziko
poskozeni ¢i totalniho rozvratu ,,rozméliuje”.

Neptichazime s Zzadnymi objevy, pfece je davno zndme: Lesni porosty se skladaji z jedincl — stromd, z nichz
kazdy je urcitého taxonu a stupné rezistence a rezilience proti pisobeni riznych typl poskozeni. Predpoklad
nejvyssi odolnosti lesa jako celku tedy dava soubor stromi co nejriznéjsich kvalit — druhovych, velikostnich
a dalSich. Tedy porost maximalné nestejnorody, smiSeny, nestejnovéky, pestry, setrvaly, nepasecny...
nesnadno se to popisuje, lépe se to citi. Tento typ lesa podporuje biodiverzitu a opacné. Nezaujaty
pozorovatel by se tedy jisté ptal — proc tedy takové porosty nepéstujete? Odpovéd by mohla tfeba byt: Ale
péstujeme, jen clenové Pro Silva Bohemica takto ovliviiuji 4 % lest, mnoho dalSich najdeme v ostatnich,
zejména soukromych a korporatnich, ale i statnich lesich.

Davodd, proc jich neni jesté vic, je nékolik. Namatkou zdanliva sloZitost pésténi, obtiznost vytyceni a
zejména udrzeni péstebniho cile pres nékolik generaci lesnikd, legislativa naprosto opomijejici potfeby
péstitel( a na ni vazana (ne)podpora dotacni, lakava jednoduchost péstovani porostl stejnorodych...

Casto se setkavam s namitkami, Ze vypéstovat takovy les je v dnesni dobé skoro nemozné, trva to piilis
dlouho, vybérny les je nedosazitelnou ideou a podobné. Ano, souhlasim. Ale pokud si vyty¢ime cile blizsi a
ne tak ambicidzni, jako je vybérny les, a ,spokojime se” s pésténim lesa odolnéjSiho a produkéné
vykonnéjsiho pfi vyuZitim nékolika jednoduchych zakladnich princip, mGzZeme zacit hned. Potfebujeme
k tomu jen vili, moznost byt skuteénym tvircem lesa a potfebné znalosti. Radi bychom to demonstrovali
na prikladu pétadvacetileté prace lesnika, kterému byly tyto tfi pfedpoklady dany. Lesnika na lesnickém
useku Kocanda, Jifiho Biny. Spojenim exkurze do porostl jako realného vysledku jeho cilevédomé cinnosti
a zasadnich poznatk( védy o stabilité a produkci lesa bychom chtéli znovu vyvolat diskuzi o potfebnosti,
ucelnosti, moznostech rozsireni, legislativé a podpore nepasecného hospodareni u nas.

Milan Hron, predseda PSB

Kocanda 2018
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Drazi pratelé,

nase lesy jsou lesy hospodarské. My mame tu moznost byt spravci tohoto unikatniho prirodniho, a to
s témito cily: vytvaret Zivotaschopné ekonomické hospodareni, kdy vyuZivame pfirodu takovym
zpUsobem, abychom méli zisk, ale také podpofili lidi, pro které jsou lesy dilezitym zdrojem a abychom
lesy predali dalSim generacim v dobrém, nebo jesté Iépe v lepSim stavu, nez jsme je prevzali my.

Jinymi slovy, nasim spolecnym cilem v rdmci Pro Silva je provérit a hodnotit nasi zakladni hypotézu:
udrzitelnost v ekologickém a ekonomickém smyslu ve skutecnosti jsou dva aspekty totoZného cile a
zajmu, spiSe nez dva protichlidné cile.

Setkdvame se, abychom se né¢emu pfiucili, ne, abychom poucovali. Nevéfime v ideologii. Véfime ve
fakta. Véfime v rozum. Vérime ve skromnost.

Vérime, Ze pfiroda je nas jediny ucitel. Cesta k trvalé udrzitelnosti je v uceni se ze zkusenosti, ale také
ve vzajemném sdileni, které vede ke spolecnému rlstu. Nikdo z nds nema universalni patent na pravdu.
Nikdo nema absolutni znalost matky pfirody. Neexistuje dokonaly model hospodareni, natoZz model
jediny. Dlouhodobym ovérovanim rlznych forem hospodareni na experimentalnich plochach, v
rozmanitém prostredi, pfi sdileni a revizi nasich vysledkd, a to véetné jejich mozZnych limitd a selhani,
mulzeme byt schopni stanovit Uspésny hospodarsky model, ktery bude kombinovat variabilitu,
adaptabilitu a pfirodni vybér, coZ jsou vSe ndstroje, kterymi si sama matka pfiroda vytvari trvale
udrzitelné ekosystémy. Existuje tedy lepsi ucitel?

Nevéfime tomu, Ze lidé mohou zcela presné predpovédét, jak se klima, natoz planeta, budou v
budoucnu vyvijet. To, co jako eticti lidé nazyvame "pokorou", pfiroda nazyva "rozmanitosti".
Rozmanitost je v bohatstvi ekosystémd, ale také v rozmanitosti forem hospodafeni. Obohatme
portfolio hospodarskych opatfeni, ze kterych si matka priroda sama zvoli tu spravnou, svoji vlastni a
preferovanou cestu. A ujistéme se, ze zdkony a predpisy respektuji takové moznosti rozmanitosti a
pokory.

Tzv. Den, kdy lidské vyuZivdni prirody presdhlo prirozené-regeneracni moZnosti Zemé, nebo téz Den
ekologického dluhu (Earth Overshoot Day) je kaZzdoro¢né dfive. Ozédnova vrstva se ztencuje. Ledy na
pdlech taji. Parizska klimaticka konference byla Uspésna a miliony lidi se denné snazi o zlepSeni planety.
Zahuba neni nds osud. "Je pfilis pozdé byt pesimisticky," jak fekl Yann Arthus-Bertrand.

Mezindrodni seminar Pro Silva 2018 ve Zdaru nad Sazavou je jednou z mnoha pfileZitosti, kde mdzeme
hledat, ovérovat a sdilet cesty zaloZzené na faktech a mlzeme tak podporovat a chranit udrzitelnost
nasich lesd. Nechme vSechny nase ideologické pfedsudky na hranicich a vstupme do lesa s otevienyma
oc¢ima, usima, mysli i srdcem. A u¢me se spolecné.

,Lesu zdar!“

Constantin Kinsky

majetek rodiny Kinskych, Zddr nad Sdzavou, Fijen 2018

Kocanda 2018
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Ddamy a pdnové,

preji Vam krasné dobré rano a prijméte privitani i ode mé, Alexandra Helda z projektu SURE
Evropského lesnického institutu. SURE (SUstaining and Enhancing REsilience of European Forests —tj.
UdrzZeni a posileni odolnosti evropskych lest) je némecky projekt, jehoz cilem je vznik platformy pro
Zvladnuti ohrozeni evropskych lesli (European Forest Risk Facility — FRISK).

Jiz ¢ast ndzvu patrny pojem — ,riziko”“ — napovida, proc¢ jsme zde, a pro¢ podporujeme tuto daleZitou,
ne-li pfimo historickou uddlost na Kocandé. Spolek Pro Silva Bohemica a jeho Siroké zapojeni v ramci
lesnického sektoru je jiz Iéta vérnym a neuvéfitelné pfinosnym partnerem pro vize a cile FRISK
platformy, kterymi jsou: zvysit miru porozuméni ohrozeni hospodaiskych lesu, zvysit odolnost lest a
shizit nechténé ucinky disturbanci. Pfi dosahovani téchto cil(l spolupracovat a sdilet zkusenosti napftic
Evropou, i mimo ni.

Vyzvy, kterym nase lesy (a my jako lesnici) Celi, jsou obrovské. Role lesli v naSem ménicim se svéte se
zaroven stava jesté slozitéjsi a stale vétsi ¢ast nasi spolecnosti vytvari pozadavky na lesy a zdroven
pozZadavky na vystupy z lesu.

Lesnici, vyzkumnici, politici i zastupci drevarského primyslu z nékolika zemi se dnes sesli na Kocandé.
To je klicovy a dalezity krok. Jediné spoleénymi silami se ndm podafi celit vyzvdm budoucnosti. Jediné
spolec¢né mame silu vytvaret lesy pro budoucich generaci a ve prospéch vsech. V jednoté je sila.

Dnesni udalost predstavuje dalsi slibny vyvoj nasi vzajemné spoluprace a podpory lesnického sektoru.
PFeji ndm tvarci a produktivni setkani, otevienou mysl a pfijemné prozité chvile, abychom budovali
vzajemnou davéru ve sdileni a spolupraci.

Dékuji Vam, Ze jste tu s nami!
Alexander Held, odborny pracovnik EFI O"’d

Connect — Collect - Exchange

Je mi opravdu velice lito, Ze na Kocandé nemohu byt. BohuZel jiné povinnosti souvisejici s téZkym
obdobim lesnich poZdrt v Némecku mi to pro tentokrdt znemoZziiuji.

Kocanda 2018
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Reakce stin snasejicich druhti dfevin na svétlo v prirodé blizkém lesnictvi

Matjaz Cater

Slovenian Forestry Institute, Vec¢na pot 2, 1000, Ljubljana, Slovenia
Mendelova univerzita v Brné, Zemédélskd 3, 613 00 Brno, Ceska republika

Uvod

V oblasti Slovinska poznali lesnici uz pred stovkami let, Ze pfirodé blizké hospodarstvi je klicem jak
k Uspésnému ekonomickému vyuZivani les(, tak i k zachovani jejich rozmanitosti. Pfirodé blizké lesni
hospodafstvi se vyvinulo v rliznych ¢astech Evropy — zvlasté pak ve zranitelnych alpskych regionech
ave vysoko polozeném Dindrském krasu, jedné z kolébek s nejdelsi tradici lesnického planovani
a nejlepsich slovinskych pfirodnich lesnich zdrojl. Rozhodujicim prilomem k nestrannému zhodnoceni
prirodé blizkého lesniho hospodarstvi byla metoda kontroly, ktera podporovala udrzitelné zlepSovani
postupl managementu.

Zavedené principy pfirodé blizkého hospodarstvi predstavuji prikopnické pfistupy pro soucasné
moderni pésténi lest. Nicméné, takovy zplsob managementu byl ¢asto kritizovan pro své nevédecké
a neodborné metody kvUli nedostatku pfirodnich lesl a vyzkumu, sloZitosti a udrZitelnosti lesti nebo
finanénich zajm, které podporuji spiSe konvencni spravu lesu. Péstitelé by se na druhou stranu méli
kriticky zamérit na koncept pfirozenosti a adekvatné zhodnotit nelspéchy, které jiz zmizely z nasi
paméti i pisemnych zdroji diky pomalému vyvoji lest (ScHUTz 1999). Nékolik soucasnych studii se
zabyvalo problematikou adaptace lesniho hospodafstvi na zménu klimatu a nejistotu v budoucnosti
(BRANG ET AL. 2014), ale predevsim jen na koncepcni uUrovni ve smyslu ekologické stability nebo
adaptivni kapacity. Zlepseni adaptivni kapacity evropskych lesti mirného pasma v ménicim se klimatu
zahrnuje zachovani druhové a strukturni rozmanitosti drevin.

Oblast vyzkumu

Horské porosty jedle bélokoré (Abies alba Mill.) a buku lesniho (Fagus sylvatica L.) v dindrském regionu predstavuji
nejrozsdhlejsi souvisly lesni porost ve stfedni Evropé (HORVAT ET AL. 1974). Vétsina téchto lest byla postupné
transformovdna z puvodnich prirodnich porostu a nikdy zde nebyla uplatnéna holose¢ a ndslednd intenzivni
vysadba (BONCINA ET AL. 2014). Od ndstupu regulérniho lesnictvi byly tyto porosty vedeny jako lesy trvale tvorivé
(continuous cover forests) a uplatfioval se v nich predevsim vybérovy a nepravidelny podrostni zplsob
hospodareni (MLINSEk 1972). Tyto zpusoby hospodareni jsou blizké pfirodnimu reZimu disturbance smiseného
prirodniho porostu ve sledované oblasti, pro ktery je charakteristickd mald a stfedni dynamika svétlin.

V soucasné dobé jsou tyto lesy vyznamnymi chranénymi tuzemimi (napr. ndrodni park, Natura 2000) a poskytuji
utocisté endemickym a ohroZenym druhim. Navzdory vysokému stupni prirozenosti lest je ustup jedle bélokoré
jednim z hlavnich problémi celého regionu. Tento ustup byl sledovdn uZ ve tficatych a padesdtych letech 20.
stoleti, kdy byl zplisoben predevsim extrémy klimatu a kiurovcovymi kalamitami (ELLING ET AL. 2009). Pozdeji
prispélo k dalsimu ubytku jedle i znecisténi ovzdusi (MLINSEK 1969), zatimco jeji regenerace byla v Cdstech regionu
prehliZena. Také aktivity lesniho hospoddrstvi, které vedly ke zméné klimatu lesa jako ndsledek intenzivni tézby
nebo vystavby lesni infrastruktury, jsou ¢asto uvddény jako priciny ustupu jedle (MLINSEK 1969). Intenzita ustupu
jedle se lisila napfic regionem v disledku riiznych kombinaci téchto pricin (DIACI ET AL. 2011). Soucasnda tloustkova
struktura a regeneracni charakteristiky poukazuji, Ze jedle bude ustupovat i v ndsledujicich desetiletich.

Kvalita a zastoupeni jedlovo-bukovych porostl v soucasné dobé a budoucnosti je tésné spojena
s nasim porozuménim reakce strom( na rlzné svételné podminky. Svétlo je hlavnim faktorem
prostiedi a fidi vztah mezi vyvojem semendackl a plevell a také ovliviiuje druhovou skladbu drevin a
jejich zastoupeni (ScHUTZ 2004). Mladé stromky z podrostu se dostanou do vyssich pater za pfiznivych
svételnych podminek (ScHUTz 2001). Konkurenceschopnost jedle je ve srovnani s bukem proto nizsi; na
mytinach a svétlinach se buk adaptuje na rychlé zmény intenzity svétla Iépe a mnohem rychleji.

Hlavni péstebni prostfedek pro nepfimou podporu jedle bélokoré je vytvoreni svétlin vhodné velikosti
a jejich rozsifovani v ¢ase a prostoru. Ackoli existuje mnoho studii, které ukazaly prevahu jedle v
porostech s uzavienym korunovym zapojem (STANCIOIU, O'HARA 2006; NAGEL ET AL. 2010), vétSina z nich

4
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se soustfedila na rlizné rlstové vzorce a nebrala v Uvahu souvisejici ekofyziologické procesy. Je navic
obtizné prevést zavéry téchto studii do praxe, nebot vétsina z nich nebrala v Uvahu ¢asoprostorovou
dynamiku a heterogenitu svétlin.

V oblasti, kde se rizné faktory prostredi prolinaji na relativné kratkém geografickém tUseku 1000 km
(BOHN ET AL. 2004), slouzi sledovana reakce stromu z jiznich teplejsich a sussich stanovist pro predikci,
jak se budou v budoucnu chovat druhy, které v soucasnosti rostou na stanovistich méné extrémnich.

Pro optimalizaci budoucich krokl a zachovani nestejnovéké struktury studovanych porostl jsme

zjistovali reakci na svétlo u mladych a dospélych jedinct jedle a buku:

e fyziologickd a morfologickd reakce na intenzitu svétla mladych jedincd buku a jedle byla
porovnana na stanovistich, na kterych byla provedena vybérnd a clonnd sec. Reakce
obhospodarovanych lesnich porostl byla porovnana sreakci druh( rostoucich v pfirodnim
porostu;

e byly testovany r0zné kategorie svétla mikrostanovisté svétlin, abychom zjistili, ktera
mikrostanovisté jsou vice ptizniva pro dany druh; vhodna velikost svétliny byla odvozena z reakce
téchto dvou druh(;

e byly vwhodnoceny rQizné svételné podminky mikrostanovist v obou hospodarskych systémech
v rliznych nadmorskych vyskach (gradient nadmorské vysky). Dlraz byl kladen na nadmofskou
vysku nad 700 metrd, kde byly zjistény nejvétsi problémy s regeneraci jedle. Stav obou systému
hospodareni byl porovnan s pfirodnim porostem;

e reakce buku a jedle byly porovnany podél daného geografického gradientu, aby bylo mozné
zhodnotit, jak se lisi reakce obou druhl mezi obhospodafovanym a pfirodnim porostem podél
1000 km gradientu za stejnych svételnych podminek

Vysledky

» Jedle byla vice tolerantni k zastinéni a vice efektivni ve stinnych podminkdch neZz buk. Ten
vykazoval ve stinu nizsi vynos, ktery ale rostl se zvysSujici se intenzitou svétla. Fyziologické a
systému hospodareni. Zachovani systému jednotlivé vybérné sece v daném regionu by
napomohlo zachovat konkurenceschopnost jedle, zatimco systém clonné sece se ukazal jako
U¢innéjsi z hlediska svétla pro oba druhy (CATER, LEVANIC 2013).

> Efektivita jedle byla nejvyssi na mikrostanovistich, na kterych prevaZzovalo difuzni svétlo (mensi
svétliny), a zmensovala se u svétlin vétSich. Reakce buku byla opacna, kdy byl vynos nejvétsi na
mikrostanovistich s pfimym svétlem a rostl s velikosti svétlin. Velikost svétliny optimalni pro oba
druhy byla stanovena podle jejich naméFené reakce na svétlo (CATER ET AL. 2014).

»  Vyskyt riznych mikrostanovist se vyznamné lisil mezi systémem clonné sece a systémem vybérné
seCe. Podil svételnych kategorii mikrostanovist v nizSich nadmofskych vyskach byl variabilni,
zatimco v nejvyssich polohach (nad 700 m) byl podil svételnych kategorii mikrostanovist témér
identicky, coz naznaduje, Ze skladba okraje lesniho porostu je podobna bez ohledu zpUsob
obhospodarovani. V obhospodafovavaném lese byly podily srovnatelné S
mikrostanovisti pfirodniho porostu, napodobujicimi tak pfirodni procesy a koncept maloplosného
podrostniho hospodafstvi (CATER, KOBLER 2017).

> Efektivita buku nariGstala od severozadpadu, nejvyssich hodnot dosahla uprostfed studovaného
transektu a nasledné smérem na jihovychod opét klesala. U jedle byla maximalni efektivita
sledovana v severovychodni Cisti transektu a stejné jako hodnoty vSech svételnych kategorii
klesala smérem na jih. Podél studovaného gradientu se ménila i tolerance ke stinu (CATER, LEVANIC
2018 v tisku)

Diskuze a zavér

Péstovani nestejnovékého lesa se tyka rlznych hospodarskych postupl, které zahrnuji i systém
jednotlivé a skupinovité vybérné sece, clonné sece a volného hospodarstvi (BONCINA ET AL. 2011) s
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volnym vybérem tézebniho rezimu, znamému také jako pfirodé blizké péstovani lesi (SCHUTZ ET AL.
2016). To je charakteristické pomérné nizkou intenzitou tézby na malych plochach z dlivodu
napodobeni druhového slozeni a struktury pfirodniho lesa a ptirozené disturbance pfi dolni hranici
disturbancni skaly na drovni porostu (ScHUTz 2002; DIACI ET AL. 2011). Takovyto management obecné
vede k tvorbé porostli s maloplosné heterogenni strukturou, u kterych se predpoklada resistence i
resilience vici naruseni (SCHUTz 2001; O’HARA, RAMAGE 2013). Nevyhoda péstovani nestejnovékého lesa
je zavislost na stinomilnych druzich, jejichz rlist mize byt brzdén klimatickymi podminkami otevienych
ploch, které vznikly po naruseni korunové vrstvy.

Dobre zachovaly stav studovanych bukovo-jedlovych les(l je vysledek nizké intenzity hospodareni v
minulosti. Jejich stejnovéka struktura je srovnatelnd se strukturou ptirodnich lesti (CATER, KOBLER 2017),
kde klicovym faktorem, ktery fidi mikroklima horskych lesnich porostli mirného pasma, je nadmofska
vySka (KORNER 2012).

Zpétny vyzkum ADAMICE ET AL. (2016) potvrdil, Ze dlouhodoba aplikace prostorové a casové
diverzifikovaného nestejnovékého managementu (napf. volné hospodarstvi) na slovinskych
stanovistich nemél za nasledek sniZzeni druhové rozmanitosti dfevin. To podporuje zachovani druhl
tolerantnich silnému i stfednimu zastinéni, coz dal mlZe naznacovat dlleZitost jak dynamiky svétlin,
tak vychovnych zasahl pro zachovani druhové rozmanitosti (ADAMIC ET AL. 2016). Ocekava se, Ze podil
buku v budoucnosti vyznamné naroste, protoze je to hlavni druh v pfirozené regeneracni vrstvé (30-
150 cm) vétsiny lesnich porostl a protoZe na stanovistich s vyskytem obou druhl je populace buk,
vztazeno k tloustkové strukture, vyznamné mladsi nez populace jedli (POLUANEC ET AL. 2010). Lepsi
regenerace buku ve srovnani sjedli mQzZe byt proto spojena s posunem prirozenych disturbanci,
zménou pfirozeného vyskytu jedle a ne jenom pastvou zvére. Extrémné suché pocasi bez srazek a
nardst pramérné teploty vzduchu jedli bélokoré urcité také neprospivaji, a tak snizeny vyskyt jedle
v pfirozené regeneraci muZze také ovlivnit budouci druhovou skladbu.
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Vlada rozvinula pfistup k podpore biodiverzity v lesich — co obsahuje Svédska sada
nastroju?

Johanna Ehlin
Skogsstyrelsen; Enheten for omradesskydd och ekonomiska stdd; 75143 Uppsala

Uvod

Svédsko je lesnatd zemé, jejiz vldda v oblasti lesnictvi uplatriuje politiku ,svobody s odpovédnosti“.
Tato politika prenasi velky dil odpovédnosti za ochranu a zachovani biologické rozmanitosti lesli pfimo
na samotny lesnicky sektor, a to ve smyslu zachovani produkéniho potencidlu les(, tak i ve smyslu
ochrany a zachovani biodiversity lesnich ekosystém. Jejim prostfednictvim jsou ji ovlivnény nastroje,
které ma vlada k fizeni biologické rozmanitosti v zalesnéné krajiné k dispozici. Cilem tohoto prispévku
je shrnout nastroje, které mlze svédska vlada vyuzit k posileni biologické rozmanitosti v rdmci Svédské
politiky lesniho hospodafrstvi.

Svédské lesy a lesnictvi

Diky 69 % lesnatosti, nebo 28 milionim hektard (STAT. SWEDEN 2015) celkové rozlohy lesu Ize fici, Ze
ve Svédsku lesy dominuji. Vzhledem k produktivité vétsiny lesni pldy je lesnictvi pro narodni
hospodarstvi Zivotné dilezité. Vétsina Svédd ma navic k lesdim a lesnictvi tzky vztah.

Svédské lesni ekosystémy formuje kombinace relativné drsnych a vlhkych klimatickych podminek a
mélkych pld s nedostatkem Zivin. VétsSina zemé je pokryta hlavné borealnim lesy, v nichz pfirozené
prevladaji jehlicnaté stromy a které zahrnuji smés nékolika Uzemi utvarenych a formovanych pod
vlivem rliznych disturbancnich rezimd, zejména lesnimi poZary, povodnémi a vichficemi. Dale na jihu
se pak nachazeji boreo-nemoralni lesy s vétéim zastoupenim listnatych strom@. Uplné jizné je mala
oblast, které dominuji opadavé nemordlni lesy (RSAAF 2015).

Vlastnickou strukturu Svédskych lesG tvofi kombinace drobnych soukromych majetkd, statnich
majetk( a vlastnictvi velkych lesnickych spole¢nosti. 50 % lesu je v soukromém vlastnictvi, dalSich 25
% je vlastnéno velkymi lesnicko-dfevarskymi podniky a 14 % vlastni statni spolecnost Sveaskog.
Zbyvajici ¢ast je rozdélena mezi ostatni soukromé vlastniky a vefejné a statni majitele.

Lesnicko-dfevarsky  prdmysl  zahrnuje  spolecnosti jak v  papirenském, tak ve
dievozpracujicim pramyslu. Pfiblizné 90 % papiru a buniciny a 75 % vyrobkl z feziva se vyvazi (KSLA
2015). To predstavuje 10 % Svédského exportu (STAT. SWEDEN 2018). Tato primyslova odvétvi vytvari
9 az 12 % pracovnich mist v zemi (KSLA 2015).

Hlavni vladni agenturou pro otazky lesd, lesnictvi a Zivotniho prostfedi a ochrany lesd je Svédska
agentura pro lesnictvi. Ukolem agentury je pracovat na udrZitelném vyuZivani $védskych lesd v souladu
se zdkony a nafizenimi vydanymi vlddou a parlamentem. Agentura zaméstnava priblizné 950
zaméstnanc( a pUsobi jak na narodni Urovni, tak i ve 23 Uzemnich celcich na regionalni Urovni (SFA
2018a).

Svédska lesnicka politika

Od roku 1993 pro Svédskou oficidlni politiku plati, Ze do modernich lesnickych postup( je nezbytné
zacClenit i ekologickd hlediska. To znamen3, Ze tato politika ma dva hlavni cile, které jsou stejné dulezité:
produkéni a environmentalni zajmy (v€etné kulturnich a rekreacnich vyznam). Systém je rovnéz
zalozen na principu casto oznacovaném jako ,svoboda s odpovédnosti”, ktery klade velkou
odpovédnost za snahu v oblasti ochrany a opatieni ke zlepSeni produkce na vlastniky a uZivatele lesa.
V dlsledku toho nejsou pravni poZadavky na lesni hospodarstvi, stanovené predevsim zakonem o
lesich a zdkonem o Zivotnim prostredi, tak striktni. Vedle této politiky ovliviiuji Svédské lesni
hospodafstvi rovnéz trzni procesy certifikace les(, pti nichZ jsou postupy vlastnik( lesti posuzovany
spise podle certifikacnich norem nez podle zakonnych pfedpisl a natizeni vladni trovné (KSLA 2015).
Vzhledem k politice svobody s odpovédnosti zahrnuji hlavni pracovni metody Agentury pro lesnictvi
kromé dohledu nad dodrzovanim zakonu, véetné dohledu nad dodrzovanim zakona o lesich, také
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podporu trvale udrzitelného lesniho hospodarstvi, a to prostfednictvim poskytovani informaci a
smluvnich sluzeb vlastnikiim lesd, inventarizace a prizkumu les(, spravy statnich dotaci a formalni
ochrany lest s vysokymi pfirodnimi hodnotami.

Svédsky model

Svédsky model pro obhospodaiovani lesni krajiny si Ize predstavit jako pyramidu, kde k 10 % lest musi
byt pfistupovano s plnym ohledem na Zivotni prostredi, dalSich 10 % musi byt obhospodafovano se
stejnym respektem k obéma cilim ochrany pfirody a produkce. Velka ¢ast lesl je uréena pro produkci
drfevni hmoty, avsak stale s ohledem na Zivotni prostredi.

Ochrana pf¥irody
(pfirodni rezervace, oblasti ochrany pfirodnich
lokalit apod.)

Ucelové hospodaistvi se zaméfenim na
podporu biologické rozmanitosti

Lesnictvi s obecnymi pozadavky na
ochranu

’." - v y:*.__ N o

Obr. 1: Svédsky model sprdvy lesni krajiny

Nastroje formalni ochrany

Pocinaje vrcholem pyramidy nabizi Svédské pravo nékolik nastroji formalni ochrany oblasti s vysokymi
hodnotami biologické rozmanitosti od velkych narodnich park( po malé oblasti chranénych ptirodnich
lokalit.

Vsechny formalné chranéné oblasti podléhaji pfedpisiim, jejichz cilem je udrZet a zvysit biologickou
rozmanitost chranéné oblasti. Svédské pravo je viak také jasné v tom, e tato nafizeni mohou omezit
vyuzivani pldy pouze tehdy, je-li to nutné pro splnéni Ucelu, pro ktery byla oblast plivodné chranéna.
To znamenad, Ze napriklad v oblasti, kterd je chranéna s cilem zachovat stary rostouci les, mize byt
zakdzdna tézba dreva, avsak pfistupnost pro verejnost nemusi byt omezena s vyjimkou napftiklad
odklizeni padlého dfeva z oblasti. Obecné plati, Ze vstup do formalné chrdnénych oblasti neni zakdzan,
avsak v nékterych pfipadech mize byt omezeno napfiklad stanovani nebo muize byt zakdzano
rozdélavani ohnl. P&si turistika a sbér hub a lesnich plodl neni bézné omezen vibec, stejné jako ve
vSech ostatnich lesnich porostech.

Ve vsech pfipadech formaini ochrany je cilem vlady vytvaret tyto oblasti se souhlasem jejich vlastnikd,
coz se také ve vétsiné pripadl déje (SFA 2018). Avsak u vSech forem vyhlasené ochrany, kromé dohod
o bezzadsahové ochrany pfirody (viz nize), mlze zaroven statni sprava pristoupit k takovému vyhlaseni
i proti vali vlastnika, stejné jako tak Cini napfiklad v obecném zajmu pti budovani Zelezni¢nich, i
silni¢nich dopravnich tepen. Bez ohledu na to, zda vlastnik s vyhlaSenim reZzimu ochrany souhlasil, Ci
nikoliv, je mu nabidnuta kompenzace v zavislosti na cené dotcenych pozemk, nebo (a to je castéjsi)
kompenzace ve vysi 125 % z vySe ekonomické Ujmy vyplyvajici z omezeni moznosti dané uzemi plné
vyuzivat.

Vétsi plochy, které jsou cenné z hlediska biodiverzity a skladaji se z vétsiho souboru rozlicnych biotopd,
mohou byt chrdnény formou vyhldseni ndrodniho parku nebo ptirodni rezervace. V obou pfipadech je
zpravidla hlavnim cilem ochrana biodiverzity, avSak Gzemi jsou ¢asto zaroven pfistupna verejnosti (t;.
bez omezeni vstupu). Narodni parky cili na ochranu uzemi, ktera predstavuji pfiklady Sesti hlavnich
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krajinnych typd, charakteristickych pro Svédsko a jsou tak zpravidla rozsdhlymi Gzemimi, o rozloze
nejméné 1000 ha. Svédskd agentura Zivotniho prostiedi a pfedstavitelé tzemni samospravy spole¢né
sdileji zodpovédnost v otazkach spravy narodnich park(. Pfirodni rezervace jsou zpravidla mensimi
jednotkami nez narodni parky a predstavuji tak ¢ast krajiny, v rozsahu nejcastéji od 20 do stovek
hektard, avsak bez striktnich omezeni jejich velikosti. Rezervace jsou zfizeny a spravovany uUzemni
samospravou, nebo lokalni samospravou urovné obci (SEPA 2018a).

Chranéné lokality jsou nejmensimi oblastmi, které jsou ve Svédsku formaln& chranény. Cilem je
ochrana jednotlivych lesnich lokalit, které odpovidaji 19 uréitym druhtm lokalit. Legislativa popisuje
tyto oblasti jako ,,mald Uzemi nebo vodni plochy, které predstavuji dilezZité prostfedi pro ohrozené
rostliny nebo zvifata, nebo je obzvlasté dulezité chranit je z jinych dlvod(“. Cilem vytvareni
chranénych lokalit pro ochranu biotopl je ochrana biologickych hodnot, coZ znamena, Ze jsou v této
oblasti zakdzany vSechny ¢innosti, které mohou poskozovat pfirodu. Turistika v malém méftitku v téchto
oblastech obvykle nepredstavuje problém. Za oblasti ochrany biotop(, které se nachazeji na lesnich
pozemcich, odpovidd Svédska agentura pro lesnictvi.

Spolu s daldimi zemé&mi Evropské unie je Svédsko soucasti sité Natura 2000. Celkové je ve Svédsku
priblizné 4000 oblasti Natura 2000, které celkem pokryvajici plochu pfiblizné 7 miliond hektar( (obkaz
NATURVARDSVERKET). Mnohé z téchto oblasti se prekryvaji s ptirodnimi rezervacemi, narodnimi parky
nebo oblastmi ochrany pfirodnich lokalit. Jsou vSak rovnéz chranény zdkonem o ochrané Zivotniho
prostiedi (MILIOBALKEN).

Smlouvy o ochrané pfirody

Kromé nastrojl formalni ochrany, které byly vyse popsany, pracuje Svédska vldda rovnéz s nastrojem
na ochranu biologické rozmanitosti nazvanym smlouvy o ochrané pfirody. Jde o smlouvu o vécném
bfemenu podle ob¢anského prava (kontrakt) mezi vliddou a majitelem lesa, ktery ma zdjem o ochranu
pfirody. Smlouvy jsou ¢asové omezené az na dobu 50 let, coz je nejbéZnéjsi doba jejich trvani. Majitel
pldy obdrzi finanéni ndhradu odpovidajici dobé trvani smlouvy a urcitému procentu z hodnoty lesa.
Smlouvy o ochrané pfirody jsou ve vétsiné pfipadd zaméfeny na zachovani oblasti s vysokymi
hodnotami biologické rozmanitosti. Existuje vSak zvlastni druh smlouvy, kterd ma za cil pracovat s
lesem jako celkem. Tento typ smlouvy vyZaduje, aby vlastnik pady obdrzel aktualizovany lesni
hospodarsky plan. V takovych pfipadech obdrzi majitel ptdy finan¢ni nahradu za oblasti, které jsou v
pldnu smérovdny k podpofe ochrany pfirody nebo hospodafeni se zamérenim na biologickou
rozmanitost, tedy oblasti, které nebudou mit konvencni podobu. V rdmci plochy ostatnich lest probiha
bézné lesni hospodafrstvi, avSak se souhlasem vlastnika ohledné spravy lesd v souladu s narodnimi cili
zachovani (viz dale). Jde o zpUsob, jak zvysit iniciativu soukromych vlastnik(l pidy, ktefi maji zajem o
praci s biologickou rozmanitosti na svém majetku.

Statni financni podpora aplikovaného fizeni

Vedle formalni ochrany oblasti jsou majitelé les(, ktefi jsou ochotni pfijmout opatfeni s cilem zvysit
environmentalni hodnotu hospodafskych lest, podporovani nékolika dalsimi zplisoby. Jednim z druhfi
této podpory je poradenstvi s cilem nalézt opatfeni, kterd by mohla zvysit biologickou rozmanitost v
daném lese. Dalsim zplsobem je pfimd ekonomickd podpora prijeti uréitych opatfeni, jako jsou
kontrolované lesni pozary, snizeni podilu smrku a podpora zvyseni podilu listnatych strom, vytvareni
mokrad(l a obnova potok(. Tyto dotace Ize poskytnout jak soukromym, drobnym vlastnikiim pady, tak
i vétsim spole¢nostem. Nékteré z dotaci jsou financovany Evropskou unii a jiné jsou financovany statem
(SFA 2018b).

Lesnictvi s obecnymi poZadavky na ochranu

Zcela zakladnim principem Svédského pfistupu k ochrané biodiverzity lesnich uzemi, a tak k ochrané
plosné nejrozsahlejsiho segmentu pomysiné pyramidy (jak bylo vySe popsano), pfedstavuje samotné
lesnictvi s obecnym ohledem k ochrané pfirody, resp. cilem v posilovani biodiverzity (tedy princip
polyfunkéniho lesniho hospodarstvi). Ponékud stranou od opatfeni ochrany pfirody vyzadovanych

10

Kocanda 2018



Demonstracni objekty nepasecného hospodareni
Exemplary Forest Units of Uneven-aged Forestry

zakonem a certifikacemi tak stoji pfedevsim dva zajimavé aspekty, jeZ by zde mély byt zminény: tzv.
dobrovolné lesni hospodarské planovani a tzv. cile udrzitelnosti.

Dobrovolné lesni hospodaiské planovani se vyvinulo jako Ucinny nastroj pro vytvareni a realizaci
ochrannych opatteni v kazdodennim hospodareni v lesich. Tyto plany jsou rovnéz dlleZitymi nastroji
pro certifikaci lest, a to minimalné tim, Ze stanovi, jaké ¢asti majetku budou zahrnuty do péti procent
pldy dobrovolné vynaté z produkce, jak je pozadovano podle dvou dostupnych systémi certifikace
lest, FSC a PEFC. Tento poZzadavek byl hlavnim hnacim motorem pro dobrovolné vyclenéni vice nez
jednoho milionu hektar( produktivni lesni pady ze strany jejich vlastnikl a mohou byt v obou
pfipadech pokladany za soucast obecnych poZzadavkd na ochranu a dllezitym krokem k jejich
uplatnéni.

Cile udrzitelnosti

Cile udrZitelnosti byly vytvofeny v poslednich letech jako spoluprace mezi Svédskou agenturou pro
lesnictvi a Sirokou skupinou dalsSich zaangaZovanych predstavitell, reprezentujicich Siroké spektrum
zajmu. Cile jsou zaméreny na obnovu porostd s cilem zlepsit obecné naroky na ochranu. Cile pokryvaji
nejen biologickou rozmanitost, ale i kvalitu vody, socidlni hodnoty atd. Hlavni spolecnosti v soucasnosti
zaclenuji do svych internich fidicich dokumentl dohodnuté cile a implementuji je do své kazdodenni
¢innosti. To je povazovano za velmi dalezZity krok smérem k lepsi udrZitelnosti lesniho hospodarstvi.
Cile pro biodiverzitu se zaméruji na vymezeni a zabezpeceni oblasti s vysokou ochranou, ponechavani
dostatku strom( v blizkosti vodnich tok( a jezer vytvarejicich funkéni ndraznikové zény a ponechavani
mrtvého dfeva v porostech.

Zavér

Podtrieno seéteno, Svédska sada nastroji pro ochranu biologické rozmanitosti v lesni krajiné se
pohybuje v intervalu od ,tvrdych nastrojd“ ve formé pfisné formalni ochrany, pres nastroje podpory,
jako jsou poradenstvi a dotace, az po odpovédné lesni hospodareni na zakladé dobré vile v ramci
certifikace a cill udrzitelnosti. Celkové jsou pro rlzné situace uzitecné rlizné nastroje, a proto se
vzajemné doplniuji a pini cile produkce a environmentalnich zajma tak, jak jsou uvedeny ve statni
lesnické politice Svédského kralovstvi.
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Tvorba dfeva jako indikator vodniho provozu drevin stresovanych suchem
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Uvod

Soucasné i budouci rozpady lesnich (prevazné smrkovych) ekosystému souvisi, at si to pfipoustime
nebo ne, s globalni klimatickou zménou (GKZ). Zmény pocasi registrujeme jiz od konce minulého stoleti
— zvysuje se teplota vzduchu; Uhrn srazek sice zlstava zhruba stejny, ale prsi nepravidelné. Mnohem
dlleZit&jsi je ale zména klimatu. Scénare klimatické zmény v CR predpovidaji periody sucha se stale
rostouci frekvenci a intenzitou (IPCC, 2013). Do roku 2016 mezi verejnosti prevladaly dva protichidné
nazory — optimisticky (klimatické zmény a jejich dopady nejsou ni¢im novym a je velmi tézké je
predpovidat) a pesimisticky (soucasna kalamita zplsobena suchem se zcela vymyka tomu, co jsme
zazivali v minulosti; smrk postupné opousti oblasti, ve kterych neni doma). Dnes jiz vime, Ze vodni
deficit vede nejen k chfadnuti a sniZzeni obranyschopnosti dfevin, ale Ze jehliénany odumiraji v dlisledku
pfimého pulsobeni sucha (ALLEN ET AL. 2015). Analyza dlouhodobych méreni rastu jehlicnan( na
bunécéné urovni a mikroklimatickych charakteristik umoznuje odhalit mechanismus plsobeni sucha a
predvidat dal$i osud téchto hospodarsky vyznamnych dievin v CR. Soucasné na zikladé poznani
schopnosti jehlicnan aklimovat se na délku a intenzitu pUsobeni klimatické zmény lze formulovat i
zasady pro navrh adaptacnich opatfeni v lesnictvi.

Vodni deficit u dfevin vede ke sniZzenému ristu, soucasné také ke zvysené pravdépodobnosti chfadnuti
a hynuti celych ekosystém0 (ALLEN ET AL. 2010, LEUSCHNER, MEIER 2018). Kauzalni pfic¢iny dosud presné
nezname; v poslednich letech ale zacina na zakladé experiment(l prevladat nazor, Ze sucho muizZe byt
nejen faktorem predispozi¢nim, ale také mortalitnim (MCDOWELL ET AL. 2011, ALLEN ET AL. 2015, CAILLERT
ET AL. 2017, ZHANG ET AL. 2017). Existuje nékolik hypotéz, které se pokouseji vysvétlit proces plsobeni
sucha na dreviny (McCDOWELL ET AL. 2011, ALLEN ET AL. 2015); navazuji na spirdlu chfadnuti MANIONA
(1981) a predpokladaji souc¢asné plisobeni nedostatku vody, sacharidd a obrannych latek (ALLEN ET AL.
2010). Fyziologicky mechanismus zpUsobujici odumirani dfevin vystavenych stresu suchem neni zcela
znam, zakladni hypotézy formuloval McDOWELL ET AL. (2008). DUsledkem sucha je bud embolismus
vodivych cest popisovanych jako , hydraulic failure hypothesis“ (ROWLAND ET AL. 2015) nebo vyhladovéni
v dusledku nedostatku nestrukturalnich sacharid( jako zdroje energie pro dychani a obranné reakce,
tzv. ,,carbon starvation hypothesis“ (HARTMANN 2015). Dreviny v pfipadé stresu suchem se tedy snazi
zamezit obéma dasledkim v rdmci uhlikové a energetické bilance (ROSNER 2013). Jehliénany, dfeviny
proto jsou na stres suchem mnohem ndachylnéjsi nez vétsina listnacl. V konecném dusledku je jedno,
zda pfi¢inou chfadnuti a hynuti je uschnuti nebo vyhladovéni. Obé pficiny se projevi na omezené
alokaci uhliku a sniZeni turgoru (BADELET AL. 2015), coZ m4 za nasledek omezeni az zastaveni ristu. Rlst
stromu je tedy povazovan za vhodny indikator vitality a reakce na pUsobici stresory, zejména sucho
(ROSSIET AL. 2016). Dosavadni pozornost je vénovana zejména primarnimu rdstu — defoliaci, morfologii
koruny, obsahu Zivin v listovi, velikosti listovi, fluorescenci chlorofylu. Lep$im indikdtorem — navic na
dlouhé ¢asové ose — je ale sekundarni rlst — stavba a vlastnosti dieva (FONTI ET AL. 2010).

Hypotézy

Zakladnim principem ndvrhu adaptacnich opatfeni respektujicich mechanismus tvorby vodivych pletiv
u drevin je poznani, jak dfeviny modifikuji své rlistové procesy ovlivnéné stresem sucha. Modelovou
drevinou je smrk nebo borovice s homogenni stavbou dreva, kde vice jak 95 % elementl je tvofeno
tracheidami (HACKE 2015). Rozméry tracheid — jejich vnéjsi primér a tloustka bunééné stény (CUNY ET
AL. 2014) — jsou citlivé na vodni provoz stromU béhem jejich diferenciace. Smrk a borovice, jako kazda
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jina rostlina, v zdsadé pouze premostuje rozdil v obsahu vody v ptidé a ovzdusi (STEPPE ET AL. 2015).
V dlsledku plisobeni fyzikdlnich zdkonl na tento rozdil reaguji pasivné — ¢im je vétsi rozdil mezi
obsahem vody v pladé a v ovzdusi, tim vice transpiruji; a naopak. Hnaci silou pohybu vody v rostliné je
pravé rozdil v mnozstvi vody v pidé a ovzdusi. V pripadé, Ze vlhkost pady klesne pod bod snizené
dostupnosti, transpirace je redukovana. Obsah vody ve vzduchu a v plidé se obvykle vyjadfuje veli¢inou
zvanou vodni potencial (Cista voda ma vodni potencidl roven 0; ¢im méné je v mediu vody, tim mensi
vodni potenciadl potom ma). Vodni potencidl vzduchu (mnoZzstvi vody ve vzduchu) zdvisi zejména na
teploté vzduchu (malo) a relativni vzdusné vihkosti (hodné). K nizké relativni vzdusné vihkosti pfispiva
mimo jiné také vitr — ne nadarmo se mluvi o vysusnych vétrech, které odvadé;ji vihkost ze vzduchu nad
lesy do krajiny prosté dievin. Obecné plati, ¢im je sussi vzduch, tim je rychlejsi vydej vody dfevinou.
V literature je tento stav popsan jako , hotter drought” (ALLEN ET AL. 2015) — kombinace sucha (nizky
vodni potencial vzduchu nebo ptidy) a teploty vzduchu. Cim je vétsi vydej vody dfevinou, tim rostou i
naroky na vodivé cesty, kterymi je voda vedena od koren0 k listdm. Podet a rozméry vodivych cest jsou
primo zavislé na vodnim provozu dfeviny a mnoZstvi disponibilnich asimilata.

A jak s tim souvisi navrh adaptacnich opatieni v lesnictvi ke zmirnéni negativnich dopadd sucha? Pravé
vlivem péstebnich opatfeni na vodni provoz drevin. Tzv. ,svétlostni pFirQst” drevin, kterym tyto reaguiji
na rozvolnéni zapoje, neni ni¢im jinym, nez reakce na zvysenou transpiraci v disledku uvolnéni koruny
stromu. Vodni potencial vzduchu (relativni vzdusna vlhkost) tak i pddy (zdsoba vody v pldé) jsou
veli¢iny velice proménlivé jak v Case tak i prostoru, proto je dlleZité pfi ndvrhu péstebnich opatieni
vychazet zejména z mikroklimatickych podminek.

Cil

V soucasnosti se stres suchem stal globdlnim problémem, pricemz se sucho stava faktorem
mortalitnim (ALLEN ET AL. 2010, 2015; CAILLERET 2017). Presto, Ze je smrk povaZovan za plastickou
drevinu schopnou vyporadat se se zménami prostredi v rdmci svych adaptacnich strategii (SPERRY ET AL.
2006), zména klimatu od roku 1990 je tak rychla a razantni, Ze si s ni rostliny s isohydrickou strategii
(smrk) nedokazi poradit (ROSNER ET AL. 2016, JOHNSON ET AL. 2012, BADEL ET AL. 2015, ALLEN ET AL. 2015).
Chybi nam proto v soucasnosti objektivni nastroj pro hodnoceni dlouhodobého plsobeni sucha, které
se stava chronickym a vedoucim k hynuti smrku v disledku uschnuti a/nebo vyhladovéni. Chybi nam
tak i moznosti, jak ovéfit nasledky praktickych péstebnich opatreni. Klicovym je poznani (1) kdy, (2) jak
dlouho a (3) jak rychle stres suchem na stanovisti plsobi. Na zakladé této znalosti je pak mozné odlisit
akutni a chronickou reakci smrku na plsobici stresory véetné progndzy jejich mozné regenerace resp.
hynuti vycéerpanim. To nasledné povede k raciondlni volbé péstebnich prostiedkl, kterymi cilené
rastové procesy drevin ovliviiujeme. Dosud pouzivané metody hodnoceni stresu suchem u drevin na
zakladé transformace struktury koruny (SAMEC ET AL. 2017), dendroklimatologickych metod (RYBNICEK ET
AL. 2010; KOLAR ET AL. 2017) nebo habitudlni diagnostiky nepfinaseji po roce 2000 uspokojivé vysledky.
Ukazuje se, Ze zpétnou identifikace stresu suchem je mozna provadét zejména na mikroskopické
stavbé dreva, protoZe si morfologické parametry kazdé buriky s sebou nesou informaci o podminkach
prostredi panujicich béhem jejich diferenciace s intervalem plsobeni 1-4 tydny.

Tab. 1: VSeobecna charakteristika zkusnych ploch.

hustota . . .. . . prumérna prumérny
. stfredni  vycetni o . o2 nadm.
stav 2015/ vék  porostu . o rocni roéni uhrn "
. ) vyska  tloustka vy vyska
nazev plochy (roky)  (stromd. (m) (cm) teplota srazek (mn.m.)
ha™) (°0) (mm) o
Moravskoslezské
+ +
Beskydy (Bily kFi) 41 1252 16,4 19,0 6,8+1,0 1260210 894
Drahanska vysotina 0 455 33,4 36,4 71+1,1 681+149 625
(Rdjec - Némcice)
SLP Masarykivles g, i 24,0 330 81+10 601+100 355
KFity (Sobésice)
13

Kocanda 2018



Demonstracni objekty nepasecného hospodareni
Exemplary Forest Units of Uneven-aged Forestry

Material a metodika

Ovéreni cild a hypotéz bylo provedeno na 3 kontrastnich experimentdlnich plochach — zakladni
charakteristiky jsou uvedeny v tabulce 1. Experimentalni plochy vykazuji vyskovy, teplotni a srazkovy
gradient. Porosty na Bilém KFizi (Moravskoslezské Beskydy) a Rajci (Drahanska vrchovina) jsou tvoreny
Cistymi, stejnorodymi a stejnovékymi smrcinami (Picea abies /L./ Karst.). V Sobésicich se jedna o smés
borovice (Pinus sylvestris L.) - 70% s ptimési modfinu (Larix decidua Mill.) a listnatych drevin. Pro
studium byly zvoleny dvé dreviny s kontrastni citlivosti na sucho — smrk (velka citlivost) a borovice
(velka resistence) (ELLENBERG 1966; LEUSCHNER, MEIER 2018). Plochy se lisi nejen dfevinnou skladbou, ale
také vékem a dendrometrickymi charakteristikami. Volba dfevin a ploch umoZiuje porovnavat
strategie drevin v riznych podminkach.

Na vSech plochach byly méreny mikroklimatické parametry —srazky, slunecni radiace, teplota vzduchu,
relativni vzdusna vlhkost a vlhkost pldy. Teplota vzduchu a relativni vzdusna vlihkost byly méreny jak
v porostu (ve 2 m) tak i nad korunami strom. VIhkost ptdy byla mérena v nékolika hloubkach v ramci
prokorenéné vrstvy pudy.

Na kazdé ploSe bylo ndhodné vybrano 6 vzornikovych strom( reprezentujicich tloustkové tfidy
porostu. Na tychz vzornicich byla studovédna ve vycetni vySce (1) transpirace a (2) tvorba dreva.
Transpirace byla stanovena prostfednictvim kontinudlnich méreni transpiracniho proudu béhem
celych vegetacnich obdobi pomoci metody tepelné bilance kmene. Tvorba dfeva byla analyzovana na
mikroskopickych preparatech z periodicky odbiranych vzorkl dfeva v intervalu 7-14 dni. Méfeni byla
provadéna béhem vegetacnich obdobi v letech 2014-2016 (Sobésice, borovice), 2016-2017 (Bily K¥iz,
smrk) a 2017 (Rajec, smrk).

Vysledky

- Transpirace mezi jednotlivymi vzorniky na kazdé lokalité je velice variabilni a citlivd na
podminky prostfedi. Mensi vliv ma teplota vzduchu nebo slunecni radiace; vétsi vliv ma vihkost
(vodni potencial) vzduchu a pudy. Klicovy vyznam ma vlhkost pady, konkrétné bod snizené
dostupnosti (- 0,5 MPa). Privlihkosti pidy nad bodem sniZzené dostupnosti je transpirace zavisla
na vlhkosti vzduchu. Pokud vlhkost pldy klesne pod bod sniZzené dostupnosti, potom je
transpirace limitovana, pfipadné zastavena. Vlhkost vzduchu urcuje potencialni transpiraci,
vlhkost pldy skute¢nou transpiraci. Popsany vliv vihkosti vzduchu a pldy na transpiraci je na
vSech lokalitach stejny. Rozdily mezi lokalitami spocivaji v absolutnich hodnotach transpirace
pfi dané vlhkosti vzduchu a pldy — dospélé porosty transpiruji vice nez mladé, smrk transpiruje
vice neZ borovice. Rozdilna citlivost na sucho je u obou dfevin zplsobena rozdilnymi poZadavky
na mnozstvi disponibilni vody v padé.

- Tvorba a stavba dfeva smrku, a schopnost smrku tolerovat a/nebo pfizplsobovat se
zvysujicimu se stresu suchem doprovazeného rostoucimi teplotami, jsou zavislé na vodnim
provozu, resp. transpiraci. Na transpiraci zavisi pocet vydélenych vyprodukovanych bunék
béhem vegetacniho obdobi stejné jako jejich rozméry. Mezi smrkem a borovici neni rozdil
v mechanismu tvorby dreva ovlivnéného stresem suchem. Obé dreviny pfi srovnatelné vysi
transpirace vytvareji dfevo s podobnou strukturou.

- Vramcisynergického plsobeni stresord Ize odlisit pdsobeni vodniho deficitu (sucha) od dalsich
faktor( diky poznanému mechanismu tvorby dieva. Na zakladé rlstové reakce pletiv a bunék
Ize zpétné stanovit délku a intenzitu plsobeni sucha u smrku i borovice. Na velikosti
transpirace zaviseji zejména pricné rozmeéry bunék dreva. Jejich optimalizaci dreviny vyvazuji
pozadavky na soucasné vodivou a mechanickou funkci pletiva. Stres suchem se proto projevuje
pouze na stavbé a vlastnostech jarniho dreva, které ma v letokruhu funkci vodivou. Transpiraci
je primarné ovlivnén primér bunék v dasledku pasivni vakuolizace; vliv na tloustku bunéénych
stén je az sekundarni.

- Lze stanovit dopady pUsobiciho stresu suchem na produkci dfivi u smrku i borovice na zakladé
analyzy vlhkosti vzduchu a pldy. Schopnost drevin aklimovat se na plsobeni stresu suchem
zavisi na jejich schopnosti zabezpecovat minimalni bezpec¢ny pomér mezi pramérem burnky a
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tloustkou bunééné stény. S rostouci intenzitou stresu suchem a snizujici se produkci asimilatd
v dUsledku isohydrického chovani jehlicnan(i se vytvareji buriky neschopné zabezpecit vodivou
funkci kmene a tim se stres ddle prohlubuje.

- Schopnost stromu pfizpUsobit se stresoru nebo naopak chfadnout a uhynout mizZeme zasadné
ovlivnit péstebnimi zdsahy. ZvySe uvedeného vyplyvaji nasledujici zasady adaptacnich
opatreni zmirfiujicich dopady stresu suchem u jehlicnan(:

o Vidy je nutné prihlizet k mikroklimatickym podminkam, z nichz nejd(lezitéjsi je
prevladajici smér vétru, relativni vzdusna vlhkost a vlhkost pldy. Suchy proudici
vzduch zvysuje transpiraci mnohem vic nez jeho teplota. To je dlivod zasadniho rizika
tvorby porostnich stén a obecné nasecnych a holose¢nych obnovnich prvkd. Vihkost
pady ovliviiuje transpirace jen pod bodem snizené dostupnosti; vtom pfipadé je
transpirace vyznamné limitovana. Nad timto bodem je pro vysi transpirace zasadni
vlhkost vzduchu, ktera Uzce souvisi s porostnim mikroklimatem a je tak pozitivné nebo
negativné ovlivnéna rozlicnymi péstebnimi opatfenimi.

o Uvolnéni korun vede ke zvySeni transpirace (zvysi se radiace a rychlost proudéni
vzduchu kolem dané koruny; zpravidla se snizi relativni vlhkost vzduchu). Tento efekt
je pozitivni pouze tehdy, kdyZ je plda dostatecné zasobena vodou, tj. nad bodem
snizené dostupnosti. Pokud je plGda dlouhodobé sucha, potom uvolnéni korun je
kontraproduktivni a vede k prohloubeni stresu suchem.

o Mame-li vamyslu maximalizovat objemovou produkci, kterd je zdvisld na velikosti
transpirace, potom je uvolnéni korun spravnym postupem. Negativnim vedlejsim
efektem je produkce dfivi s horSimi mikroskopickymi parametry, resp. s velkymi
burikami a malou tloustkou bunéénych stén a tudiz i mensi objemovou hustotou (a
sekvestraci uhliku).

o Na stanovistich dlouhodobé stresovanych suchem (kdy rozhodujici pro takovou
kategorizaci nejsou srazky, ale vlhkost pldy) je vhodné stromy podpofit opatfenimi
vedoucimi ke zvySeni vlhkosti vzduchu v korunové vrstvé — tedy narUsta nutnost ,péce
o porostni mikroklima“. Toho lze dosahnout napf. udrzenim zapoje, resp. péstebnimi
postupy smérujicimi k trvalé existenci porostniho zdpoje na kazdé ploSné jednotce lesa
(coZ znamena vyloudeni nasec¢nych a zvlasté holosecnych obnovnich prvkd).

Zavér

Pro tvorbu biomasy drevin je klicovy jejich vodni provoz. V systému plida — rostlina — atmosféra se voda
pohybuje na zakladé spadu vodnich potencialli. Rozdily ve vodnich potencidlech pldy a vzduchu
zasadné ovliviiuji denni a sezénni dynamiku transpiracniho proudu. Pochopeni transpirace v dfevinach
je klicem k pochopeni jejich vodniho rezimu. PrestoZe fyziologické procesy dfevin jsou dynamické a
ovlivnéné radou faktord prostredi, tvorba biomasy kmene (dfevo) je Uzce svazana pravé s vodnim
reZimem. Potvrdili jsme, Ze smrk je dfevinou citlivou na sucho, coZ je dano fyziologicky — hodné
transpiruje — tedy chceme-li zvysit odolnost lest vici GKZ — neni jeho péstovani ve stejnorodych a
stejnovékych udrZzitelé (s vyjimkou pfirozenych horskych smrcin) a jeho udrzeni bude mozné pouze v
porostnich smésich. Jeho naroky pro dostupnou vodu k transpiraci se méni i v ramci ontogenetického
vyvoje — mlady jedinec potfebuje méné dostupné vody, neZ stary jedinec — strukturné diferencované
porosty, byt by byly nesmisené, proto nemohou byt nikdy ohrozeny rozvratem tolik, jako porosty
stejnovéké — vékova a strukturni (texturni) diferencovanost je tudiz nastrojem pro zvysovani adaptace
les.

Drevo zajistuje pro transpiracni proud transportni cesty, proto neprekvapuje, Ze u stejné stavby dreva
(jehli¢cnaté) a stejné isohydrické strategie je zavislost tvorby dfeva na transpiracnim proudu velmi
podobna. Prokazan byl zasadni vliv vihkosti vzduchu a pldy (pfipadné rychlosti vétru) na velikost
transpirace. Je-li nad bodem snizené dostupnosti klicova vlhkost vzduchu, ktera je v Uzké korelaci k
porostnimu mikroklimatu, dostdvdme se do roviny, kdy lesnik miZe aktivné, prostfednictvim
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péstebnich opatfeni, ovlivnit intenzitu transpirace a tim miru fyziologického stresu, ktery na porosty v
dobé sucha plsobi.

Na zakladé vysledk( byly navrieny zasady adaptacnich péstebnich opatfeni vedoucich ke sniZeni

vrve

strukturu lesniho ekosystému, kterad je klicovym parametrem pro mikroklima porostu. Vyskové, vékové
a druhové diferencované porosty vytvareji svoji strukturou drsnéjsi povrch porostniho plasté a tim
pfispivaji k zpomaleni proudéni vzduchu a také ke snizeni evapotranspirace vlivem proudéni vzduchu.
Dalsim parametrem upravujici porostni strukturu je Uprava porostni hustoty, kde je nutné nalézt
rovnovahu mezi ekologickou stabilitou (odolnost vici suchu), mechanickou stabilitou (odolnost vici
bofivym vétrim) a v neposledni fadé produkci. Lesnik sdm ma v rukou adaptacni opatfeni vici GKZ —
ma prosttednictvim volby porostni smési a porostni vychovy i obnovy (v SirSim smyslu hospodarského
zpUsobu) siroké moznosti pfi ovlivnéni toho, jak porosty zvladnou, nebo nezvlddnou fyziologicky stres
zpUsobeny suchem, tedy jejich rezistenci vic¢i tomuto vyznamnému stresoru a jakou miru vitality si
pfitom zachovaiji.
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Prostorové vzory tloustkového ristu buku lesniho na cesté do hlavni porostni Grovné

David Janik, Kamil Kral, Tomas Vrska, Pavel Unar, Libor Hort

Odbor ekologie lesa VvUKOZ, Lidicka 25/27, 602 00 Brno

Uvod

Hlavnim tématem této studie jsou prostorové vzory tloustkového ristu buku lesniho (Fagus sylvatica
L.) v Zofinském pralese, ktery je jiz 180 let ponechan bez pfimych lidskych zasahd. V roce 2007 a 2008
zasahly Zofin orkany Kyrill a Emma, které zpGsobily rozsahlé disturbance v porostu. Orkany a nasledna
klrovcova gradace vsak narusily porost rdznou intenzitou. Z tohoto dlvodu se nam tak naskytla
jedinecna moznost sledovat ristovou odezvu strom(l na gradientu rizné intenzity disturbanci.

Analyza tloustkového ristu strom( podél disturbanéniho gradientu nam muze ukazat variabilitu
tloustkového ristu ve velkém az stfednim méritku lokality. Avsak rist a preZivani stromovych jedinct
zavisi na distribuci a pocetnosti jejich nejblizsich soused( (napf. COATES ET AL. 2009). Porozuméni
navaznosti interakci mezi stromy v nejmensim méritku s disturbancemi, které plsobi na vétsi plose, je
v soucasnosti jednim z nejaktudlnéjsich témat ve studiu dynamiky lesa.

V nasi studii jsme se zaméfrili na prostorové vzory jedincl s nejvétsim tloustkovym rlstem v rznych
stadiich vyvoje. Nasim cilem bylo objevit, které prostorové vzory Cini tyto jedince UspéSnymi.

Nase otazky byly: (i) jaké jsou milniky v pribéhu tloustkového ristu stromu v pfirodnim bukovém lese?,
(i) jaka je variabilita tloustkového rlstu na gradientu disturbanci rlizné intenzity? a (iii) jaky je efekt
mortality na tloustkovy rist?

Studijni plocha a metody

NPR Zofinsky prales se nachdzi v Novohradskych Horach (48° 40' N 14° 42' E). Jadrova &ast Zofinského
pralesa (Zofin Forest Dynamic Plot, 25 ha) byla v roce 2012 pfijata do celosvétové sité ForestGeo jako
vyzkumna plocha reprezentujici evropské temperatni smigené lesy. Zofinsky prales byl v minulych dvou
staletich charakteristicky interakcemi mezi bukem lesnim, smrkem ztepilym a jedli b&lokorou. Zofinsky
prales leZi v nadmorské vySce 735-829 m. Primérna teplota plochy ¢ini 6.2 °C a prdmérné mnozstvi
srazek 866 mm. Dalsi podrobnosti o lokalité Ize nalézt na http://pralesy.cz/zofin-forestgeo.

Pro analyzy byly pouZity podrobné databdze z mapovani stromu v letech 1997 a 2012. Na Sesti 1.5 ha
plochach byly analyzovany prostorové vzory pro nasledujici kategorie stromU: Tenké stromy (VTL 10
cm — 19 cm), Stfedni stromy (VTL 20 cm — 39 cm), Silné stromy (VTL = 40 cm) a Rekruti, tj. jedinci, ktefi
dosdahli minimalni VTL 10 cm v roce 2012.

Pro kazdy strom byl absolutni pfirlst ve vycetni tloustce (VTL) uréen jako rozdil mezi tloustkamiv letech
1997 a 2012. Abychom mohli porovnat pfirdstek mezi stromy s riznymi startovnimi VTL, pro kazdé VTL
(krok 1 cm) byly sefazeny vsechny pfrislusné hodnoty prirGst a byl uréen jejich prirGstovy percentil.
Dale, pro kazdou plochu a kategorii Tenkych a Stfednich stromi byl uréen horni pfirdstovy kvartil a
jedinci v ném oznaceni jako Rychle-rostouci stromy. V kategorii Rekruti byl prosty pfirdstek VTL
odhadnut jako rozdil mezi VTL v roce 2012 a 9 cm v roce 1997. Jako Rychle-rostouci rekruti byli uréeni
jedinci s pfirdstovym percentilem > 90. Toto zUzZeni podminek pro zafazeni do kategorie Rychle-rostouci
rekruti sleduje sniZeni nejistoty pfi urcovani jedincd s nejvyssim prirlistem pti neznalosti startovniho
VTLv roce 1997.

Pro analyzu prostorovych vzorl stromi jsme pouZili rGzné varianty parové korelaéni funkce g(r)
(SToYAN, STOYAN 1994). Pro vizualizaci primérného pfirlstu na gradientu VTL byly pouZity intervaly
spolehlivosti BC, (EFRON, TIBSHIRANI 1993).
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Vysledky a diskuse

Milniky v pribéhu tloustkového ristu stromi

V intervalu 10-40 VTL byl zfejmy rostouci trend pfirQstd. Mezi 40-42 cm VTL dosahoval prlimérny
prirGst prvniho vrcholu, a to hodnot prevysujicich 5 mm/rok. Poté se v intervalu 43-78 cm absolutni
primérné prirdsty mirné snizily a stagnovaly mezi 4 a 5 mm/rok. Az od 79 cm VTL jsou hodnoty
pramérného prirlstu opét zretelné vyssi, avsak tentokrate s mnohem sirsim intervalem spolehlivosti,
malym poctem jedinc( (10-15) a ob¢asnymi propady prdmérnych pfirdstl pro nékterd VTL (83 cm, 94-
95 cm). Je pravdépodobné, Ze prvni vrchol tloustkového prirGstu mezi 40-42 cm je spojen s dosazenim
hlavni porostni arovné. Uvolnéni koruny a vétsi pfisun svétla umoZiiuje stromu zvysenou investici do
tloustkového namisto vyskového rdstu. Zajimavé srovnani nabizi vyzkum tloustkového rustu
z tropickych lest. MULLER-LANDAU ET AL. (2006) zjistili, Ze ve vét$iné z nich se tloustkovy rust zvySoval
podél celého gradient VTL a to z 1 mm/rok pro stromy s VTL 10 cm do 5mm/rok pro stromy s VTL 100
cm. Tento pribéh pravdépodobné odrazi méné zietelné vymezenou hlavni Uroven tropickych lesa.

Variabilita pFiristi mezi kategoriemi Tenkych, Stfednich a Silnych stromii

NaSe analyza variability tloustkového rlstu ve stfednim prostorovém méfitku svédéi o tom, ze
disturbancni udalosti ptsobi na tloustkovy rust rozdilné v zavislosti na tloustce stromu.

le zfejmé, Ze nejvyraznéji se pfrirGsty lisily v kategorii Tenkych stromi a nejméné v kategorii Silnych
stromu. V kategorii Tenkych stromu jsou percentily pfirlstu vyznamné vyssi na silné disturbovanych
plochach, nez na plochach s nizsi mortalitou. V kategorii Silnych stromu byly percentily pfirlstu témér
stejné na vsech plochach, nezavisle na mortalité strom(. Celkova distribuce ptirlstl Stfednich stromi
odpovida trendu sniZujici se variability na gradientu od Tenkych k Silnym stromdm.

Prostorové vzory tloustkového riistu

Rekruti byli vzajemné pozitivné prostorové korelovani minimalné do 4 m. Rekruti byli negativné
korelovani se Silnymi buky. Na vSech plochach byli Rekruti pozitivné prostorové vazani na Silné smrky.
Prostorové vzory Rychle-rostoucich rekruti se od ostatnich rekruti zasadné lisily vzajemnou negativni
korelaci do vzdalenosti 2 m.

Obecnym znakem Rychle-rostoucich tenkych stromi jsou silnéjsi negativni vazby k Silnym bukim nez
maji ostatni Tenké stromy, a to zvlasté na nejsilnéji disturbované plose. K silnym smrklm jsou Rychle-
rostouci tenké stromy asociovany ndhodné.

Rychle-rostouci stredni stromy vykazuji negativnéjsi prostorovou asociaci k Silnym bukim nez ostatni
Stredni stromy. Vazby na ostatni kategorie stromU jsou velice variabilni a neurcité.

Vztah tloustkového riistu k mortalité stromii

Rekruti vykazovali jasné pozitivni vazbu k Silnym odumrelym smrkiim. Prostorovy vztah Rekrutid k
ostatnim kategoriim mrtvych stromU byl variabilni. Rychle-rostouci rekruti méli ve srovnani s ostatnimi
Rekruty silnéjsi vazbu na Silné mrtvé smrky a Rychle-rostouci tenké stromy byly k velkym mrtvym
smrkim asociovany nahodné ¢i mirné negativné, pozitivni asociaci vSak vykazovaly se zemrelymi
Tenkymi a Stfednimi buky. Rychle-rostouci tenké stromy byly asociovany negativné k Silnym
odumfrelym buklm. Rychle-rostouci stredni stromy byly ve srovnani s ostatnimi Stfednimi stromy
korelovany obecné negativnéji ¢i ndhodnéji viic¢i vSem ostatnim kategoriim zemrelych strom.

Rychle-rostouci tenké stromy a Rychle-rostouci stfedni stromy ukazuji podobny charakter prostorovych
vzorQ. Obé kategorie jsou ve srovnani s ostatnimi stromy, které prirlistaji méné, negativnéji vymezené
vuci Silnym bukim. Je to jedina zietelné Citelna vazba, kterd se opakuje, ostatni vazby jsou velice
variabilni a nedaji se povaZovat za charakteristické. Je evidentni, Ze se tento znak prenasi i do vysledkd
analyz vztah( k Rychle-rostoucich tenkych a stfednich stromi k odumrelym buklm z hlavni Urovné. Na
prvni pohled nelogickd chybéjici pozitivni vazba na zemrelé buky hlavni porostni Urovné je tedy
zplsobena tim, Ze Uspésné odrlstani stromu z nizsich tloustkovych kategorii je vdzano na mista, ktera
nebyla a nejsou obsazena velkymi buky. Tato negativni vazba naopak neplati pro vazbu budoucich
Rychle-rostoucich tenkych a strednich stromi vici velkym smrklm, a proto se po odumfieni velkych
smrkd stdle mlzZe projevovat pozitivni korelace. Logicka se tak jevi i pozitivni vazba Rychle-rostoucich
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tenkych stromi na odumfrelé stromy stejné kategorie. Jejich odrlistani je vazano na plochy mimo velké
buky, které sdili s ostatnimi jedinci stejné kategorie a jedna se tedy o lokalni vitéze vnitrodruhové
kompetice.

Zavéry

Zajimavy jev vyplyva ze sledovani celkového poctu definovatelnych (pozitivnich i negativnich)
prostorovych vazeb na gradientu zvysujici se tloustky strom0. Zatimco pozice rekrutd jsou vymezeny
pozitivnimi vazbami mezi sebou samymi a k velkym smrkdm, Rychle-rostouci tenké stromy
zaznamenaly pozitivni vazbu ke stejné velkym odumrelym jedincim, Rychle-rostouci stfedni stromy uz
zadné pozitivni vazby nevykazovaly. NapFi¢ vSemi kategoriemi se vSak projevuje negativni vazba na
velké buky. Obecné se tak da fici, Ze zatimco v ranych stadiich vyvoje stromu se daji definovat vhodné
podminky plosné (tj. pfiznivé rlstové podminky, které sdili vice jedinct), plsobeni kompeticnich
vztah(l mezi stromy a stochastické plisobeni disturbancnich udalosti vede k vyrazné individualizaci ve
vyvoji stromU. Toto zjiSténi je vrozporu skonceptem ploskovitosti (,patchiness”), ktery je pfi
popisovani dynamiky lesa hojné pouzivan.
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Trvale udrzitelny tedy pfirodé blizky koncept obnovy a tvorby lesa po disturbancich

Antonin Martinik

Mendelova univerzita v Brné, Lesnickd a dfevaiska fakulta, Ustav zakladani a pésténi les(
Zemédélska 3, 61300 Brno

Uvod

Ceska republika se svymi dokumenty pfihlasila ke strategii trvale udrZitelného rozvoje (zdkon
€. 17/1992 Sb., o Zivotnim prostiedi; MOLDAN 2003). Na Urovni spravy a obhospodarovani lesu je
pfihlaseni se ktrvale udrZitelnému rozvoji patrné z§& 1 lesniho zdkona, kde se hovofi o trvale
udrzitelném hospodareni (zdkon ¢. 289/1995 Sb. o lesich). Pfestoze z definice trvale udrzitelného
hospodareni nevyplyvaji zadna striktni schémata a koncepty jak obhospodarovat lesy, najdeme zde
dliraz na zachovani pldni Grodnosti a na péstovani lest napodobujicich pfirodu (VANCURA 2008). Realita
je vSak takova, Ze rdmec lesniho zdkona je svazdn s lesem vékovych tfid, lesem pase¢nym a péstovanim
smrkovych porostl. S drobnymi vyjimkami (podil MZD) tak lze f¥ici, Ze stavajici legislativa vychazi
z dogmat trvalosti definovanych pro 18. a 19. stoleti. Ramec trvalosti obhospodarovani lest ve 21.
stoleti, ale i konce 20. stoleti je pfitom vymezen nejen pozadavky spolecnosti, ale i mirou poznani.

Bez holin na pasece

V soucasnosti vlivem globdlni klimatické zmény a velkoplosného chfadnuti alochtonnich smrkovych
porostl se stdle zietelnéji ukazuje neudrZitelnost paseéného hospodareni. Je tedy otazkou, jakym
smérem by se mél stdvajici systém transformovat, a to tak, aby nejen Ze trvalost deklaroval, ale byl
soucasné i jejim nositelem. V celoevropském méfitku jiz delsi dobu splnuje tyto poZadavky koncepce
zalozena na biocentrickém chdpani lesa (PRETzCH 2009), tedy konceptu ekologicky opravnéného, u nas
zlidovéle a moZnd i nepresné nazvaného ,prirodé blizké“, nebo taky nepasetné (bezpasecné)
hospodareni (KRIsTEK 2001; Tesak 2001). Na rozdil od tradiéniho paseéného hospodafeni vychazeji
péstebni postupy spojené s touto koncepci z pfirozené dynamiky lesnich ekosystému. Existuje pfitom
celd fada praktickych postupl spojenych s prechodem od lesa stavajictho (monokulturniho a
pasecného) k lesu nepase¢nému. V souvislosti se vznikem velkych kalamitnich holin je pak otazkou, jak
hospodafit nepasecné tam, kde zlstala jen paseka; zda je tento zplisob hospodareni zajimavy pro
vlastnika i po strance ekonomické a konecné, je na dany systém hospodareni pfipravena i narodni
legislativa?

Biologicka vychodiska

Biologicka, nebo také ekologickd vychodiska trvale udrzitelného obhospodarovani lest jsou spojena
predevsim s volbou vhodné dievinné skladby. V jedné roviné se bude jednat o volbu stanovistné
vhodné dreviny, vroviné druhé pljde o vliv dfevinné skladby na uchovani pldni Urodnosti.
V souvislosti s velkoploSnym rozpadem a vznikem kalamitnich holin vyznacujicich se ¢asto extrémnimi
povétrnostnimi vlivy, chybéjicim matefskym porostem a plnym ozafenim, ale i specifiky pddniho
prostiedi je volba vhodné dreviny otazkou zcela zasadni. Do pozadi zajmu se tak dostavaji klimaxové
dieviny, resp. C-stratégové a na vyznamu nabyvaji dreviny pionyrské, resp. R-stratégové. Sirsi
vyuzivani pionyrskych drevin jako prvni faze obnovy lesa po disturbancich je pfitom plné v souladu
s dynamikou pfirodnich lest a principy sukcese na vétsiné stanovist v podminkach stfedni Evropy.
V ptirodnich, ¢lovékem nenarusenych podminkach se porosty pionyrskych drevin dlouhodobé uplatni
pouze na extrémnich stanovistich, vSude jinde pokracuje sukcese ve zndmém postupu lesa
prechodného a nasledné zavérecného, tvoreného klimaxovymi dievinami (MicHAL 1992).

Pribéh sukcese v lesich ovlivnénych ¢lovékem, a predevsim téch s vyrazné pozménénou porostni
strukturou, bude pfitom odlisny od lest pfirodnich. Bez primé lidské intervence tak nelze ocekavat
vCasny a plnohodnotny pfechod z lesa pionyrského do lesa tvoreného klimaxovymi dievinami. Nikoliv
bezmezna sukcese, ale jeji usmérnéni ve smyslu zakladani porostl pionyrskych drevin a nasledného
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vkladani drevin cilovych (klimaxovych), se tak jevi ve vétsiné pfipadll jako optimalni, biologicky nebo
chceme-li ekologicky opravnéné vychodisko obnovy a tvorby les(l po disturbancich.

Ekonomicka hlediska

Legitimnost pfirodé blizsSiho hospodareni je zaloZena nejen na zdkladech ekologickych, ale
i ekonomickych (Susse 2011; SANCHEZ 2017). Ekonomické ukazatele prirodé blizsiho hospodareni by
meély byt srovnatelné s témi dosazitelnymi pfi standardnim pase¢ném hospodareni. Zde je potieba
zdlraznit nutnost dlouhodobych sledovani k dosaZzeni porovnatelnych vystupl. Naprosta vétSina
ekonomickych ukazatell pritom jen vyjimecné zohlednuje ostatni, s produkci lesa spojené
charakteristiky, jako je napf. ptdni Urodnost. Stranou zajmu pro praktické hodnoceni zlstavaji ostatni
nedrevni a mimoprodukéni efekty, které jsou pfitom jiz zvladnutelné na teoretické (akademické) drovni
(SISAK ET AL. 2003).

Pfes vyse uvedené lze jednoznacné deklarovat vyrazné snizeni nakladd na obnovu lesa po
disturbancich pfi vyuzivani pfirodé blizSich postup(i obnovy lesa a tedy drevin pionyrskych (MARTINIK ET
AL. 2014; SAFRANEK ET AL. 2018). Nizi naklady na obnovu jsou dany rychlej$im a &asto zcela
bezproblémovym odristanim téchto drevin i na rozsahlych holinach. Postupné dlouhodobé vkladani
drevin cilovych pod porosty drevin pionyrskych nebo po jejich postupném odtézeni lze rovnéz vnimat
jako krok vedouci ke stabilité a vyrovnanosti v hospodafeni na rozdil od jednorazové casto
nékolikahektarové vysadby dfevinami klimaxovymi. Ekologicka, ale i mechanickd stabilita takto
vzniklych porostl, stejné jako kvalita dfivi dfevin klimaxovych bude vyrazné vyssi nez pti standardni
obnové téchto drevin na holinu (LEONHARDT, WAGNER 2006). Vysoka stabilita ptirodé blizkych porost( je
pak predpokladem k jejich dlouhodobé ekonomické rentabilité.

Legislativni ramec

V soudasnosti platny legislativni rdamec obhospodarovani lesli spojeny s lesem vékovych tfid prirodé
blizké postupy hospodareni sice toleruje, ale do znacné miry znevyhodrnuje (BEzDEKOVA 2018).
Legislativni znevyhodnéni pfirodé blizkého hospodareni je ddle umocnéné stavajici dotacni politikou,
spojenou predevsim s obnovou (umélou) lesa. Zména legislativy by se méla tykat jak otdzky obnovy
(péstovani), tak hospodarské Upravy.

Dotacni politika by méla byt sméfovana na les a jeho uchovani, pfipadné zlepseni stavu nikoliv na jeho
obnovu (umélou). Legislativni a dotacni specifika si bude vyZadovat obnova lesa po kalamitach, kde by
mély byt uprednostnény postupy zaloZené na sukcesi, Cili postupy vyuzivajici pionyrské dreviny.

Zavér - socialni dimenze

Velkoplosné chradnuti a nasledny rozpad smrkovych porostl neni jen hospodarskou ztratou, ale i Sanci
chapat a obhospodarovat les jinak. Tato legitimni zména v pfistupu k obhospodarovani lesa zaloZena
na ekosystémovych zakladech (SANDS 2005) musi byt doprovazend zménami v ndrodni legislativé.
Ptirodé blizké lesni porosty, které jsou celospolecensky vice akceptovany nez porosty vzniklé pase¢nym
hospodarstvim (O'HARA 2014) musi byt prezentovany jako vysledek ptirodé blizkého hospodareni.
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Ochrana navzdory vyuziti — koncept pro posileni biodiverzity a uplatnéni
ekologického lesnictvi u Lesniho zavodu v Ebrachu

Ulrich Mergner, Daniel Kraus
BaySF, Forstbetrieb Ebrach, Marktplatz 2, 96157 Ebrach, Némecko

Uvod

Lesni zavod Ebrach Bavorskych statnich lest (BaySF) spravuje statni lesy o rozloze 16 500 ha v regionu
Steigerwald, ktery se nachazi v Keuperskych vrchovinach (pochazi z obdobi stfedniho Triasu)
zemépisné oblasti Franky mezi Wiirzburgem a Norimberkem v severozdpadnim Bavorsku. Statni lesni
podnik zodpovida za jedny z nejvyznamnéjsich bukovych lesnich porostli v Némecku. Lesy se skladaji
priblizné ze 75 % listnatych drevin (buk cca 41 %, dub cca 21 %) a 25 % jehli¢natych dfevin (z nichz
dominuje borovice s pfiblizné 13 %). Primérnda porostni zdsoba se pohybuje okolo 384 m3/ha a ro¢ni
etat dosahuje pfiblizné 100 000 m?3. Pfiblizné 80 % dFivi listnatych dFevin se v této oblasti prodava vice
neZ 25 pildm. TéméF 25 000 m* proddvaného palivového dFivi €ini lesni zavod v Ebrachu jednim z
nejvétsich vyrobcl této komodity v Némecku.

Zachovani biodiverzity, zvlasté pak u druh(l vazanych na lesni ekosystém, je stfedem zajmu ekologicky
aplikovaného konceptu, pficemz dlraz je kladen na saproxylické brouky, z néjz se v celém regionu
Steigerwald vyskytuje pfiblizné 480 druht. Zachovani této skupiny klicovych bio-indikator( zaroven
dava jistotu existence také vsech dalSich skupin druhl v téchto bukovych lesich (MULLER ET AL. 2005).

Ochrana a vyuziti lesa zaroven

Hospodarskému pristupu zavedenému u lesniho zdvodu v Ebrachu se c¢asto fika , ochrana a vyuziti
zaroven“; ,ochrana navzdory vyuzivani“ (conservation despite utilization). Lze jej popsat jako funkcéné
integrujici pristup ucelového hospodarstvi, ktery klade dlraz na zachovani a posileni biodiverzity pfi
soubézné produkce drivi na celé produkéni plose lesnich porostl (MERGNER 2018, KRAUS A KRUMM 2013).
Vzhledem k tomu, Ze vétSina druh( zavislych na prvcich a fazich senescence a nastupujiciho rozpadu
lesa, zachovani biologické rozmanitosti v obhospodarovanych lesnich porostech je predevsim otazkou
zachovani struktury mikrobiotopl (LARRIEU ET AL. 2018, KRAUS ET AL. 2016, BAUHUS ET AL. 2009). Pro
zajisténi biodiverzity druh( vazanych na lesni ekosystém je klicova strukturni diverzita lesa a
pritomnost vhodného Zivého a mrtvého dieva v porostech (LASSAUCE AT AL. 2011, JONSSON ET AL. 2005).

Stfedobodem konceptu lesniho zavodu v Ebrachu je peclivé vybrana a navzdjem propojena soustava
vyclenénych a extenzivné obhospodarovanych lesnich oblasti (MERGNER 2018, MACARTHUR A WILSON,
1967). Porosty s vysokou ekologickou hodnotu spadaji do oblasti vyclenénych lest s minimalizaci
zasahu clovéka, které zahrnuji nasledujici kategorie:

e 430 ha pfisné chranénych pfirodnich rezervaci
e 700 ha stepnich pfirodnich stanovist (Trittsteinhabitate)
e 40 halesniho okraje (pasy o Sifce 5-20 m)

Porosty navic spojuji rozptylend cenna stanovisté. Konceptu se proto také casto fika koncept

,naslapnych kamen(” (némecky Trittsteinkonzept).

Celkové je 1 200 ha, které predstavuji 7 % produktivni plochy, dlouhodobé vyfato z lesniho
hospodafrstvi. Ve vyclenénych lesnich oblastech je zastavena veskera téZebni a péstebni Cinnosti a
povolena jsou pouze opatfeni pro zajisténi verejné bezpecnosti a pro prevenci poskozeni lesa. Tyto
vyclenéné oblasti mohou slouZit jako zakladni ochrana biologické rozmanitosti a jako darcovské oblasti
pro kolonizaci entit na stanoviSté mimo tyto oblasti, jako napf. na mikrobiotopové stromy a mrtvé
drevo, které se automaticky také vyskytuji v hospodarskych lesich. Dal$imi doplfikovymi ,stavebnimi
kameny” do mozaiky sité cennych biotopt jsou liniové prvky cennych biotopU, jako porostni okraje, Ci
linie (koridory) propojujici rozptylené oblasti cennych biotop.

Dalsim dulezitym prvkem v pfistupu lesniho zavodu je extenzifikace lesniho hospodarstvi (tj. uplatnéni
tzv. ekologického lesnictvi). To je realizovano zejména ve starych porostech, nebo mladych porostech
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s vysokym poctem starych strom(. To vede k systematickému budovani stromovych mikrobiotopl a
ponechdvani mrtvého dreva. V soucasné dobé se aktivity extenzifikace lesniho hospodarstvi tyka 3824
ha rozdélenych do nasledujicich kategorii:

e 37 halesl tfidy 1 (témérf prirodni les v porostech ve véku pres 180 let)

e 3062 ha lesU tFidy 2 (témér pfirodni les v porostech ve véku 140 aZ 180 let)

e 725 ha lesl tfidy 3+ (témér prirodni les v porostech mladsi 140 let s vysokym poctem starych
strom()

Extenzifikace hospodareni se predpoklddd ve starych porostech tfidy 1, stejné jako ponechavani
starych stromu a udrzovéni stadlého objemu odum¥elého dieva 40m3/ha v lesich 2. t¥idy. V lesich tiidy
3+ z(stdavaji v oblasti vSechny stromy, které jsou pozistatky porostll predchoziho obmyti. Ve vSech
ostatnich lesich tfidy 3 (100 let a vic) se planuje systematické hromadéni odumrelého dreva s cilem
stadlého objemu mrtvého dfeva 20m3/ha. V rdmci extenzifikace lesniho hospodafstvi se také
predpoklada uchovani 10 mikrobiotopovych stromU na jeden hektar celkové hospodarské plochy (tj.
15 500 ha bez vynatych ploch a ploch bez stromu), kterym bude umozZnéno zestarnout a proZit zcela
pFirodni Zivotni cyklus véetné rozpadu po pFirozeném odumfeni. | za pfedpokladu pouhych 50 m?
(hodnota na spodni hranici) korunové projekce stromu lze pocitat s dodatecnymi 750 ha vyclenéné,
nebo docasné nevyuzivané porostni plochy. Celkem 11 % z celé vyméry lesa by pak bylo ponechano
pfirodnim procesiim a pfirozenému vyvoji lesa.

Lekce o ptirodé

Na hluboké porozuméni prirodnim procestiim v lesnich ekosystémech se nahliZi jako na zakladni
predpoklad pro implementaci konceptu biologické rozmanitosti u lesniho zadvodu Ebrach. Sest
formalnich rezervaci a vice nez 200 dalSich cennych lokalit jakoZzto mensi vyélenéné oblasti s delSim
vyvojem biotopl v rdmci lesniho majetku (LHC) slouZi jako mista pFeZiti a reprodukce citlivych a vysoce
ohroZenych druh(. Druhy s omezenym rozptylem a zdroji tak budou schopny se rozsifovat a doc¢asné
zabydlovat také v obhospodatovanych porostech za predpokladu, ze budou po celé plose lesniho
majetku (LHC) rovnomérné rozprostfeny (MERGER 2018, JONSSON ET AL. 2005, LASSAUCE ET AL 2011).
Formalni, vyhlasené lesni rezervace slouzi jako naucné oblasti pro zjiSténi, jak se pfislusené biotopové
struktury rozviji v prabéhu dlouhych vyvojovych cykll. Skupiny druhll nachazejicich se v téchto
vyclenénych oblastech slouZi jako kvalitativni referencni, srovnavaci hladina, které je nutné dosahnout
v celé lesni oblasti. Rozsahly vyzkum provadény v téchto Zivych laboratofich poskytl navod pro péstebni
opatteni na celé zbylé plose lesniho majetku (LHC). To se odrazi zejména v konceptu mrtvého dreva a
konceptu ,naslapnych kameni“ (stavebnich kamen sité lokalit zvySené biodiverzity lesa), ale také v
dalSich parametrech, které byly zahrnuty v inventarizacich, jako jsou kategorie mikrobiotopovych
stroml (stromy s dutinami, choroSi a rozsdhlymi zranénimi). Zachovani mrtvého dreva a
mikrobiotopovych stromi se plné projevuje v lesohospodarské Upravé lesniho majetku (LHC) a je
zohlednéno pfi vypoctu rocniho etdtu.

Blize pfirodé

Hlavnim hospodarskym cilem lesniho zavodu v Ebrachu je zachovat charakter steigerwaldského
regionu, kterému v lesni druhové skladbé dominuje buk. Jednotlivé vybérna tézba stromi dreva a
pfirozena obnova jsou zcela zdkladnim predpokladem vyvoje strukturné a vékové diferencovanych
lesl. Zajisténi a zlepSeni rozmanitosti biotop( lesnich stanovist pro druhy na né vazané vsak vedlo k
revizi hospodarskych principl pfirodé blizkych zplsobl hospodareni, které byly po dlouhou dobu
hlavnim hospodaiskym zplsobem a péstebnim systémem na majetku lesniho zdvodu Ebrach
(BOLLMANN 2011, GOSSNER ET AL. 2013). Zejména pak heslo ,prvné odstranit netvarny a poskozeny
strom” vedlo k ochuzeni struktur mikrobiotpd kvlli brzkému odstranéni nezadoucich predrostlikd
v béhem probirkovych zasah(l za Giéelem zlepSeni kvality strom(. Tyto stromy (tj. netvarné, poskozené
a predrostlici) vsak maji daleZity potencial stat se budoucimi mikrobiotopovymi stromy, a je jim tak
dnes pfi porostni vychové vénovana velka pozornost.

Elitni a mikrobiotopové stromy. Kladny péstebni vybér mikrobiotopovych stroma jiz probiha pfi
probirkach, aby se zajistilo, Ze je v pozdéjsich fazich dostatek jedincd s mikostanovistnim potencidlem.
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Vybér elitnich, cilovych strom( je stanoven na maximum 40 strom( na jeden hektar (alespon u buku),
aby se zachoval prostor pro vyvoj stanovistnich stromd. V pfipadé pfimési dfevin s riznym rozpétim
mytni zralosti Ize na jeden hektar vybrat a trvale vyznacit (zelena vinovka) jesté vice mikrobiotopovych
stromQ. Pro celkovou plochu lesniho majetku (LHC) je planovano vybrat 155 000 stanovistnich strom.

Ztraty na produkci, ke kterym dochdzi v rdmci opatfeni pro zachovani biologické rozmanitosti, dosahuiji
téméF 12 000 m? za rok, a to véetné ztrat, ke kterym dochdzi v zékonem chranénych oblastech
(pfirodnich rezervacich), jakoz i v ramci vyc¢lenénych (vynatych) oblasti cennych stanovist zalozenych
v ramci konceptu ,,naslapnych kamen(“. Ve vy¢lenénych oblastech dosahuje ztrata na produkci 7000
m3ro&né, zatimco v oblastech extenzivniho hospodafstvi jsou roéni ztraty 4700 m3 v dlisledku vytvéFeni
mrtvého dfeva.

Mrtvé dievo

Velké mnozstvi dieva, které je ponechano k pfirodnimu rozkladu, je na LHC lesniho zdvodu Ebrach
povazovano za klicové pro biologickou rozmanitost a kolobéh a zadZeni Zivin (STOKLAND ET AL. 2012,
MULLER A BUTLER 2010). V pozdéjsich probirkovych zadsazich a téZebnich zdsazich vyzaduje koncept
uplatiovany v Ebrachu, aby se stromy kacely mimo linky tak, aby v porostu zlstaly koruny strom.
Obecné plati, Ze se kmen odfezava v misté nasazeni prvni silné vétve a vyklizuje se pouze cennéjsi ¢ast
kmene, &imi se lépe dosdhne cile zvy$eni mnoZstvi odumfelého dieva na 20 m3/ha v porostech nad
100 let a 40 m3/ha v porostech starsich 140 let.

Koncept ponechani mrtvého dreva je vsak daleZity nejen pro zachovani druhd vazanych na lesni
ekosystém: nejnovéjsi védecké poznatky naznacuji, Ze dfevo, které v oblasti zUstava, je klicové pro
zajisténi udrzitelného kolobéhu Zivin v lese — ve dieveé jsou uloZzeny zejména kationty drasliku, vapniku,
fosforu a hotréiku, které mohou slouZit jako dlouhodobé hnojivo, nebot jsou uvolfiovany postupné
velkymi kusy rozkladajiciho se dfeva, a jsou tak znovu dostupné pro dalsi rlst stromd. K tomu jesté
odumfrelé dfevo zadrZzuje spoustu vody béhem rozkladu nebo pozdéji, ve formé humusu. Ve svétle
méniciho se klimatu a predpovidanych dlouhych obdobich sucha lIze na tuto duleZitou vlastnost
odumfelého dreva nahliZet jako na prostfedek pro zabezpeceni budoucnosti nasich lesq.

Diskuze

Z hlediska ochrany je mnohem duleZitéjsi zaméfit se na strategické planovani ochrannych nastroju
spiSe nez na samotnou striktné chranénou oblast. Proto je tfeba brat v Uvahu pozadavky stanovistni a
mezni naroky cilovych druht jakoZto zastupcl typickych lesnich spolecenstev, jez maji byt uvazeny pro
vyvoj a vzajemné propojeni nastroji ochrany. V tomto kontextu je tfeba brat v Uvahu aktualni stav,
resp. aplikovany péstebni systém, nebot rliznorodost péstebnich systému a strategii napfic krajinou je
nezbytnd pro zvySeni rozmanitosti struktur, funkci a bioty, jakoZ i podpora Siroké Skaly dalSich funkci
ekosystému.

Pro lesni zavod Ebrach je tak aktudlni vyzvou najit prahové hodnoty, pfi kterych lIze zaroven zachovat
funkci produkéni a biologickou rozmanitost. Pro efektivni rozhodovani je funkéni lesni hospodarstvi
orientované na posileni biologické rozmanitosti, resp. ekologické lesnitvi u lesniho zdvodu Ebrach
neustale zkoumano a studovano v rdmci rliznych vyzkumnych program( (SCHAUER ET AL. 2018, ZYTYNSKA
ET A. 2018, DOERFLER ET AL 2017). Zvlasté pak skupiny taxon( vazané na prestarlé stromy a fazi rozpadu
porostl, mrtvé drevo a prirozené disturbance slouzi jako vynikajici bioindikatory uspéchu polyfunkcéné
integrovaného hospodarstvi u lesniho zavodu Ebrach.

Vzhledem k rostoucimu tlaku na zdroje dreva v Evropé v disledku rostouci poptavky po drevé je
zasadni zajistit, aby kvalita a ucinnost ochrany biologické rozmanitosti v lesnim hospodarstvi nebyla
narusena novymi hospodarskymi cili. Koncept posilovani biologické rozmanitosti v lesich, resp.
ekologického lesnictvi u lesniho zavodu vEbrachu usiluje o optimalni propojeni obou cild.
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Pouceni z predchozich nezdari pfi preménach a prestavbach lesnich porostl —
nahled do historie
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Uvod

Snahy o Upravu druhové skladby a porostni struktury lesa se v rdmci stfedni Evropy periodicky objevuji
jiz od konce 19. stoleti. Prvotni snahy fesily problémy spojené s intenzivné péstovanymi jehli¢natymi
monokulturami, souc¢asné snahy reaguji na ménici se prostfedi nebo zmény nazort spolecnosti na lesni
hospodarstvi (AMMER ET AL. 2008, SOUCEK, TESAR 2008).

Opakované pokusy o zménu hospodareni nabizi moznost pouceni se z pfedchozich snah. Adekvatni
zhodnoceni postupt i pfipadnych neuspéchl pfedchozich snah lesnikld vsak omezuji vyrazné kratsi
lidsky vék ve srovnani s vékem lesa, omezeny prenos informaci v rdmci generaci (véetné pisemnych
zdrojl1), ménici se podminky prostredi i poZadavky spolecnosti na les. Historicka rozhodnuti hospodari
o zménach postupl hospodareni vychazela ¢asto z ekonomickych dlivodu, znacna ¢ast historickych
priklad( zmény hospodareni vychazi z lesi tézebné vyrazné narusenych predchozim hospodarenim
(HOHER 1994). Aktualni souhrnné analyzy vyvoje lesa z hlediska produkce, ekonomiky a dalsich funkci
lesa nejsou pocetné. Jejich zobecnéni je Casto obtizné z dlivodu lokalnich specifik i ménicich se
podminek prostredi.

Vybrané ptiklady nedokoncenych transformaci lesa

Lokalita Hetlin — Méstské lesy a Rybniky Kutnd Hora

PloSina ve vySce 400-500 m n. m., pGdni poméry nepfiznivé ovlivnény stfidavym zamokienim
(pseudoglej) i dlouhodobym péstovanim jehlicnatych porostl, suma ro¢nich srazek 650 mm, priimérna
rocni teplota 7,1 °C.

Vychozi smrkové a borové porosty na dané lokalité vykazovaly zhorSeny zdravotni stav a rust. Lesni
hospodar Ing. FrantiSek Kratochvil (na majetku vletech 1930-1966) upravil v prvnich letech
hospodareni pldni poméry formou technické i biologické meliorace (povrchové prikopy, snizeni
zapoje, podpora listnaté primési) a zaroven zlepsil zdravotni stav a stabilitu porostl pozitivnimi
péstebnimi zdsahy. Péstebni postupy v dalSich letech podporovaly strukturalizaci porostu, chybéjici
dreviny byly vnaseny umélou obnovou. Naslednici F. Kratochvila ¢astecné omezili aplikaci vybérnych
principli, obnova byla realizovana prevazné maloplosnym clonnym zplisobem. Analyza zmén stavu lesa
vychazejici z lesnich hospodarskych plan( zlet 1952 a 2000 ukdzala zmény ve vékovém rozdéleni
porostl a ndrlst porostnich zasob, rozpracované porosty vykazovaly pestiejsi strukturu a texturu.
Vnasené MZD se s ohledem na nizsi vék vyraznéji neprojevily na zastoupeni dievin podle zasoby (TESAR
ET AL. 2004). Lokalita byla po roce 2002 silné poskozena opakovanymi vétrnymi kalamitami.

Priciny neuspéchu prestavby na dané lokalité Ize pficist nedodrZeni kontinuity hospodareni vlivem
politickych zmén i vyssi moci (vétrna kalamita narusila souvisly okraj lesa, porosty i pres dlouhodobou
prestavbu neodolaly naslednym vétrnym kalamitam).

Opocensko — Lesy Colloredo-Mansfeld
Céste¢né smisené porosty smrku, borovice a dal$ich dfevin v nadmorské vyice 230-260 m, pddni typ
kambizem, ro¢ni Ghrn srazek 640 mm, primérna rocni teplota 7,6 °C.

V minulosti majetek nepfiznivé ovlivnén opakovanymi skodami vétrem, snéhem, lesni hospodar Hugo
Konias vhodné porosty nejprve vychovou stabilizoval, v nejvice rozpracovanych porostech byly v letech
1928-1974 aktivné aplikovany vybérné principy (Konias, Zakopal). Péstebni zasahy v porostech upravily
porostni strukturu a texturu, chybéjici dfeviny byly vnaseny umélou obnovou (ZAKOPAL 1981, SOUCEK
2002). V70. letech doslo k preruseni kontinuity hospodareni, snahy o navazani na predchozi
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hospodareni po roce 2001 (restituce majetku) byly malo uspésné. Zvyseny podil listnacl v soucasné
druhové skladbé porost( Iépe odpovida pfirozené druhové skladbé a zajistuje vyssi porostni stabilitu.
Preruseni kontinuity hospodareni v 70. letech vlivem politickych zmén, vitalita porostl sniZzena
pusobenim imisi, Skody zvéri omezily regeneraéni potencial dievin.

Byvala DDR - Vorratspflege

Myslenky Moéllerova Dauerwaldu byly v povale¢ném obdobi rozvinuty zejména Hegerem a Krutschem
na Uzemi NDR, plosné zavedeni nastalo v roce 1951. Cilem byla tvorba nestejnovékého skupinovitého
lesa tvofeného stanovistné odpovidajicimi dfevinami s optimalni porostni zasobou kvalitniho dreva.
Nepftiznivy stav lesli v povalecném Némecku, nedostatek personalu se zkusenostmi s danym zplsobem
hospodareni i schématické zavddéni bez ohledu na dané podminky a usporadani lesa vedl jiz v roce
1956 ke korekturam myslenek a k ukonceni plosné aplikace v roce 1961. Dil¢i myslenky byly za¢lenény
do nové zavadénych postupll hospodareni (Naturgeméasse Waldwirtschaft). S nepfiznivym stavem
porostl, ploSnym zaburenénim profedénych porostl se lesni hospodari dlouhodobé vyporadavali
v ndslednych letech s vyuzitim mechanizace a chemie (THOMASIUS 1996).

Pri¢inou neuspéchu byla plosna aplikace koncepce jednotnych postupl hospodareni nezohlednujici
stanovistni a porostni podminky a omezené zkusenosti lesniho personalu.

Nutné predpoklady pro zahajeni procesu pfestavby porosti

Stanoveni redlnych cilii a postupii hospodareni pro dané stanovistni a porostni poméry

Pro zdarny proces prestaveb stavajicich lesli na porosty prirodé blizké je dlleZité redlné zhodnoceni
vychoziho stavu lesa, stanovistnich podminek, planovaného cile i teoretické doby realizace. Vétsina
stavajicich prestaveb zacind v malo diferencovanych jednodruhovych porostech, cilem je vytvofit
bohaté strukturované smisené lesy. Pfedstava cilové druhové skladby a prostorové vystavby jsou vidy
kompromisem mezi ekologickymi poZadavky na les a minimalizaci naklad( pro zajisténi plnéni
pozadovanych funkci lesa. Typickym pfikladem jsou historické snahy se zménou porostniho stavu
smérem k modelu vybérného lesa provadéné opakované v réiznych stanoviétnich podminkach v Ceské
republice. Neodpovidajici stanovistni podminky pro dany typ lesa, dlouhodobost feSeni i naruseni
kontinuity hospodareni vlivem vnéjsich podminek prostredi (imise, kalamity) i personalnich problémd
vedly v hodnocenych porostech k postupné ztraté vzniklé struktury a navratu k béZnym postupdm
hospodareni. | zahrani¢ni pokusy ¢asto koncily z dlivodu stanoveni malo realnych cilt a neakceptovani
danych stanovistnich a porostnich podminek.

Béhem procesu prestavby muizZe dochazet k zménam cill podle aktualniho stavu porostu i zmén
vnéjsich podminek. Hospodareni musi na tyto ménici se podminky vhodné reagovat, pfi zménach
hospodareni je nutné upravit cile a podle nich stanovit vhodné postupy hospodareni. Poradi
naléhavosti a postupy lze posuzovat podle raznych kritérii (biologickd, ekonomickd, spolec¢enska), pro
optimalizaci procesu musi byt definovany priority, podle kterych budou porosty pro prestavbu
vybirany.

PFiprava porostii pro zahdjeni transformace

V procesu transformace lesa se predpokldada postupné profedéni porostu pro zajisténi vhodnych
podminek pro vyvoj a odrlstani nasledné generace. Zajisténi odpovidajiciho rozélenéni porostli spolu
s vhodnou vychovou zajisti dostate¢nou stabilitu rozpracovanych porostl. Dostatecna doba pro
stabilizaci zavisi na vychozim stavu porostu a podminkam prostiedi (SOUCEK, TESAR 2008).

Omezeni skod v lesich vlivem zvysenych stavii zvéfe

Transformace porostl je v naSich podminkach nejcastéji spojena s Upravou druhové skladby a
vnhasenim chybéjicich drevin. Do prevazujicich jehli¢natych porostl jsou vnaseny listnaté dfeviny, které
jsou na vétsiné stanovist atraktivni pro zvéf. Stavy sparkaté zvére jsou dlouhodobé zvysené, vnaseni
druh( drevin je spojeno s dlouhodobou potiebou zajisténi jejich ochrany proti Skodam zvéri. Naklady
na vnaseni a odpovidajici ochranu vnasenych drevin ovliviiuji ekonomiku celého procesu, docasné
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snizeni stavl vyrazné skodicich druhl zvére priznivé ovliviiuje ekonomiku hospodareni i cely postup
prestaveb. Historické i soucasné zkusenosti ukazuji vyrazny potencidl prirozené obnovy po redukci
stavu zvére i potencial opétovného rozsifeni zvére.

Na lokalité Kocanda doslo v90. letech minulého stoleti vlivem souladu nazorli hospodare a
zafizovatele, pfi nasledném prijeti téchto myslenek osobou vlastnika, k stanoveni realnych cil(
prestavby lesa, nazory byly vhodné zapracovany do pland. Vlastni realizace osobou praktického lesnika
vedla k postupnému vytvoreni soucasného stavu lesa, ktery odpovidd predstavam ptirodé blizkych
postupl hospodareni v danych podminkach. V¢asné zahdjeni procesu prestavby ve stfednim véku
omezilo produkéni ztraty a zajistilo odpovidajici rentabilitu hospodareni. Stavajici hospodaisky les viak
jesté stale nese velkou ¢ast znakl pasecného lesa v rozvinuté podrostni formé. To vychazi z délky doby
uplatfiovani transformace lesa ve srovnani s obmytim lesa.

Zavér

Transformace stavajicich porostl na porosty smisené, s diferencovanou strukturou je dlouhodoby
proces, vyraznéjsi vysledky se projevi v prlibéhu nékolika lesnickych generaci. Historické zkusSenosti
naznacuji obtiZe s tim spojené. Prejimani historickych poznatk(l nebo zahrani¢nich zkusenosti ¢asto
narazi na odlisné cile, porostni podminky a pouzité postupy. Zakladem pro Uspésny proces prestavby
je stanoveni redlnych cild a vhodnych postupl hospodareni zohledrujici porostni stav i podminky
prostfedi. Dlouhodobost realizace vyZaduje zachovani kontinuity hospodafeni i mozZnost Upravy
procesu prestavby zohlednujici ménici se podminky prostredi. Pfed vlastni transformaci musi porosty
vykazovat odpovidajici vitalitu, stabilitu i ristovy potencial. Proces Upravy druhové skladby vétsinou
omezuji zvySené stavy sparkaté zvére. Vzniklé smisené lesy s diferencovanou vystavbou maji zvysenou
stabilitu a |épe odolaji ménicim se podminkam prostredi.
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vrchii

Vit Sramek, Véra Fadrhonsova, Radek Novotny

Vyzkumny Ustav lesniho hospodarstvi a myslivosti, v.v.i.
Strnady 136, 252 02 Jilovisté, Czech Republic

Uvod

Lesni hospodafrstvi je zavislé na udrzitelné bilanci Zivin v ekosystému (HOTTL 1986, SVERDRUP 2006). Na
rizika spojena s pfili§ intenzivnimi metodami hospodareni na nevhodnych stanovistich upozornuji jiz
prace z druhé poloviny minulého stoleti (KRAPFENBAUER A BUCHLEITNER 1981, SMITH ET AL., 1986, BUBLINEC
A ILAVSKY 1990). Soucasné pruazkumy lesnich pad vSak ukazuji, Ze problém s bilanci Zivin v lesnich
ekosystémech je v CR zna¢né roziiteny (FIALA ET AL. 2004, SRAMEK ET AL. 2011) a to i na pOvodné
priznivych stanovistich (SRAMEK ET AL. 2013), kde se objevuji poskozeni lesa spojend s nedostatky ve
vyZivé (HLASNY A SITKOVA 2010, LOMSKY A SRAMEK 2004). V poslednich letech nar(istad také tlak na
komplexni vyuzivani biomasy vietné téZebnich zbytkG (UHUL 2009), coi potencidlné ohrozuje
dlouhodobou udrzitelnost hospodareni (MARIANI ET AL. 2006, AKSELLSON ET AL. 2007). Kromé bilance Zivin
je tak negativné ovliviiovana i jinak vyznamna sekvestrace uhliku v lesnich padach (ACHAT ET AL. 2015),
retenéni schopnosti ptid (RAIKAI ET AL. 2015), ¢i biodiverzita.

Autofi pFispévku se v soucasné dobé vénuji této problematice v oblasti Zdarskych vrchd na majetku
Kinsky Zdar, a.s. Jde piedeviim o lesni porosty ve 4. a 5. LVS (HS 53-57). Ty jsou zastoupeny na 34,7 %
lesniho pddniho fondu v CR. Jde o nejvyznamnéjsi lokality z hlediska produkce dfeva, ale také vysoce
cenné prirodni a krajinné prvky. Cilem vyzkumu je poskytnout pro tato stanovisté metodicky podklad,
ktery bude kvantifikovat vliv hospodarskych opatfeni (nakladani s LTZ a s biomasou profezavek a
probirek a jejich intenzita, pozemni pfihnojeni vysadeb a porost() na bilanci Zivin, uhliku a organickych
latek v pldé a napomoci tak zajisténi dlouhodobé udrzitelné produkce i plnéni environmentalnich
funkci les(.

Predstaveni vyzkumnych cinnosti

Redeni problematiky udrZitelnosti bilance Zivin v rdmci hospodafskych opatieni je rozdéleno do
nékolika segmentd. Prvnim z nich je prlzkum vyzivy, ktery ma definovat soucasny stav pud jako zdroje
Zivin pro lesni porosty. Plidni vlastnosti byly sledovany v pravidelné siti 20 bod( s krokem ca 800 m. Na
nich byly v roce 2017 vykopany a popsany pudni sondy a odebrany vzorky podle metodiky /CP Forests.
Odebirany byly vzorky nadlozniho organického horizontu FH (véetné odbéru ¢tyf objemovych vzorkl
pro stanoveni celkové zasoby humusu) a vzorky mineralni ptdy z konstantnich hloubek 0-10 cm, 10-20
cm, 20-40 cm a 40-80 cm. Vzorky mineralni pldy pro hloubku 0-40 cm byly odebrany jednak ze sondy,
jednak ze ¢tyrech mist v okoli sondy pldnim vrtadkem. Nasledné byl pfipraven smésny vzorek pldy pro
jednotlivé vrstvy. Na stejnych plochach byly po ukonceni vegetace odebrany vzorky asimilacnich
organu. Odbéry vzorkl byly provadény bezeskodnou horolezeckou technikou z horni, oslunéné ¢asti
korun. Na kazdé plose probéhl odbér z Sesti strom, ze kterych byly analyzovany smésné vzorky. U
smrku byly odebirany vzorky dvou nejmladsich ro¢nika jehlici. Vzorky pld i jehlici byly analyzovany ve
zkudebnich laboratofich VULHM.

Dalsi ¢innosti je sledovani vlivu riizného nakladani s téZzebnimi zbytky na vlastnosti pldniho roztoku. V
bfeznu 2017 byly v dospélém porostu smrku (SLT 6K1) vybrany a zaméreny tti vhodné plochy. Nasledné
v porostu probéhla clonna sec v celkové plose cca 1ha, kdy bylo vytéZzeno celkem 157 stromu o celkové
hmoté 188 m3, doslo tedy ke snizeni porostni zasoby o0 209 m3/ha. Plocha byla rozdélena na tfi ¢asti,
ve kterych byly pouzity odlisSné postupy nakladani s téZzebnimi zbytky — klestem. Na jedné plose byl
klest seStépkovdn a rovnomérné rozprostfen po plose. Na druhé lokalité byl ponechdn klest bez
Stépkovani a na treti lokalité byl klest kompletné vyklizen a vyuZit k energetickym ucelim. Na prelomu
kvétna a Cervna 2017 byly na téchto tfech plochach vykopany sondy a instalovany gravitaéni ptdni
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lyzimetry. Po usazeni lyzimetr( byly od zafi 2017 postupné odebirany vzorky padni vody z vrstvy pod
humusem a z hloubky 30 cm v minerdlni ptdé. V soucasné dobé jsou k dispozici prvni vysledky.

V dalsim reseni jesté predpokladame kvantifikaci biomasy a odnosu Zivin pfi rGzné intenzité profezavek
a probirek a rovnéz hodnoceni vlivu pfihnojovani porostli na obsahy Zivin v asimilac¢nich organech a
v lesni padé.

Vysledky prazkumu vyZivy ve sledované oblasti

Vysledky zakladnich pUdnich analyz mineralnich horizontl v padnich profilech do 80 cm jsou zobrazeny
na obr. 1. Pldy vykazuji pomérné vyrazné znaky acidifikace svrchnich padnich vrstev. Jednim z nich je
klesajici kyselost (stoupajici pH) s hloubkou pldnich horizontl. Obecné se pldy radi mezi silné kyselé
— aktivni pH(H;0) je vrozmezi hodnot 3,5 - 4,5, vyménné pH(CaCly) vrozmezi hodnot 3-4.
V nejspodnéjsim plidnim horizontu 40 — 80 cm je pak ¢ast vzork( v oblasti stfedné kyselé. Humusova
humusové vrstvy tak spada do oblasti velmi silné kyselé, nejnizsi zjisténé pH bylo 2,87.

Obsahy dusiku, ktery byl plvodné v lesnich ekosystémech limitnim prvkem, jsou naopak pomérné
dobré, az velmi dobré. O dobré pristupnosti dusiku svéd¢i rovnéz pomérné nizké hodnoty poméru C/N
v humusové vrstvé, které se pohybuji od 16,4 do 26,3 s pridmérnou hodnotou 22,3. To odpovida
horskym polohdm se zvySenou depozici dusiku.

Obsahy ostatnich hlavnich Zivin jsou vSak spiSe nizké. Vyrazné je to zejména u fosforu, kde jsou
pramérné obsahy v celém padnim profilu hluboce pod hranici deficitu (20 mg.kg?). Ve svrchnich
mineralnich horizontech do 20 cm jsou pak pod touto hodnotou vSechny vzorky. Obdobna je situace u
vapniku, ktery se hodnoté deficitu (140 mg.kg™) pfiblizuje az v hlubsich pGdnich vrstvach ve 40-80 cm.
O néco priznivéjsi je zasoba pristupného drasliku a horciku. | tyto bazické prvky se v hloubce pady 10-
40 cm pohybuiji v primérnych hodnotdch na hranici nedostatku (pro hot¢ik 20 mg.kg™?, pro draslik 30
mg.kg?).

Obsahy zivin v jehli¢i smrku a borovic na stejnych plochach ukazuji v zdsadé obdobnou skutec¢nost.
Dusik je v prvnim roc¢niku v oblasti dostate¢ného az dobrého obsahu, primérna hodnota je 1,40 %.
Zhruba ve ctvrtiné pripadl byl zjistén vysoky obsah N (nad 1,50 %) v prvnim rocniku jehli¢i. Druhy
rocnik jehlici se z hlediska vyZivy dusikem rovnéz nachazi v oblasti optima. Nejvyraznéjsi nedostatek
byl zjistén, stejné jako v plidé u obsaht fosforu. V prvnim ro¢niku jehli¢i se primérnd hodnota 1.334
mg.kg? jesté pohybuje v oblasti dostateéné vyZivy, ¢tvrtina vzork( v3ak jiz vykazuje nedostatek P. Ve
druhém roéniku je situace horsi, primérny obsah P je pouze 1.080 mg.kg'! a dostateénd vyZiva
fosforem byla zjisténa pouze u Ctvrtiny vzorkd. Ponékud lépe je na tom vapnik, u kterého vykazuje
nedostatek pouze nékolik vzork( prvniho rocniku jehli¢i a horcik, u kterého byla pod hranici nedostatku
témér polovina vzork( druhého rocniku. Pro tyto prvky je to typické, nebot vapnik se hromadi
v asimilacnich organech v pevné vazanych slouceninach s vékem, naopak hotcik je pomérné mobilni a
je prednostné dodavan nejmladsim asimilac¢nim organdm. Obsahy drasliku byly u vSech odebranych
vzorkU v oblasti dostatecné az optimalni vyzivy timto prvkem.

Vysledky odbéru padni vody na lokalitach s rGznym nakladanim se stépkou

Vysledky jsou zatim velmi predbézné, nicméné po necelém roce odbér( je patrna tendence nizsiho
obsahu Zivin a rozpusténého organického uhliku (DOC) na plose s kompletnim odstranénim tézebnich
zbytk(, oproti lokalitdm se Stépkovanim.

Pfedbéiné zavéry

Prizkum pad a vyZivy dfevin ukazuje na acidifikaci pldniho prostifedi, kterd ma za nasledek nizké
obsahy bazickych Zivin a Spatnou pfistupnost pldniho fosforu. Na fadé ploch se to tyka nejen svrchnich
pldnich horizont(, ale celého plUdniho profilu, coz miZe nepfiznivé ovliviiovat i narocnéjsi listnaté
dreviny. Problémem také muzZe byt snadna dostupnost dusiku, ktery je sice akceleratorem produkce,
na druhou stranu vsak zvysuje i tlak na dostupnost bazickych prvka. Pldni podminky se jiz v soucasné
dobé odrazeji v chemismu jehlici. Vysledky tedy jednoznacné ukazuji, Ze hospodareni se Zivinami
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v lesnich porostech muze byt ve sledované oblasti v dlouhodobé perspektivé vyznamnym faktorem
ovliviujicim udrzitelnost lesniho hospodarstvi.

Hcaci N P
PHicac) %] [mg kg
3,0 35 4,0 45 0,0 02 0,4 06 0 20 40
Mo1 ._b. Mo1 .j—. MOL |y |
M12 M12 M2 | o
S ;
M24 M24 M24 i
__________ ] — — - — - [ L] - — ————— -
"
N 1
‘ 1
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B T e T

M43 M48 M48

Obr. 1: Pldni reakce a pristupné obsahy prvki v minerdlnich horizontech ptdniho profilu ve sledované
oblasti. Cernd linie ukazuje priimérné hodnoty, chybové usecky minimdini a maximdini hodnoty,
Cervend prerusovand c¢dra konvencni hranici nedostatecného obsahu daného prvku.

Oznaceni minerdlnich pGdnich vrstev podle hloubky: M01: 0-10 cm, M12: 10-20 cm, M24: 20-40 cm,
M48: 40-80 cm.
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N P K Ca Mg
1. roénik jehlici 2. roénik jehlici
hranice nedostatku hranice vysokého obsahu

Obr. 2: Relativni zobrazeni obsahu Zivin v prvnim a druhém rocniku jehli¢i (smrk a borovice) ve
sledované oblasti. Vyska sloupce uddva primérnou hodnotu v oblasti, chybové usecky minimum a
maximum. PouZitd absolutni hodnota hranic nedostatku a vysokého obsahu pro jednotlivé prvky je
uvedena v tabulce 1.

Tab. 1: Hranice nedostatku a vysokého obsahu Zivin v jehlici.

N P K Ca Mg
[%] [mg.kg1] [mg.kg?] [mg.kg?] [mg.kg™]

hranice 1,0 1200 3 000 1500 700

nedostatku

hranice vysokého 15 2 000 8 000 6 000 1500

obsahu
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Abstrakt

Stejné jako jinde v Evropé, nepasecny zplisob hospodareni (NZH), je také populdrnim tématem diskusi
mezi irskymi lesniky. Nynéjsi vyzkum a rostouci pocet existujicich, funkcnich pfikladd demonstruje
potencidl tohoto pruzného a odolného péstebniho pristupu. V soucasné dobé se v nasi prdci vénujeme
preméné monokultur smrku Sitka na NZH. Duraz je zvlasté kladen na potencidlni ulohu strukturujicich
péstebnich zdsahd, tj. jinych typ péstebnich zdsahl neZ je konvencni, v Irsku nejcastéji pouzivany, zasah
podurovriovy. V tomto prispévku se zabyvdme urovriovou probirku a probirku s probirkou strukturujici,
které v porostu tvofi vétsi heterogenitu struktury a umozriuji vétsi kontrolu nad tvorbou kvalitnich
stromu béhem procesu porostni transformace. Tento c¢lanek poskytuje prehled o prevodech na NZH v
Irsku a o predbéznych vysledcich naseho vyzkumu, ktery se zabyvd pocdtecni fazi prestavby smrkovych
porostd.

Uvod

Irské lesnictvi v soucasné dobé prochazi obdobim rlistu a rozvoje. Hlavnimi faktory, které momentalné
ovliviluji zmény v tomto sektoru, jsou vzkvétajici trh s produkty domaciho lesnicko-drevarského
odvétvi, i zvySené pozadavky na poskytovani mnoha ekosystémovych sluzeb a potreba zvysit
ekologickou stabilitu nasich lesd. Zvlasté dileZity je pozadavek na diverzifikaci druhové skladby a
struktury lest tak, aby se mohly prizpUsobit pfedpokladanym zménam klimatu a také hrozbam v
podobé skiidcl a chorob.

V soucasné dobé se v Irsku spoléhdme pouze na maly pocet jehliénatych a listnatych druh
hospodafskych drevin. Vice nei 50 % hospoddrského lesa tvofi jediny druh - smrk Sitka (Picea
sitchensis). Holosec¢né obnovované stejnovéké a stejnorodé porosty vékovych trid jsou hlavnim
hospodarskym zplisobem. Je ziejmé, Ze prijeti Sirsi skaly genotyp(, druh( dfevin a péstebnich systému
povede k rozmanitéjSim lesim a snizi se tak rizika pro Zivotni prostfedi. Vyzvou pro lesniky v Irsku je
vSak vyvinout nové pfistupy, které zvysi ekologickou odolnost, ale také zachovaji produkci dfevi, i dalsi
ekosystémové sluzby lesa.

Nepasecny zplsob hospodareni (NZH) je jednim z nejdllezitéjSich péstebnich smérd, které se v Irsku v
poslednich letech objevily. NZH je pruzny a ptizpUsobivy - adaptbilni péstebni systém, ktery vytvari
strukturné bohaté a odolné lesni porosty. Vazina diskuse ohledné NZH probiha v Irsku jiz od pocatku
devadesatych let a je vedena irskou pobockou hnuti Pro Silva (Pro Silva Ireland — zahrnuje Irsko i
Severni Irsko). S noveé vyvijenymi iniciativami se zda, Ze NZH vyhleddava stéle vice pokrokovych majitell
lest. Sirsi vyuziti NZH bylo nedavno stimulovano ozndmenim Evropské Investi¢éni Banky o moZnosti
Cerpani z fondu ve vysi 12,5 miliond EUR a z rozvojového grantu ve vysi 0,8 milionu EUR, ale také
moznosti vyuZziti grantu na podporu NZH poskytnutého Irskou lesnickou agenturou.

Tento prispévek poskytuje stru¢ny prehled a diskuzi ohledné aktualnich smér( v NZH v Irsku a odkazuje
na vyzkum prestaveb monokultur smrku Sitka na nestejnorodé, strukturné diferencované porosty,
ktery jsou vSak momentalné stdle jesté v pocatecnich fazich. Pfedstavujeme zde predbézné vysledky a
postiehy z naseho projektu TranSSFor.

Definice nepasecného hospodareni

Nepasecné zplisoby hospodareni jsou definovany jako hospodareni v lesnich porostech, kde korunové
patro je vidy udrZovano alespon v jedné nebo vice vrstvach. Mezi hlavni principy patfi hospodareni a
udrzovani lesniho ekosystému — resp. trvalého zapoje lesniho porostu, pouZiti procest biologické
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automatizace a respektovani specifik lesniho stanovisté. Toto zahrnuje vyuziti ptrirozené lesni sukcese,
prirozené obnovy, tvorivé sily pfirody, tvorbu smisenych druhové skladby a zvySovani biodiverzity.
Pouziti vybérnych principd, at jiz jednotlivych, ¢i skupinovitych, umoZnuje v obou pfipadech to, ze
tézba mytné zralych stromd, i obnova lesa se odehravaji soubézné. Postupné, diky strukturujicim
zasahlm se les vyviji z pocatecni, strukturné uniformnéjsi faze, do pokrocilejsich, strukturné pestrejsi
a diferencovanéjsi porostni vystavby. Spole¢né tyto postupy a uplatnéné procesy vedou k souhrnnému
nazvu nepasecnych zplsob( hospodareni — tj. pfirodé blizkému hospodareni.

Existuje nékolik ekonomickych a ekologickych vlastnosti NZH, které mohou prispét k jeho SirSimu prijeti
v irském lesnictvi. Nejvétsi diskuse ohledné NZH patii strukture lesnich porost a vyzvé v podobé
zajisténi prirozené obnovy, zejména tam, kde jsou vysoké stavy zvére a vyssi ekologické pozadavky
hlavnich druhi na stanovisté. Nicméné, hlavni dlivod pro vyuziti NZH je produkce vysoce kvalitniho
dreva v lesnich porostech s trvala strukturovanost porostu, coz irsti lesnici dobfe védi a co méli také
moznost opakované vidét béhem jejich studijnich navstév ve stfedni Evropé. NZH umoznuji lesnikiim
vybirat jednotlivé stromy v zavislosti na jejich potencidlu k produkci jakostniho dfivi. Prostfednictvim
pouZziti vhodného probirkové metody je mozné ovliviiovat pfirdstek takovych jedincu a cilit tak jejich
téZbu coby cilovych stromU na dobu, kdy dosdahnou mytni jakosti a kulminace pfirlstu, prostfednictvim
metod téZebni zralosti spocivajici v cilové tloustce, resp. kulminace hodnotového pfirGstu.

Z ekologického hlediska Ize vyhody strukturné diferencovanych lest spatfovat ve zvySovani odolnosti
lesnich porostl, oproti porostni strukturu homogenizujicim hospodarskym zplsoblm pasecného lesa
vedouci k tvorbé stejnovékych porostll. Lesy, kde se praktikuje NZH maji vyssi odolnost proti vétru
(pokud je jiz od zacatku vyvoje lesniho porostu uplatnéna naleZitd vychova); udrzuji rovnomérnéjsi
ukladani uhliku a celou uhlikovou bilanci; vykazuji nizsi uhlikové ztraty pldy po tézbé; maji snizené
riziko degradace lesnich stanovist a ohrozeni produkéniho potencialu stanovisté; udrzuji vy$si hodnotu
vlhkosti vzduchu v porostu (vhodné mikroklima) a jsou vhodné jak jako lesni porosty smisené, tak i
s pfipadné nesmisené.

NZH je zadouci pti polyfunkénim hospodarstvi, kde takové lesy predstavuji dileZitou hodnotu v rdmci
stability krajiny, rekreace i ekologickych hodnot a funkci. NZH lze vyuZit v citlivych povodich a
ochrannych zdnach vodnich tokl, kde je nutné optimalizovat jejich vodnost, i teplotu vody a kde je
nezbytné snizovat riziko znecisténi splachy nebo vyskyt dusic¢nan, jez jsou ¢astymi problémy splachi
v povodich, kde jsou uplatriovany holé sece. V neposledni fadé pfi téchto zptsobech hospodareni se
Casem ziskdvaji Zadouci entity podporujici biodiverzitu, jako je tomu napfiklad pfi ponechani
prestarlych strom(. MoZnost aktivni podpory a zvySeni biodiverzity v lesich byva silnou motivaci
k prijeti nepasecnych zplsobd hospodareni zejména u malych viastnik{ lest.

Prestavby monokultur smrku Sitka

Pravdépodobné nejvétsi vyzvou pro lesniky je zvladnuti samotného procesu porostnich prestaveb
z porostl stejnovékych, na strukturné diferencované. Pro zvyseni plochy lest, kde by se uplatnily NZH,
je nutné identifikovat stejnovéké porosty, vhodné pro prevody hospodaiského zpisobu. Pfi tomto
vybéru musime brat v potaz podminky, jako jsou zejména zamokiené plidy a navétrné oblasti
s vyskytem bofivého vétru, coZ jsou velmi zavainé pravé v Irsku. Péstebni technika prestaveb je
tvofena dil¢imi postupnymi a planovanymi zdsahy, které napodobuji procesy v prirodnich lesich.
Zasady prestaveb s vyuZitim NZH jsou dobfe definované a NZH je nyni bézné uplatfiovano v ramci
lesniho hospodarstvi v mnoha ¢astech Evropy. Obecné je vyhodné zahdjit prestavby v mladsich
porostech, idedlné tak béhem prvni nebo druhé probirky, nez preménu zacinat v pozdé;jsi rlstové fazi
porostl. DodrZeni nastaveného péstebniho schématu zasah( a zabranéni zpoZdéni jednotlivych
zasahu je duleZité pro stabilitu porostu, rozvoj cilovych strom( a vyvoj pfirozené obnovy.

Porostni transformace predstavuje dlouhodoby péstebni cil a Ize ji povaZovat za samostatnou fazi pfi
aplikaci nepasecnych zpUlsobl hospodareni; proto jsme nasledovné shrnuli Ctyfi podstatné etapy
prevodu na NZH:

Fdze 1: Pfiprava — soustfedéni pFiristu na jakostni jedince - ¢ekatele
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Porosty urcené pro preménu by s timto cilem mély byt detekovany na pocatku svého porostniho vyvoje
pfi uvazeni jejich probirkového stavu, i jejich produkéniho potencialu, zvlasté ve smyslu pfirlstného
jakostniho hospodarstvi. Nekvalitni jedinci (nizké fenotypové tfidy) by méli byt odstranéni a podporeni
by naopak méli byt jedinci kvalitni. Zasahy sou¢asné sméruji i na podporu stabilita jednotlivych strom
a porostu jako celku (tj. zména Stihlostniho kvocientu) — probirkovy pristup by mél byt fesen formou
Casto opakovanych, slabsich zasahd. Podpora kvalitnich strom( ve vsech tloustkovych tfidach porostu
povede k ziskani vétsi heterogenity porostu a korunové vrstvy. Nejlepsich vysledk(i dosdhneme pfi
uplatnéni drovnové probirky, nez probirky poduroviiové, kterd je dosud prevazujici praxi ve vétsiné
stejnovékych a stejnorodych porostech. Tento probirkovy pfistup navic lesnikovi umoziiuje soustredit
pfirlst porostu na vysoce kvalitni stromech — cekatelich. Vyhodou je, Ze prlimérna hmotnatost
téZebniho zasahu je diky podilu jedincli droviiovych a naduroviiovych vyssi, coZ pozitivné ovliviiuje
celkovou ekonomiku a rentabilitu zasahu.

Fdze 2: Pfirozend obnova

Jak se porost vyviji a stromy zacinaji fruktifikovat, do procesu prestavby mlzeme zakomponovat
pfirozenou obnovu. Probirka by méla byt zamérena na snizeni kruhové zakladny, a tak by méla také
umoznit odpovidajici urovern svételného pozitku dopadajici na zem. Prahovda hodnota velikosti vycetni
kruhové zékladny porostu, dileZité ale také pro maximalizaci prirlstu (tj. optimalni kruhova zakladna
pro maximalni pfirdst), je dnes dobre popsana u vétsiny nasich hospodarsky vyznamnych druh( drevin
a tyto hodnoty mohou poslouzit jako voditko pro spravnou intenzitu péstebniho zasahu. Zabranéni
rovnomérnému odstranéni naddrovniovych stroml a dodrZovani tvorby skupin strom( (péstebnich
bunék) a posilovani porostni strukturovanosti s Sirokou korunovou vrstvou umozni jednak formovani
pfirozené obnovy ve skupinkach pfi vzniku jeji pestré mozaiky; zaroven v umozni obnovu drevin cilové
druhové skladby diky pestré paleté vytvorenych péstebné-ekologickych podminek.

Fdze 3: Vyvoj a podpora porostni struktury

V této fazi se vybér stromd zaméfuje na tézbu cilovych strom( (po dosazeni cilové tloustky) a na
podporu ¢ekatell a cilovych stromi, které cilové tloustky jesté nedosahly. V idealnim pripadé je pfi
zasahu odstranéno maximalné 20 % kruhové zakladny, ktery vSak nepresahuje prirlist daného porostu.
Nicméné, ve vysoce produktivnich a stabilnich porostech mize intenzita téZniho zasahu prekracovat
prirdst s cilem udrZovat kruhovou zakladnu pod kontrolou (tj. pod optimalni) kvili podpore a dalsimu
rozvoji porostni struktury. U méné stabilnich stanovist mizZe byt dosaZzeni optimalni hodnoty kruhové
zédkladny dlouhodobéjsi a komplikovanéjsi ukol, nebot intenzita jednotlivych zdsahll mizZe byt nékdy
mensi, neZ je pfirast a tim dosazeni optimalni kruhové zédkladny komplikovat, coZ negativné ovliviiuje
predevsim obnovu porostu a tim i rozvoj porostni struktury.

Fdze 4: UdrZeni porostni struktury

Porost po porostni pfestavbé na les trvale plné tvofivy je ve fazi, kdy je hlavnim cilem udrZeni trvalé a
bezpecné produkce jakostniho dFivi pfi soubézné trvajici a péstebné podporované obnové. V idedlnim
pfipadé je jiz téZen pouze prirlist, pti vyrovnanosti zralostni tézby cilovych strom( a zachovanim
vysokého dosazeného stupné porostni strukturni, texturni a prostorové diferencovanosti. Stromy by
mély byt téZeny pfi kulminaci hodnotového pfirlstu, zpravidla provozné determinované dosazenim
cilové tloustky, nebo v rdmci zdravotniho vybéru, ¢i pokud negativné ovliviiuji vyvoj porostni struktury.
Pokud dojde ke skodam zplsobenych vétrem, stanou se soucasti porostni struktury, nebot zpravidla
jedinci mladsi ristové faze (nalet, narost apod.) z dané plochy je schopen nové vytvoreny disponibilni
porostni prostor porostni mezery plné obsadit. Doba navratna pro optimalni zachovani vsech
popsanych benefitll se zpravidla pohybuje mezi tfemi a péti lety.

Uplatnéni nepasecného hospodareni v praxi

Na rozdil od jinych ¢asti Evropy se podle principli NZH v soucasné dobé hospodafi pouze v pomérné
malé &asti irskych lestl. Vyzkum Dr. Lucie Vitkové (nyni Ceska Zemédélska Univerzita v Praze - Fakulta
lesnicka a drevarskad) identifikoval velky a také rostouci pocet uzivatelll NZH, ackoli celkova plocha, kde
se NZH aplikuje, zlstava pomérné mala (tj. v Irsku jsou nyni NZH uplatiiovany na 10 600 ha). Zkusenosti
s NZH jsou nejrozsitenéjsi v listnatych lesich a v lesnich porostech s prevahou douglasky, které se bézné
vyskytuji v podminkach pfiznivych pro pfirozenou obnovu (pfi naleZité ochrané proti okusu zvéfi).

38

Kocanda 2018



Demonstracni objekty nepasecného hospodareni
Exemplary Forest Units of Uneven-aged Forestry

Prazkum mezi irskymi lesniky vsak zjistil, Ze ackoli je o NZH vyznamny zajem, prekazkami k rozsireni
NZH je nedostatek zkusenosti s jeho praktickym uplatnénim a nedostatek vhodnych ukazek, odbornych
Skoleni a seminar(, ale také nedostupnost ristovych modell pro nepasecny les.

K podpore lepsiho porozuméni NZH napomaha asociace pro nepasecné zplsoby hospodareni (Irregular
Silciculture Network; tj. ISN), coZ je skupina vlastniki les(, lesnikd a vyzkumnych pracovnik( z Velké
Britanie a Irska, kterd vytvofila sit trvalych experimentalnich ploch, ktera poskytuje informace o vyvoji
porostni struktury, produkénim potencidlu a produkci jednotlivych strom(, ekonomickd data
(nakladovost a pfijmy), ale také o mnohych ekosystémovych sluzbach. Tato sit experimentalnich ploch
je inventarizovana v pétiletém cyklu a poskytuje cenné informace pro podporu "nejlepsich péstebnich
postupd".

Kritickou ¢asti NZH je vybér a znaceni strom, které je tfeba odstranit béhem péstebniho zasahu, ale
také vybér a znaceni strom0 ¢ekatelU a cilovych strom, které je nutno ponechat. Tento duleZity aspekt
vSak vyZaduje, aby lesnik Cerpal jak z védy, tak z praktickych péstebnich zkusenosti. Je tfeba podrobné
porozumét vyvoji a rlstu stromq, ale také kvalitativnim kritériim vybéru stromu. V souvislosti s tim je
potfeba pravidelnych a jednoduchych inventarizaci porostni struktury, pficemz nejdilezZitéjsimi
sledovanymi znaky jsou distribuce tloustkovych ttid, podil kvalitativnich tfid, pfirQist, a vyvoj vycetni
kruhové zadkladny porostu, coZ jsou vSe charakteristiky nejdlleZitéjsi z pohledu péstebniho
rozhodovani a zpresnéni péstebniho systému.

Les trvale plné tvorfivy a smrk Sitka

O potencialni uplatnéni NZH v hospodarskych lesich, kde v druhové skladbé prevlada smrk Sitka, je v
soucasnosti velkym zajmem. Pfevaina vétSina smrku Sitka je ve formé monokultur mladsich 40 let.
Pfestavba i malé casti monokultur smrku Sitka na NZH by vyrazné zvysSila celkovou strukturni
rozmanitost lesll a podpofila cile statni lesnické politiky pro zvyseni ekologické odolnosti.

Pokyny pro prestavbu porostd smrku Sitka na NZH se postupné vyvijeji a nékteré zakladni poZzadavky
procesu se nyni stavaji mnohem zretelnéjsi. Brzké zahdjeni procesu porostni prestavby je obzvlasté
dlleZité pro podporu stability porostu zejména v horskych oblastech a na lokacich s relativné mélkymi
pGdami. V takovych pfipadech udrzovani dobrého infrastruktury technického odvodnéni v porostu je
nutné, aby se zabranilo extrémnimu zamokfeni. Zvlastni péce muZe byt zapotiebi pfi otevieni
korunového zdpoje po péstebnich zasazich, jelikoz pfiliS mnoho bocniho svétla povzbudi rist
epicormickych vyhonka (zavléeni), ktery mize snizit kvalitu dieva.

Aktualni vyzkum

V Irsku existuji dvé souvisejici studie o prestavbach smrku Sitka na NZH. Projekt zabyvajici se
péstebnimi systémy s minimalnim dopadem (tj. Low Impact Silvicultural Systems project) financovany
radou pro vyzkum a vyvoj lesnictvi (Council for Forest Research and Development; COFORD) feSeny
University College Dublin byl dokoncen v roce 2014. PokraCovanim tohoto projektu je projekt
TranSSFor financovan organizaci Teagasc a spolec¢né feSeny s University College Dublin. V ramci
prvniho projektu byl v roce 2011 zaloZen trvaly experiment testujici rlizné typy probirek ve dvou
porostech smrku Sitka na kontrastnich stanovistich a porostnich typech. Tyto trvalé experimentalni
plochy jsou umistény na dvou lokalitach: 1. produkéni les vlastnény a spravovany spolecnosti Coillte
(tj. polostatni spolecnost hospodafici s témér polovinou irskych lesll) na exponované lokalité v
nadmorské vysce 310 m (cozZ je v Irsku povazovdno za horskou polohu) s jilovitou plGdou; 2. les v
soukromém vlastnictvi na zavétrném lokalité s hlubokou hnédou lesni paddou v nadmofrské vysce 250
m. Tento experiment testuje vliv poduroviiové a Uroviiové probirky, ale také probirku strukturujici. V
tomto prispévku budou predstaveny nékteré predbézné vysledky tohoto experimentu.

Akademickd obec a statni sprava uznavaji, Ze prestavba monokultur na NZH je provozni i profesni
vyzvou. Kromé vyzkumu v oblasti pésténi lesd je stale vice kladen diraz na profesni rozvoj a
spolecenskou zménu, jez jsou potfebné pro prijeti novych pfistupl v lesnictvi. Praktické seminare se
ukazaly jako nezbytné pro podporu a rozvoj poznani mezi lesniky a vlastniky les(.
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Zavér

Nepasecné zplsoby hospodareni se stavaji stale atraktivnéjSi moznosti pro trvale udrZitelné lesni
hospodarstvi v Irsku. Nové iniciativy a podnéty davaji majitelim lesli, investordm a praktik(im
nezbytnou podporu pro pfijeti NZH. Identifikace strom( cekatelll v pocatecnim stadiu porostniho
vyvoje a nasledné uplatnéni Uroviovych zdsah(, jsou klicem k Uspésné prestavbé monokultur na
odolny les, les trvale pIné tvofivy.
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Demonstracni objekty nepasec¢ného hospodareni Pro Silva Bohemica
Demonstracni objekt 201710 Kocanda, demonstracni plocha 201710A Kocanda

Jiti Zahradnicek
Nezavisly ¢esky lesnik, Vaclavkova 53, 615 00 Brno, Ceska republika

Demonstracni objekty nepasecného hospodareni Pro Silva Bohemica

Smyslem zakladani a prezentace demonstracnich objektl nepasecného hospodareni (DONH) Pro Silva
Bohemica (PSB) je ukazovat vlastnikiim a spravcim lesa cesty k Setrnéjsim, pfirodu respektujicim
nepaseénym zplsobUm obhospodarovani lesi pro zvySeni ekonomické efektivity hospodareni.
Demonstracni objekt nepasecného hospodareni se zfizuje alespon na ¢asti majetku, ve které se vlastnik
lesa rozhodl pro uplatnéni nepasecného hospodareni dle principl Pro Silva.

Cilem PSB je v nasledujicich péti letech vytvofit sit minimalné padesati demonstracnich objektd, které
budou postihovat rizné formy vlastnictvi lesa, rtzné prirodni podminky a hlavné rliznoroda péstebni
témata spojena se snahou o prestavbu soucasnych pfevaziné stejnovékych monokultur na rdznovéké
tloustkové, vyskové a prostorové diferencované smisené lesy obhospodarované s vyuzitim vybérnych
principl.
V ramci kazdého DONH je zaloZena alespon jedna periodicky celoplo$né mérena demonstracni plocha
(DP) o vymére 1 ha (zpravidla ¢tverec 100 x 100 m). Umisténi DP v DONH je voleno tak, aby porostni
situace DP reprezentovala konkrétni péstebni problematiku, kterd mistniho lesniho hospodare zajima
z hlediska hledani optimalnich péstebnich postupll. Nejedna se tedy o demonstraci toho nejlepsiho, co
DONH nabizi, ale ¢asto naopak o nejproblematictéjsi porostni situace, se kterymi je nutno pracovat
v pocatecnich fazich prestaveb porostu.
Poslanim DP je na zakladé dlouhodobé opakovaného méreni poskytnout vlastnikovi a spravci lesa
objektivni idaje o vyvoji celkové zasoby, tloustkového ¢lenéni zasoby, éetnosti stroma v tloustkovych
stupnich, o vyvoji celkového béiného pfrirGstu a pfirozené obnovy v Case a v reakci na provadéné
hospodarské zasahy.
Opakované méreni DP pfinese lesnimu hospoddri tyto udaje:

e Vyvoj hektarové zasoby stromU hroubi, hektarového poc¢tu strom0 hroubi a hektarové kruhové

zékladny stromu hroubi dle drevin a tloustkovych stupri
e Hektarova zasoba, hektarovy pocet a hektarova kruhova zakladna vytézenych strom( hroubi
dle drevin a tloustkovych stupnt

e Periodicky celkovy bézny pfirlst hroubi

e Vyvoj rozlohy obnovy dle dfevin a vySkovych tfid obnovy
Se zakladanim DONH jsou spojeny dalsi aktivity. DlleZita je publikace a zpfistupnéni vysledkd méreni
DP v podobé periodickych a vyrocnich zprav na webovych strankach www.prosilvabohemica.cz. Pro
Silva Bohemica pofrada v ramci svych spolkovych aktivit pro své ¢leny a pro Sirokou odbornou verejnost
seminare spojené s exkurzemi do jednotlivych DONH. V ramci svych propagacnich aktivit PSB zaloZila
edici informaénich letakd (skladacek) vénovanych konkrétnim DONH (DONH Krystofovo Udoli a DONH
Kocanda). V DONH Krystofovo Udoli byly umistény prvni dvé informacni tabule vénované DONH a DP.
K velmi daleZitym aktivitam patfi bezplatné poradenstvi spravcim DONH a metodicka podpora pfi
vyznacovani téZebnich zasahl na DP.

Projekt zakladani DONH je zatim pro nestatni vlastniky finanéné podporovan Ministerstvem
zemédélstvi CR (s dotaci 100 % v poltu cca péti objektd ro€né). Vroce 2017 bylo zaloieno 10
demonstracnich objektt. Pro rok 2018 je jiz vybér objektd uzavien, pro rok 2019 je nékolik objektu
predjednano nebo v jednani (HRON a ZAHRADNICEK 2018).

Demonstracni objekt 201710 Kocanda

Demonstracni objekt Kocanda o vymére 932,34 ha, ktery byl zaloZzen dne 1. 11. 2017, se nachazi na
majetku rodinky Kinskych pobliz Zdaru nad Sazavou. Spravcem lesa je spoleénost Kinsky Zdar, a.s.
Demonstraéni objekt leZi v pfirodni lesni oblasti 16 — Ceskomoravska vrchovina. Demonstraéni objekt
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je tvoren oddélenimi 201 — 212, 215 a 216. Dlouholetym lesnikem na LU Kocanda je Jifi Bina
(ZAHRADNICEK 2017).

Demonstracni plocha 201710A Kocanda (dle BiNA a BEDNAR in ZAHRADNICEK 2017)
DP201710A je tvofena dvéma samostatnymi porostnimi skupinami (PSK), které reprezentuji dvé
rozdilné porostni a péstebni situace.

PSK 37 - etdZ 202Ee7 - 0,85ha je typickym prikladem stejnovékého a stejnorodého porostu smrku
ztepilého zaloZzeného umélou obnovou po rozsahlém vétrném polomu v fijnu 1930 (a naslednych
dalsich kalamitnich udalostech, které v dalSich cca 10 letech rozvracené porosty postihovaly).

PSK 21 - etdZ 202Eelb - 0,15 ha. V roce 2000 doslo k vloZeni tfech vychodisek obnovy do vyse
popsaného porostu, které mély charakter pruhovych clonnych seéi orientovanych kolmo na
predpokladany smér borivého vétru, ktery pfichazi nejcastéji ze severozdpadu. Intenzita porostni clony
clonnych seci nebyla jednotna, ale byly vytvoreny tzv. clonné skupiny pro podsadby MZD (vysazenych
zjara 2001). Diky stanovistnim podminkam bylo moZné vyuZit podsadbu JD, tak i BK. Tim byl sledovan
Casovy a rlstovy predstih obnovy obou MZD pred nastupujici pfirozenou obnovou SM (kterad navazuje
na clonné skupiny).

Stanovistné je situace obou PSK stejnd. Celd DP je totiz soucasti dolni ¢asti pomérné rozlehlého
mirného svahu SV expozice. Svah je protkan siti drobnych vodnich toku a pfikopU. Typologicky se jedna
o kysela oglejend vodou ovlivnéna stanovisté kyselych smrkovych jedlin 6P1(CHS 57).

o Dlouhodoby cil hospodareni
Dlouhodobym cilem je nejen tvorba strukturovanych, stabilnich porost(, ale zaroven porostu
smiSenych, ve kterych bude dostatecny podil vSech cilovych dfevin (dfevin Hercynské smési),
aby pfi obnové takto vzniklych porostid byla v budoucnu zarucena ptirozena obnova kazdé ze
zastoupenych drevin. Obnova porostu se samoziejmé neomezuje na péstebni péci pouze na
plose vychodisek obnovy, ale jak bylo vySe naznaceno, postupuje ddle do porostu ve sméru
obnovniho postupu. Dochazi jednak k zahustovani vychodisek obnovy (pravé nyni), predevsim
jsou ale provadény strukturujici zasahy na ploSe porostu mezi vychodisky obnovy. Obnovni
postup tak neni liniovy (i kdyZ i takovy by v konkrétnim pfipadé byl mozny a dosaZeni
vyhledového péstebniho cile nevylucoval diky tvorbé kvalitniho diagondlniho zdpoje), ale je
spise skupinovity. Pracuje tak s vytvarenim rzné intenzivné clonénych skupin a skupinek, pod
jejichZ porostni clonou dochazi k formovani pestré mozaiky strukturované prirozené obnovy
SM.

e Kratkodoby cil hospodareni
PSK 37 — Rozsifovani vychodisek obnovy postupnym pomistnym proclofiovanim porostu,
redukce nekvalitnich jedinc(, podpora nadéjnych strom(
PSK 21 — Prvni vychovny zasah.

Vysledky méfeni DP201710A v roce 2017 (dle ZAHRADNICEK 2017)
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Dear Ladies and Gentlemen, Dear Seminar Participants,

The Pro Silva Bohemica has decided to contribute to the debate regarding the current forest management
crisis. We have invited a wide range of all stakeholders, from forest managers and forest owners to forest
researchers (both Czech and foreign) and from school representatives to state administration officials on
all decision-making levels. The subject matter of the seminar is actual forest growth and examples of
tangible results, not just a hypothetical discussion. We are not saying that uneven-aged forestry is an all-
saving, fast or even easy solution. On the contrary, the conversion to such forests means a long-term,
thorough and conscientious effort and commitment. Despite that, major progress can be achieved in a
relatively short period of time with respect to the productive age of a forest. Moreover, we believe that this
is one of the most important measures that needs to be taken to avoid a similar disaster in the future.

Although it may seem at first that the crisis only concerns Norway spruce, this is just not true. Norway
spruce is associated “only” with the most pressing issues as it has been dominant among species in Czech
forests; however, this has been rapidly changing because the Norway spruce population has been
diminishing due to many factors triggered by draught. It has become apparent that the problem is much
deeper. Quickly changing weather conditions under Global climate change are unfavourable for a majority
of climax species. Most of them have to face enemies from the insect and fungus world that are well
adapted to taking advantage of weakened host tree species and are usually able to multiply in a very short
amount of time, causing a large-scale disturbances and destroying vast forest covers. Therefore, cultivating
homogenous non-mixed forests is risky today, just like it will be in the future; or perhaps it will be even
more risky in the future than it is today. Within the same sensitive species, different individuals of different
ontogenic development — i.e. of different ages — show different resistance to each detrimental factor. An
uneven age of forest cover reduces the risk of damage, or even total destruction.

We are not bringing you any breakthrough discoveries — after all, we already know all of this: Forest covers
include species — trees, each of which is of a certain taxon and has a different degree of resistance and
resilience against different types of damage. A precondition for a forest with a high degree of resistance as
a whole is a set of trees of as many different qualities as possible, in terms of species, size and other
features. In other words, a most heterogeneous, structured, mixed, uneven-aged, mosaic forest stand ...
this is hard to describe; you just have to feel it. This type of forest supports diversity and vice versa. An
unbiased observer would certainly ask — why don’t we manage forests in this way? The answer might be:
We do; members of the Pro Silva Bohemica alone account for 4% of all forests and more can be found in
other, especially private and corporate forests, but also in state forests.

There are several reasons why we do not have even more forests like this: This includes the apparent
complexity of growing forests like this, the difficulty of defining and observing a silviculture goal across
several generations of foresters, legal regulations that absolutely neglect foresters’ needs and the related
lack of subsidies, the attractive simplicity of age-classes forestry...

We often hear comments that to grow a forest like that is almost impossible today; it takes too long, a
selection forest is an unattainable idea, and so on. Yes, | agree. However, if we set lower and less ambitious
goals than a selection forest and settle for growing a more resistant forest with higher output by following
a few simple principles, we can start right away. All we need is the will to become true forest creators and
the necessary knowledge. We would like to demonstrate this through twenty-five years of a forester’s work
who was provided with these conditions. The forester, who has been managinf forest stands of the Kocanda
forest district — Jifi Bina. By combining a tour of forest stands showing a tangible result of his purposeful
work and basic scientific knowledge of forest stability and production, we would like to re-open a discussion
on the necessity, purposefulness and possible dissemination of and legal regulations and support for
uneven-aged forest management in the Czech Repubilic.

Milan Hron, Pro Silva Bohemica president
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Dear Friends,

Our forests are managed forests. We are the trustees of this unique natural resource for a purpose: to
have viable economic enterprises, where we manage Nature in such a way that we can make a profit
to sustain the people living from them today and pass them on to future generations, in a good and
preferably even better shape than we received them.

In other terms, at Pro Silva, our aim is to test and validate our fundamental hypothesis: that
sustainability in the ecologic sense and in the economic sense are actually two aspects of the same
method rather than two conflicting goals.

We meet to learn, not to teach. We do not believe in ideology. We believe in facts. We believe in
reason. We believe in humility.

We believe that Nature is our only teacher. The path to sustainability is in learning by testing and in
growing by sharing. None of us owns the truth. Nobody has Mother Nature in his or her pocket. There
is no perfect management model, let alone no unique model. By testing forestry management
solutions in various environments, over the long term, in controllable experiences, and by sharing our
findings, including their limitations and failings, we reproduce the only successful model, that of
variation, cross-fertilization and selection which is the way Mother Nature creates sustainable
ecosystems. Is there a better teacher?

We do not believe that humans can reliably predict how the climate, let alone the planet, will evolve.
What as ethical humans we call “humility”, Nature calls “diversity”. Diversity in the richness of
ecosystems and diversity in management methods. Let’s enrich the portfolio of management options
from which Nature can chose her own preferred path. And let’s make sure that laws and regulations
respect that diversity and humility.

Planet overshoot day is every year shorter. But the ozone hole is closing down. Ice is melting a the
poles but Cop 21 was successful and millions of people are acting every day to improve the planet.
Doom is not our destiny. “It is too late to be pessimistic”, as Yann Arthus-Bertrand said.

The 2018 Pro Silva international seminar in Zdar nad Sazavou is one of the numerous opportunities for
us to test and share, so that we find fact-based ways to promote and protect the sustainability of our
forests. Let us all leave our ideological preconceptions at the borders and enter the forest with our
eyes, our ears, our minds and our hearts wide open. And let us learn together.

“Lesu zdar!”

Constantin Kinsky
Kinsky family estate, Zddr nad Sdzavou, October 2018
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Ladies and gentlemen,

a lovely good morning and a warm welcome also from me, Alexander Held from the European Forest
Institutes SURE project. SURE is a German funded project to establish the European Forest Risk Facility.
And this “risk title” is already a very clearly reason why we are here and supporting this important, if
not historic, event in Kocanda. Pro Silva Bohemica and its wider network in the forest sector, over the
years, has been a loyal and incredibly supportive partner in the visions of the Forest Risk Facility:
increase forest risk understanding, increase the forest resilience to mitigate the unwanted effects of
disturbance. Cooperate, share and exchange across Europe and beyond.

The challenges that our forests (and we as the forest sector) are facing are enormous. At the same
time, the role of forests in our changing world becomes ever more complex and ever more parts of
society formulate requests to and from the forest landscape.

Foresters, researchers, politicians and the industry are coming together from several countries today
here in Kocanda. This is a crucial and important step. Only together we will be able to cope with the
future challenges. Only together we have the strength to develop our forests for future generations
and for the benefit of all. Together is better.

This event today is another promising development for mutual cooperation and support in the forest

sector. | wish us a productive meeting, open minds and enjoyable moments to build more trust in
sharing and cooperating!

Thank you all for being here! /‘
Alexander Held, EFI senior expert

Connect — Collect - Exchange

I really, really regret that | cannot be in Kocanda. Other duties related to the severe forest fire season
in Germany this year unfortunately make it impossible.
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Light response of shade tolerant species in to close-to-nature silvicultural systems

Matjaz Cater

Slovenian Forestry Institute, Vec¢na pot 2, 1000, Ljubljana, Slovenia
Mendel University in Brno, Zemedelska 3, 613 00 Brno, Czech Republic

Introduction

In Slovenian area foresters recognized close-to-natural management centuries ago as a key to the
successful economic exploitation of forests as well as their preservation and conservation of their
diversity. Close-to-nature forest management has developed in different parts of Europe - especially
in vulnerable Alpine regions and in high Dinaric karst region, one of the cradles with longest forest
management planning tradition and Slovenian best natural forest resources. The decisive
breakthrough to impartial performance evaluation of close-to-nature forest management was a
control method, promoting sustainable improvement of management practices.

Introduced principles of close-to-nature management represent pioneering approaches for today’s
modern silviculture. However, such management approach has often been criticized for unscientific or
inexpert methods because of the lack of natural forests and research, complexity and sustainability of
forests or financial interests supporting conventional forest managements. Silviculturists on the other
hand, should look critically to the concept of naturalness and adequately consider failures, which tend
to disappear from our memories and written sources due to slow development of forests (SCHUTZ
1999). Several recent contributions have addressed the issue of adapting forest management to
climate change and future uncertainty (BRANG ET AL. 2014), but mostly on conceptual level in terms of
ecological stability or adaptive capacity. Enhancing the adaptive capacity of European temperate
forests in a changing climate involve preservation of tree species richness and their structural diversity.

Research area

Montane forests of silver fir (Abies alba Mill.) and European beech (Fagus sylvatica L.) in the Dinaric region
represent the largest contiguous forest area in Central Europe (HORVAT ET AL. 1974). Most of these forests were
gradually transformed from old-growth conditions and have never experienced clear cut silvicultural systems and
extensive planting (BONCINA ET AL. 2014). From the onset of regular forestry they were managed with continuous
cover silvicultural systems; especially with selection systems and irreqgular shelterwood (MLINSEK 1972). These
systems are close to the natural disturbance regime of mixed old-growth forests in the region, which is
characterised by small and intermediate gap dynamics.

Nowadays, these forests harbour important protected areas (e.g. National parks, Natura 2000) and represent
habitats for many endemic and endangered species. In spite of the high degree of forest naturalness, silver fir
regression is one of the major concerns for the whole region. It was observed already in 1930s and 1950s, and
attributed mostly to climatic extremes coupled with bark beetle calamities (BaMBULOVIC 1930; SAFAR 1951). Later,
polluted air contributed to silver fir decline (ELLING ET AL. 2009), while its regeneration was exposed to
overbrowsing in parts of the region (MLINSEK 1969). Also forest management activities which induced changes in
forest climate due to heavy felling or building of forest infrastructure are often cited as causes of silver fir
regression (MLINSEK 1964). Intensity of fir regression varied due to different combinations of decline causes across
the region (DIACI ET AL. 2011). Current DBH structure and regeneration characteristics indicate further regression
of fir in the next decades.

The quality and proportion of present and future fir-beech forests is in tight connection with our
understanding of tree-response to different light conditions. Light as a predominating environmental
factor controls the relationship between seedling development and weeds and also exerts an influence
on tree species diversity, thus controlling the tree species mixture relationship (ScHUTz 2004).
Understory trees recruit to the upper story when light conditions are favourable (ScHUTz 2001). Fir's
competitive strength is compared to beech consequently smaller; in openings and gaps beech adapts
better and much faster to rapid changes in light intensity.
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Main silvicultural tool for indirect promotion of silver fir is creation of appropriate sized canopy gaps
and their extension in time and space. While there have been many studies which indicated fir
supremacy under relatively closed canopies (STANCIOIU AND O'HARA 2006; NAGEL ET AL. 2010), most of
them focused on different growth patterns and did not consider ecophysiological processes involved.
Moreover, findings are difficult to transfer into practice since most research did not account for the
gap spatiotemporal dynamics and heterogeneity.

In region where different and well expressed ecological factors intertwine on relatively short
geographical 1000km distance (BOHN ET AL. 2004), the studied tree response from the southern,
warmer and dryer sites could serve as a probable future prediction for the same species on currently
less extreme sites.

To optimize future actions and preserve unevenaged structure of studied forests we studied light

response of young and adult fir and beech:

e physiologic and morphologic response to light intensity in young beech and fir were compared on
sites with applied selection and irregular shelterwood system. Responses of managed forests were
compared with responses of species in old growth reserve;

o different light microsite categories within gaps were tested to see which microsites are more
favourable for each of the two species; appropriate gap size was derived from the response of two
species;

e differences of light microsite abundance in both single tree and irregular shelterwood system over
different altitudes (e.g altitude gradient) were evaluated. Emphasis was given to the elevations
above 700 m, where most regeneration problems with silver fir were identified. Situation from both
systems was compared with old growth reserve and

e responses of beech and fir was compared along the defined geographical gradient to evaluate
differences in same light categories of both species between managed and old growth forests along
the 1000km latitudinal gradient.

Results

> Fir proved more shade tolerant and efficient in shade, compared to beech, which expressed lower
yield in the shade, but gradually increased with increasing light intensity. Physiological and
morphological responses were in accordance and were highest in old growth and lowest in the
selection system. Maintaining the single-tree selection system within the region would help to
preserve the competitive ability of fir, while the irregular shelterwood system proved as more light-
efficient for both species (CATER AND LEVANIC 2013).

> Efficiency of fir was highest on microsites with predominating diffuse light on smaller gaps and
became smaller with bigger gaps. Response of beech was opposite, showing highest yield on
microsites with direct light and increased with gap size. Optimal gap size to favour both fir and
beech was provided according to their measured light response (CATER ET AL. 2014).

» Abundance of different microsites was significantly different between irregular shelterwood and
selection system. Shares of microsite light categories were different in lower elevation belts, while
in the highest elevation belts above 700m the proportion of microsite categories in analysed gaps
showed almost identical shares indicating similar composition of the forest edge, regardless of the
silvicultural system. Shares in managed forests were comparable with proportion of microsites in
old growth reserve, mimicking natural processes and the concept of small-scale irregular
shelterwood system (CATER AND KOBLER 2017).

» For beech efficiency increased from the NW, reached peak in the middle of the studied transect
and then decreased towards SE, while maximal values for fir were observed in the NW part,
followed by the evident decrease in all light categories towards the south. Shade tollerance also
changed along the studied gradient (CATER AND LEVANIC 2018 in press).
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Discussion and conclusions

Uneven-aged silviculture refers to a range of silvicultural systems that include single and group
selection, irregular shelterwood, and freestyle systems (BONCINA ET AL. 2011), with a liberal selection of
felling regimes, also called close-to-nature silviculture (SCHUTZ ET AL. 2016). It employs relatively low
intensity and small-scale felling regimes to mimic natural forest composition, structures, and natural
disturbances on the lower end of the disturbance severity gradient at stand scales (SCHUTz 2002; DIACI
ET AL. 2011). Forest stands managed in such way generally create stands with small-scale
heterogeneous structure and are thought to be both resistant and resilient to disturbance (ScHUTZ
2001; O’HARA AND RAMAGE 2013). Disadvantages of uneven-aged forestry include the reliance on shade
tolerant species, which can be hampered by the climatic conditions of open areas created by
disturbances.

Well preserved condition of studied beech-fir forests is in tight relation with their low management
intensity in the past. Their even aged structure is comparable to the structure of old growth reserves
(CATER AND KOBLER 2017), where elevation represents the key factor controlling the microclimate in
temperate mountain forest stands (KORNER 2012).

The retrospective study of ADAMIC ET AL. (2016) confirmed that the long-term application of spatially
and temporary diversified uneven-aged management (i.e. freestyle silviculture) on Slovenian sites did
not result in reduced tree species diversity. It suggested preservation of shade-tolerant as well as mid-
tolerant tree species, which may further imply the importance of both gap dynamics and tending
measures for preservation of species richness (ADAMICET AL. 2016). The proportion of beech is expected
to significantly rise in the future, as it is the predominating species in the natural regeneration layer
(30-150 cm) of most forests and because the beech population regarding diameter structure is
substantially younger than populations of fir on sites where both species cohabit (POUANECET AL. 2010).
Better regeneration of beech than silver fir may therefore be connected to shifts in natural
disturbances, change of silver fir natural distribution and not only to the grazing of ungulates. Extreme
weather events without precipitation and increase in average air temperature certainly don't favour
silver fir, so the reduced abundance of silver fir in natural regeneration may also affect the future tree
species composition.
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Introduction

Sweden is a forest dominated country, where the government has applied the policy of “freedom with
responsibility” to forestry. The policy puts a lot of the responsibility for managing the forests on the
forestry sector, both in terms of maintaining forest productivity and in protecting and preserving
biodiversity. This has influenced the tools available for the government to manage the biodiversity in
the forest landscape. This text aims at summarizing the tools that the Swedish government can use to
enhance biodiversity within the framework of the Swedish forestry policy.

Swedish forests and forestry

With approximately 69% or 28 million hectares (STAT. SWEDEN 2015) of the land area covered with
forests, it’s safe to say that Sweden is dominated by forests. As most of the forest land is productive,
forestry is vitally important for the national economy. In addition, most Swedes can closely relate to
both the social and economic values of forests.

The combination of relatively harsh and wet climate and shallow, nutrient-deficient soils has shaped
the Swedish forest ecosystems. The result is forests with a mixture of several habitats that are shaped
by various disturbance regimes, especially forest fires, flooding and storms. Most of the country is
Swedish forests are situated in the boreal zone and dominated by coniferous trees. Further south there
are boreo-nemoral forests with more deciduous trees and in the very south, there is a small zone
dominated by deciduous nemoral forests.

The ownership structure of Swedish forestland is a mix of private, state and forest companies. 50% of
the forest are privately owned, another 25 % is owned by large industrial forest enterprises and 14%
is owned by the state-owned company Sveaskog. The remaining area is divided between other private
owners, public and state owners (RSAAF 2015).

The forest industry includes companies in both the pulp and paper industry and in the wood
mechanical industry. Approximately 90 % of the paper and pulp and 75 % of the sawn-wood products
are exported (KSLA, 2015). This corresponds to 10 % of the Swedish export (STAT. SWEDEN 2018).
These industries also account for between nine and 12 percent of the country’s total employment
(KSLA 2015).

The Swedish Forest Agency is the main government agency for forests, forestry and environmental and
conservation issues associated with forests. However, other agencies are sometimes involved in e.g.
formal protection of land or when other parts of the legislation than the forestry act is involved. The
agency’s mission is to work for a sustainable utilization of the Swedish forests according to the laws
and guidelines given by the Parliament and the Government. The agency employs about 950
employees and work on national level as well as in 23 districts, which act on a regional level (SFA
2018a).

The Swedish policy on forestry

Since 1993, Sweden’s official policy is that ecological considerations should be integrated with modern
forestry practices. This means that the policy has two major objectives that are to be equally
important: production and environmental concerns, (including cultural and recreational values). The
system is set up under a principle that is often referred to as “freedom with responsibility”. This
principle puts a lot of the responsibility for conservation efforts and measures to improve production
on the forest owners and users. Consequently, the legal demands on forest management, mainly set
by the Forestry Act and the Environmental Code, are not so demanding. In addition to the policy,
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Swedish forest management has also become influenced by market-driven processes of forest
certification in which the practices of forest owners are assessed against certification standards rather
than laws and regulations set up by the government (KSLA 2015).

Due to the policy on freedom with responsibility, the main working methods of the Forest Agency,
apart from law surveillance including supervision of the Forestry Act, include promotion of sustainable
forest management. Among other things this includes providing information and contractual services
to forest owners, making forest inventories and surveys, management of subsidies and the formal
protection of forests with high natural values.

The Swedish management model

The Swedish model for management of the forest landscape can be explained as a pyramid, where
10% of the forest is to be managed with full respect to the environment, another 10% is to be managed
with equal respect to the two goals of nature conservation and productivity. The vast part of the forests
are to be managed for wood production, but with respect to the environment.

Nature conservation
Applied management for biodiversity

Forestry with general considerations

3 . Oy -
RD b o R 2 1% I

Fig. 1: The Swedish model for management of the forest landscape

Tools for formal protection
Starting at the top of the pyramid, Swedish law offers several tools for formal protection of areas with
high values for biodiversity, ranging from large national parks to small habitat protection areas.

All formally protected areas get regulations that aim at sustaining and enhancing the biodiversity,
outdoor life and cultural heritage within the protected area. The Swedish Environmental Code (SFS
1998:808) is however also clear on that these regulations can only restrict land use as far as needed to
fulfill the purpose for which the area was originally protected. This can for example mean that in an
area that is protected as a mean with the aim of preserving an old growth forest, logging can be
forbidden, but the availability for the public may not need to be restricted, other than a prohibition
on, for example, removing dead wood from the area. In general, outdoor life is not forbidden in
formally protected areas, but can in some cases be restricted in terms of e.g. where one can put up a
tent and where and when fires can be made. Hiking and foraging for mushroom and berry picking is
typically not restricted at all, just as in the rest of the forest land in the country.

In all cases of formal protection, the aim of the government is to establish these areas in agreement
with the land owner, and this is the most common outcome of the work (SFA 2018). However, for all
forms of formal protection except for nature conservation agreements (see below), it is also possible
for the government to force through the formation of such areas against the will of the land owner, in
the same ways as when the government wants to build a railroad or road. No matter if the land owner
agrees to the protection or not, he or she is offered economic compensation corresponding to the
value of the land or (most commonly) 125% of the value of the limitation of the ability to use the land.
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Larger areas that are valuable for biodiversity and that consist of several different habitats can be
protected as National parks or Nature reserves. In both cases, conservation of biodiversity is normally
the main target, but the areas are also often made available for outdoor life. National parks aim at
protecting examples of six types of landscapes that are typical for Sweden and are typically very large,
at least 1000 ha. The Swedish Environmental Agency and the county administrative boards share the
responsibility for managing the national parks. Nature reserves are typically smaller than the national
parks and represent a part of a landscape, ranging from approximately 20 to hundreds of hectares, but
there is no size limit. Reserves are established and managed by the county administrative boards or
the municipalities (SEPA 2018a).

Habitat protection areas are the smallest areas that are formally protected in Sweden and aim at
protection single forest habitats that correspond to 19 certain types of habitat. The legislation
describes these areas as "small land or water areas that are important environments for threatened
plants or animals, or especially important to protect for other reasons". The aim with creating habitat
protection areas is only to protect the biological values, which means that all actions that can damage
the nature within the area are forbidden. Small scale outdoor life is typically not considered a problem
in these areas. The Swedish Forest Agency is responsible for habitat protection areas when the habitats
are situated on forest land.

Along with other countries in the European Union, Sweden is also a part of the Nature 2000-network.
In total, there are about 4000 Nature 2000-areas in Sweden, covering an area of approximately 7
million hectares (SEPA 2018b). Many of these areas overlap with nature reserves, national parks or
habitat protection areas. However, they are also protected in their own right by the Environmental
Protection Code (SFS 1998:808).

Nature conservation agreements

Apart from the tools for formal protection mentioned above, the Swedish government also works with
a tool for protection of biodiversity that is called nature conservation agreements. This is a civil right
easement (i.e. a contract) between the government and a forest owner who is interested in nature
conservation. The agreements are time limited to up to 50 years, which is the most common length.
The land owner gets economic compensation corresponding to the time limit of the agreement and a
certain percentage of the value of the forest. For a 50-year agreement, the land owner will get 60% of
the net value of the timber.

The nature conservation agreements are in most cases aimed at preserving an area with high values
for biodiversity. However, there is a special, and so far, very rare, kind of agreements that aim at
working with the forests on the entire property. This type of agreement demands that the land owner
has an updated plan for his forestry. In such cases, the land owner gets financial compensation for the
areas that are pointed out for nature conservation or management focusing on biodiversity in the plan,
i.e. the areas that will not be subject to logging in the traditional form. On the other land, normal
forestry is taking place, but with the agreement from the land owner to manage the land in accordance
with the national targets of retention (see below). Thus, this is a way to enhance the initiative of private
land owners that are interested in working with biodiversity on their property.

State financed support for applied management

In addition to the formal protection of areas, forest owners that want to take measures in order to
enhance the sector’s environmental value are supported in several ways. One part of this support is
counseling and education with the aim of finding measures that could enhance the biodiversity in the
forests. Another part is direct economic support for taking certain measures such as controlled forest
fires, felling of spruce to favor broadleaf trees, creation of wetlands and restoration of creeks. These
subsidies can be given to both private land owners and larger companies. Some of the subsidies are
financed through the European Union and other are financed by the state (SFA 2018b).
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Forestry with general conservation considerations

The very basis of the Swedish work with preservation of biodiversity in the forest landscape, and thus
also the largest part of the pyramid described above, is forestry with general conservation
considerations. Apart from the conservation measures demanded by law and certification, two aspects
of this are extra interesting to mention here: voluntary forest management planning and targets of
retention.

Voluntary forest management planning has evolved into an effective tool for both production and
implementation of conservation measures in everyday forestry. The plans are also important as
instruments for forest certification, not the least by stating what parts of the property are included in
the five percent voluntary set-aside land that is required according to the two available forest
certifications schemes, FSC and PEFC. This demand has been a main driver for more than one million
hectares of productive forest land being voluntarily set aside by various owners and can both be
considered a part of the general conservation considerations and an important type of applied
management.

Targets of retention

The targets of retention have been developed in recent years, as a collaboration between the Swedish
Forest Agency and a group of stakeholders representing a wide range of interests. The targets focus
on final felling and aim at improving the general conservation consideration. The targets cover not only
biodiversity, but also water quality, social values, etc. Currently, the major companies are including the
agreed objectives in their internal governing documents and thus implementing them in their everyday
work. This is considered a very important step towards an improved level of retention in forest
management. For biodiversity, the targets focus on delimiting and securing high conservation value
areas, leaving enough trees near waterways and lakes to form functional buffer zones and leaving dead
wood in situ.

Conclusions

To summarize, the Swedish toolbox for protecting biodiversity in the forest landscapes range from
“hard tools” in the form of strict formal protection, to supporting tools such as counseling and subsidies
and all the way to the good will-based responsibilities of the forest industry within the context of
certification and targets of retention. All in all, different tools prove useful in different situations and
thus complete each other to fulfill the goals of productivity and environmental concerns stated in the
Swedish forest policy.
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Introduction

The current as well as the future degradation of forest ecosystems (predominantly Norway spruce) is
connected to the global climate change (GCC) regardless of us admitting this. Changes in weather have
been noticed since the end of the last century; e.g. the air temperature has been increasing. Although
the precipitation levels remained similar, the precipitation pattern has been irregular; nonetheless;
the climate change is much more significant. Climate change scenarios for the Czech Republic predict
drought periods with increasing frequency and intensity (IPCC 2013). Until 2016, the public held two
opposing views - optimistic (climate change and its impacts are nothing new and the impacts are very
difficult to predict) and pessimistic (the current damages caused by drought are completely different
from what we experienced in the past; Norway spruce gradually moves out of its native range).
Nowadays, we are aware of the water shortages leading not only to dieback and reduction of trees’
self-defence but also to the situation that conifers die as a result of drought (ALLEN ET AL., 2015). The
analysis of long-term measurements of conifer trees growth at the cellular level as well as the analysis
of microclimatic characteristics allows us to detect the mechanism of drought and anticipate the future
fate of commercially important tree species in the Czech Republic. At the same time, based on the
knowledge on the ability of conifers to adapt to the length and intensity of climate change, the
principles of adaptation treatments in forest management can be formulated.

Water deficiency in trees results in reduced growth, which, at the same time, also leads to an increased
probability of dieback as well as to dying of whole ecosystems (ALLEN ET AL. 2010, LEUSCHNER, MEIER
2018). Although the causes are not yet known, in recent years, however, experiments-based opinions
that drought may not only be a predisposition but also a mortality factor have dominated (MCDOWELL
ETAL. 2011, ALLEN ET AL. 2015, CAILLERT ET AL. 2017, ZHANG ET AL. 2017). There are several hypotheses that
attempt to explain the effects of drought on trees (MCDOWELLET AL. 2011, ALLEN ET AL. 2015); they follow
up on MANION (1981) and assume the simultaneous effects of lack of water, carbohydrates and
defensive substances (ALLEN ET AL. 2010). The physiological mechanisms causing the death of trees
exposed to drought stress are not yet fully known; the basic hypotheses were formulated by McDoOwELL
ET AL. (2008). The consequence of drought is either the conduction path embolism described as the
‘hydraulic failure hypothesis’ (ROWLAND ET AL. 2015) or depletion due to the lack of non-structural
carbohydrates that are a source of energy and defensive mechanisms; i.e. the ‘carbon starvation
hypothesis’ (HARTMANN 2015). In the case of drought stress, trees try to avoid both such consequences
affecting carbon and energy balance (RoSNER 2013). Conifers, trees with isohydric strategy (LYR ET AL.
1992), react already in the early stages of drought by stomatal closing, which makes them more
susceptible to stress than the majority of deciduous trees. Ultimately, it does not matter whether the
dieback and the final tree death are caused by drought or depletion. Both causes are reflected in the
limited carbon allocation and turgor pressure reduction (BADEL ET AL. 2015) resulting in growth
limitation or even complete growth cessation. Tree growth is therefore considered a suitable indicator
of vitality and response to stresses such as drought (RoOssI ET AL. 2016). Attention has been paid primarily
to primary growth - defoliation, crown morphology, foliage nutrient content, foliage size and
chlorophyll fluorescence. However, a better long-term indicator is the secondary growth and wood
structure and properties (FONTI ET AL. 2010).
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Hypotheses

The basic principle of adaptation treatments that take into an account the water transport mechanisms
in woody plants is the recognition how the woody plants modify their growth processes under the
drought stress. The exemplary tree species is Norway spruce or Scots pine with homogeneous wood
structure where more than 95 % of the matter is made of tracheids (HACKE 2015). Tracheid dimensions
- their outer diameter and cell wall thickness (CUNY ET AL. 2014) - are sensitive to water conduction of
trees during their differentiation. Norway spruce and Scots pine, like any other plant species, basically
only bridges the difference in soil and air water content (STEPPE ET AL. 2015). They react passively to this
difference as a result of physical processes functioning - the greater the difference between the soil
and air water content, the more they transpire and vice versa. The driving force of water movement
in the plant is just the difference in the amount of water in the soil and in the air. If soil moisture drops
below the point of reduced availability, the transpiration is reduced. The air and soil water content is
usually expressed by water potential (pure water has water potential that equals to O; the lesser the
amount of water, the smaller the water potential). The water potential of the air (the amount of water
in the air) depends mainly on air temperature (low) and relative air humidity (high). The wind also
contributes to the low relative air humidity - needless to mention the drying winds driving air moisture
above forests towards treeless landscapes. Generally, the drier the air, the faster the water flow in
woody plants. In literature, this condition is described as ‘hotter drought’ (ALLEN ET AL. 2015) - a
combination of drought (low air or soil water potential) and air temperature. The greater the water
flow in woody plant, the greater the demands on the pathways conducting water from roots to leaves.
The number and dimensions of conductive pathways are directly dependent on the water conductivity
of woody plant as well as on the amount of available assimilates.

And how is the proposal of adaptation treatments in forestry related to mitigating the negative impacts
of drought? It is due to silvicultural treatments affecting the water transport in trees. The so-called
‘light release’ is how trees respond to the opening in the canopy, which is the response to increased
transpiration resulting from the release of tree crowns. The air water potential (relative air humidity)
as well as that of the soil (the amount of water stored in the soil) are very variable in time and space,
which is why it is important to bear in mind the microclimatic conditions when proposing appropriate
silvicultural treatments.

Aims

The drought stress has become a global problem with drought developing into a significant mortality
factor (ALLEN ET AL. 2010, 2015; CAILLERET 2017). Despite the fact that Norway spruce is considered a
plastic tree species able to cope with environmental changes within its adaptation strategies (SPERRY
ET AL. 2006, the climate change since 1990 has been so rapid and pervasive that plants with isohydric
strategy (Norway spruce) have been unable to cope (ROSNER ET AL. 2016; JOHNSON ET AL. 2012; BADEL ET
AL. 2015; ALLEN ET AL. 2015). We are currently lacking an objective tool to assess the long-term effects
of drought that has become chronic and has led to Norway spruce dieback and/or its weakening. We
also lack the possibilities to verify the outcomes of silvicultural treatments. Therefore, it is essential to
find out (1) when, (2) how long, and (3) how quickly the drought stresses particular site. On the basis
of such knowledge, it is then possible to distinguish the acute and chronic reaction of Norway spruce
on particular stresses; this includes the forecast of trees’ possible regeneration or their dieback due to
the resources depletion. This will lead to the choice of a suitable set of silvicultural methods that are
utilised in order to influence the tree growth. The current methods used to assess drought stress in
woody plants that are based on the transformation of crown structure (SAMEC ET AL. 2017),
dendroclimatological methods (RYBNICEK ET AL. 2010; KOLAR ET AL. 2017) or habitat assessment have not
provided satisfactory results after 2000. It was shown that the re-identification of drought stress can
be carried out on the microscopic structure of wood since the morphological parameters of each cell
carry the information about environmental conditions prevailing during their differentiation
with the interval of one to four weeks.
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Tab. 1: Experimental plots characteristics.

Tree Mean annual Mean annual

Status in 2015/ Age . Height L Altitude
experimental plot name (vear) ( tfeee:.silwtzl ) (m) RENl temp(f;lture prec(lnyzlrtna)tlon (ma.s.l.)
Moravian-Silesian
+ +

Beskids (Bily Ki) 41 1252 16.4 19.0 6.8+1.0 1260+210 894
Drahanska

Highlands (Rdjec - 118 472 33.4 36.4 7.1+1.1 681 + 149 625
Némcice)

Masaryk’s Forest 80 ; 24.0 330 81+10 601+100 355

KFity (Sobésice)

Materials and methods

Verification of the aims and hypotheses was performed on separate experimental plots - the basic plot
characteristics are shown in Table 1. The experimental plots are on altitudinal, temperature and
precipitation gradient. The forests stands in Bily K¥iz (Moravian-Silesian Beskids) and Rajec (Drahanska
Highlands) are pure, even-aged and even-sized Norway spruce (Picea abies (L.) Karst.). The forest stand
in Sobésice is a mixed species stand where Scots pine (Pinus sylvestris L.) dominates by 70 % with the
remainder comprising of European larch (Larix decidua Mill.) and other deciduous tree species. Two
tree species with contrasting sensitivity to drought were selected for the study; i.e. Norway spruce
(high sensitivity) and Scots pine (high resistance) (ELLENBERG 1966; LEUSCHNER, MEIER 2018). Individual
experimental plots differ not only in species composition but also in their age and stand characteristics.
The choice of tree species and experimental plots makes it possible to compare the strategies of
individual tree species in different conditions.

Precipitation, solar radiation, air temperature, relative air humidity and soil moisture content were the
major microclimatic parameters measured on all experimental plots. The air temperature and relative
air humidity were measured in the stand at 2 m above the ground as well as above the tree crowns.
Soil moisture was measured at several soil depths.

Six sample trees each representing a separate diameter increment classes of the given stand were
randomly selected on each experimental plot. These sample trees were further measured at the breast
height for (1) transpiration and (2) wood formation. Transpiration was determined by measuring the
continuous sap-flow for the duration of the vegetation period by means of stem heat balance method.
Microscopic wood samples that were regularly collected in the interval of 7 - 14 days were used to
analyse the wood formation. The measurements were carried out during the vegetation periods in
2014 - 2016 (Sobésice, Scots pine), in 2016 - 2017 (Bily Ktiz, Norway spruce) and 2017 (Rajec, Norway
spruce).

Results
- The transpiration was found to be very variable and sensitive to environmental conditions
amongst individual sample trees at each site. Air temperature and solar radiation are of a
smaller influence meanwhile air and soil humidity (water potential) are of a greater influence.
The key importance is given to soil moisture; specifically the point of reduced availability (- 0.5
MPa). Once the soil moisture is above the point of reduced availability, the transpiration is
dependent on air humidity. If the soil moisture drops below the point of reduced availability,
the transpiration is limited or ceased altogether. Air humidity determines the potential
transpiration while the soil moisture regulates the actual transpiration. The influence of air
humidity and soil moisture on transpiration was found to be equal at all sites. The differences
amongst individual sites are in the absolute transpiration values at a specific air and soil
moisture — the transpiration of mature forest stands is greater than that of young forest
stands. In addition, the transpiration of Norway spruce is greater than in the case of Scots pine.
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The different drought sensitivities in both tree species are caused by different requirements
for the available soil water content.

The wood formation and wood structure of Norway spruce as well as the ability of Norway
spruce to tolerate and/or adapt to the increasing drought stress cause by rising temperatures
are dependent on water conductivity, specifically on transpiration. The number of
differentiated cells produced during the vegetation period as well as their size are both
dependent on transpiration. There is no difference in wood formation processes between
Norway spruce and Scots pine when stressed by drought. Wood of similar structure is formed
by both tree species at a similar level of transpiration.

We can differentiate the effect of water scarcity (drought) from other factors thanks to our
knowledge on wood formation processes even when multiple stresses act at the same time.
The length and intensity of drought affecting both Norway spruce and Scots pine can be
determined on the basis of growth responses of tissues and cells. Transverse dimensions of
wood cells depend mainly on the magnitude of transpiration process. Woody species offset
the requirements on conductive and mechanical functions of tissue by means of wood cell
dimension optimisation. Drought stress is therefore pronounced in properties and structure
of early wood that has a conductive function within the tree ring. The cell diameter is primarily
affected by transpiration as a result of passive vacuolisation; the effect on cell wall thickness
is, however, secondary.

It is possible to determine the impact of drought stress on wood production in Norway spruce
and Scots pine on the basis of air and soil moisture analysis. The ability of trees to adapt to
drought stress depends on their capacity to maintain a minimum safe ratio between the cell
diameter and the cell wall thickness. With increasing drought stress and decreasing
assimilation process resulting from isohydric behaviour of conifers, the newly formed cells are
unable to provide the conductive function within the tree stem, which further aggravates the
stress.

The ability of a tree to adapt to the given stress or, on the other hand, to dieback and
eventually die can fundamentally affect the silvicultural interventions. Therefore, the following
principles of adaptation measures mitigating the impact of drought stress in conifers have
risen from the above mentioned study results:

o Prevailing wind direction, relative air humidity and soil moisture are the necessary
microclimatic conditions to be taken into an account. The circulation of dry air
increases the transpiration more than the air temperature. This is the reason why
clearcuts of various shapes are considered to be of a risk. Transpiration is affected by
the soil moisture only below the point of reduced availability; in this case, the
transpiration is substantially limited. Above the point of reduced availability, the air
humidity is crucial for the transpiration level; the air humidity is closely related to the
forest stand microclimate and is thus positively or negatively affected by a range of
silvicultural measures.

o Crown release leads to an increased transpiration (the radiation and the airflow speed
around the crowns is increased; this typically reduces the relative air humidity). Such
effect is positive only when the soil is sufficiently saturated by water; i.e. above the
point of reduced availability. If the soil remains dry for a long time, the crown release
is counterproductive and leads to a more intensive drought stress.

o If we intend to maximise the timber production that is dependent on transpiration,
the crown release is considered to be the suitable silvicultural practice. The production
of wood with poorer microscopic parameters, i.e. large cells with a thin cell wall, and
hence a lower wood density (and thus lower carbon sequestration ability) is
considered to be a negative side effect of this practice.

o At long-term drought-stressed sites (where the soil moisture, not the rainfall, is used
for the site assessment), it is suitable to support the trees with silvicultural treatments
leading to an increased humidity in the crown layer. The need for ‘microclimate care’
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is thus growing. This can be achieved, for example, by a canopy cover retention or by
silvicultural practices resulting in the continuous canopy cover across all forest units
(this means the elimination of clearcutting).

Conclusion

Water conduction is key for biomass production. Water moves on the basis of water potential slope in
the ‘soil - plant - atmosphere’ system. Daily and seasonal transpiration dynamics is significantly
affected by the differences in soil and air water potential. Understanding transpiration in woody plants
is the key towards comprehending their water regime. Although physiological processes in tree are
dynamic and influenced by a number of environmental factors, the stem biomass formation (wood) is
closely linked to the water regime. We confirmed that Norway spruce is a drought sensitive tree
species, which is based in its physiology - it has a high levels of transpiration. Therefore, if we wish to
increase the resistance of forests to global climate change, it is not sustainable to grow Norway spruce
in even-aged and even-sized forest stands (with the exception of natural mountain Norway spruce
forests). Retention of this species will be only possible by means of growing it in mixtures. The demand
of Norway spruce for available water necessary for transpiration changes as a part of its ontogenetic
development - a young tree requires less available water than an old one. Structurally differentiated
forest stands, even if single species, are not as much in a risk of a damage as the even-aged ones.
Therefore, age and structural diversity is considered a useful tool in the enhancement of forest
adaptation measures.

The wood provides transport pathways for the sap-flow, it is thus not surprising that species with
similar wood construction (conifers) and similar isohydric strategy have a very similar relationship
between wood formation processes and transpiration. The air and soil moisture (eventually also wind
speed) were demonstrated to have a significant effect on the transpiration magnitude. If the soil
moisture is above the point of reduced accessibility, which closely correlates with the microclimate of
a given stand, the managing forester has the opportunity to actively influence the intensity of the
transpiration by means of silvicultural treatments and can therefore also influence the level of
physiological stress on forest stands for the duration of the drought.

The principles of adaptive silvicultural treatments resulting in the reduction of drought stress impacts
that cause degradation of entire forest ecosystems were proposed on the basis of the study results. It
is the forest ecosystem structure, in particular, which is a key parameter for the forest stand
microclimate. Forest stands that are diverse in heights, ages and tree species have a heterogeneous
canopy surface, which contributes to the air flow reduction but also to the reduction of
evapotranspiration. Another parameter regulating the forest stand structure is the tree density
modification; it is necessary to find the balance between ecological stability (drought resistance),
mechanical stability (strong wind resistance) and, last but not least, the timber production. The
managing foresters can utilise adaptive treatments to manage for the global climate change — they
have a range of possibilities to influence how the forest stands cope with the physiological stress
caused by drought. In other words, the forester can influence the resistance of forest stands to this
significant stress and how vital the stands actually remain.
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The close-to nature forest regeneration after a large disturbance

Antonin Martinik
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Zemédélska 3, 61300 Brno, Czech Republic

Introduction

Through its official documents, the Czech Republic has made itself known for its strategy of sustainable
development (Act No. 17/1992 Coll., on the Environment; MOLDAN 2003). At the forest management
and governing level, allegiance to sustainable development is supported by Sec. 1 of the Forest Act,
dealing with sustainable management (Act No. 289/1995 Coll. on Forests). Although the definition of
sustainable management does not clearly define any strict schemes or concepts in terms of forest
management, maintaining soil fertility and silviculture based on natural processes are accentuated
(VANCURA 2008). On the other hand, the framework of the national legislative is closely connected to
even-aged forests and growing monoculture spruce stands. Thus, except with a few minor exceptions
(with the support of the soil improving species), it is no exaggeration to say that the existing legislation
is built on dogmas of sustainability that were defined for the 18th and 19th centuries. But in fact, the
framework of sustainability of forest management in the 21st century (and even at the end of the 20th
century) has been determined not only by societal demands, but also by the existing level of
knowledge.

Without openings at clearings

Presently, due to global climate changes and the large-scale dieback of allochthonous spruce stands,
the unsustainability of even-aged forestry is becoming more and more pronounced. It is therefore a
guestion of the direction into which the existing system should be transformed, so that it not only
declares allegiance to sustainability, but it also actively supports these concepts. On the European-
wide scale, these conceptual requirements have already been met for a long time, based on the
biocentric understanding of forests (PRETzCH 2009), i.e. the concept of ecologically justified forest
management, in our country perhaps inaccurately referred to as “nature-close” or uneven-aged
forestry (KRISTEK 2001; TESAR 2001). Contrary to traditional even-age forest management, the
silvicultural practices associated with this concept follow the natural dynamics of forest ecosystems.
There is a range of various methods and practices regarding the transformation of existing even-aged
forests into uneven-aged forests. In connection with the emergence of large calamity openings, the
guestion is how to manage forests by applying uneven-aged forest management in places where only
a vast opening remains; whether this type of forest management is beneficial for the owner from the
economic view. It is also important to determine whether the national legislation is prepared for such
system of forest management.

Biological foundations

The biological and even ecological foundations of sustainable forest management are mainly linked to
the choice of appropriate tree species. First, this means choosing a tree species suitable for the
particular site conditions and, secondly, taking into account the potential influence of the structure of
the tree species on preserving soil fertility. In the context of the large-scale decay of forests and the
emergence of calamity openings characterized by, often extreme, weather influences, a lack of
parental vegetation and full exposure to the sun, as well as locally-specific features of the soil
environment, the choice of appropriate tree species is a crucial issue. Although in clearing
environment, climax tree species, the C-strategists, a suffering and declines, pioneer tree species, the
R-strategists, are becoming more and more important. In fact, the extended usage of pioneer tree
species as the first phase of forest regeneration after a disturbance is fully in line with the dynamics of
natural forests and the principles of succession in most habitats under Central European conditions. In
natural conditions, pioneer tree can survive for a long time only in extreme habitats; otherwise
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succession progresses in the traditional manner, with transitional forests being gradually replaced by
final climax tree species (MicHAL 1992).

The course of succession in forests influenced by human activities, especially those with a modified
stand structure, is different from natural forests. Therefore, without direct human intervention, no
timely or full-scale transitions from a pioneer forest into a woodland comprising climax trees can be
expected. Also not a limitless succession, but established of pioneer forest and then artificially adding
target tree species (climaxes) in most cases seems to be the biologically, or ecologically, optimal and
justifiable basis for regeneration of a new forests after disturbances.

Economic aspects

The legitimacy of close-to nature forest management is based not only on ecological, but also on
economic foundations (Susse 2011; SANCHEz 2017). The economic parameters of nature-close forest
management should be comparable to those which are achievable in standard even-aged forestry.
Here, it is vital to place emphasis on the necessity of long-term monitoring to achieve comparable
outputs. However, the vast majority of economic indicators take into account other forest production-
associated characteristics, such as soil fertility, only exceptionally. The remaining other non-timber and
“non-productive” effects go largely unnoticed and generally not included in practical evaluations,
although they already are manageable at the theoretical (academic) level (SISAK ET AL. 2003).

Although this, it is definitely possible to clearly state, that the using of nature-close forest regeneration
based on pioneer tree species after forest disturbances lead to achieve a significant reduction of
renewal costs.(MARTINIK ET AL. 2014; SAFRANEK ET AL. 2018). The lower costs of forest regeneration are
due to the faster and often seamless growth of these trees, even throughout large openings. The
gradual, long-term adding of target tree species under pioneer ones or after they have been gradually
cut off can also be seen as a step leading to stability and sustanability in forest management, as
opposed to a one-off, often several-hectare planting with climax trees. Both the ecological and the
mechanical stability of the forest stands developed in this way, as well as the quality of the wood
produced by the climax trees, will be significantly higher than with the standard renewal of these tree
species in openings (LEONHARDT, WAGNER 2006). The high stability of nature-close forest stands is then
a prerequisite for their long-lasting economic profitability.

Legislative framework

Within the current legislative framework of forest management associated with the forests in different
age classes, close-to nature forest management practices are tolerated, but they are discouraged to a
large extent (BEzDEKOVA 2018). This legislative discouraging of close-to nature forest management is
further multiplied by the current provisioning rules that are mainly linked to (artificial) forest
regeneration. Changes in legislation should concern both forest regeneration (silviculture) and
management.

The provisional rules should be directed towards the forests and their preservation, or towards
improving their condition, not to their (artificial) regeneration. Post-calamity forest regeneration
require legislative and provisional specifications that give preference to succession-based practices i.e.
practices involving pioneer tree species.

Conclusion - social dimensions

Any widespread dieback and subsequent decay of spruce stands leads not just to economic loss, but
provides an opportunity to understand and manage forests in a different manner. This legitimate
change in the approach taken towards forest management based on ecosystem foundations (SANDS
2005) must be accompanied by changes in our national legislation. Nature-close forest stands, which
are more widely accepted than even-aged forest management throughout society (O'HARA 2014) must
be presented as the result of close-to nature forestry and not only results of nature.
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Protection despite utilization — the biodiversity concept of the Ebrach State Forest
Enterprise
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Introduction

Ebrach State Forest Entreprise (BaySF) manages an area of around 16,500 ha of state forest in the
Steigerwald region, located in the Keuper uplands (mid Triassic period) of Franconia between
Wirzburg and Nirnberg in North-Western Bavaria. The State Forest Enterprise is responsible for one
of the most important beech forests in Germany. The forests are composed of ca. 75% broadleaved
species (Beech ca. 41 %, Oak ca. 21%) and 25% coniferous species (pine being the dominant species
with around 13%). The actual average stock is ca. 384 m3 /ha and the annual cutting rate amounts to
approximately 100,000 m3. Around 80% of deciduous timber is marketed in the region to more than
25 sawmills. Almost 25,000 m3 of sold fuelwood make Ebrach one of the largest producers in Germany.

Biodiversity conservation, especially of forest dwelling species, is central to its conservation concept
with a special emphasis on saproxylic beetles of which approximately 480 species occurring in the
whole Steigerwald region. The conservation of those key indicator species group ensures the existence
of all other species groups in these beech forests (MULLER ET AL 2005).

Conservation despite utilization

The management approach implemented in Ebrach is often coined “conservation despite utilization”.
It can be described as an integrative approach which strives to ensure biodiversity conservation and
timber production over the whole productive forest area (MERGNER 2018, KRAUS AND KRUMM 2013).
Since most species dependent of old-growth-elements and phases have become threatened
conservation of biodiversity in managed forest stands is mainly a question of retention of microhabitat
structures (LARRIEU ET AL. 2018, KRAUS ET AL. 2016, BAUHUS ET AL. 2009). To ensure diversity of forest
dwelling species, structural diversity and the supply of living and dead wood is crucial (LASSAUCE AT AL.
2011, JONSSON ET AL. 2005).

The centerpiece of Ebrach’s concept is a carefully selected and cross-linked system of set-aside and
extensively managed forest areas (MERGNER 2018, MACARTHUR AND WILSON, 1967). Stands with a high
ecological value fall under set-aside forest, which contains different categories:

e 430 ha strictly protected nature reserves
e 700 ha step stone habitats (Trittsteinhabitate)
e 40 ha forest edges (strips 5-20 m width)

Additionally, they link dispersed habitats. The concept therefore is often called and known as stepping
stone concept (Trittsteinkonzept in German).

Altogether 1,200 ha representing 7% of the productive timber area are set-aside from forest
management on a long term. In set-aside forest areas, all timber use and silvicultural activities is
waived, only measures to ensure public safety and to prevent forest damage are allowed. These set-
aside areas may serve as the basic safe-guarding of biodiversity and as donor areas for temporal
colonization of habitat structures such as habitat trees and dead wood that automatically also occur
in productive forests. Additionally step stone habitats as punctual and forest edges as linear elements
complement the cross-linking of dispersed habitats.

Another important element of the enterprise’s approach is an extensification of management. This is
mainly realized in old stands or younger stands with a high number of remnant old trees. This leads to
a systematic build-up of habitat trees and deadwood. Currently, extensification of forest management
activities affects 3,824 ha and is assigned to the following categories:

e 37 haof class 1 forests (near-natural stands over 180 yrs)

e 3,062 ha of class 2 forests (near-natural stands between 140 and 180 yrs)
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e 725 ha of class 3+ forests (near-natural stands under 140 yrs with high number of old trees)

Extensification in old stands is foreseen in class 1 forests as an abandonment of use of old trees and as
maintaining a persistent amount of 40m3/ha of dead wood in class 2 forests. In class 3+ forests, all old
trees which are remnants of the previous stands remain on the area, in all other class 3 forests a
systematic build-up of dead wood is planned with the aim of having constantly 20m3/ha from the age
class 100 onward. In the frame of the extensification of forest management, it is also foreseen to keep
10 habitat trees per hectare of the total productive area (i.e. 15,500 ha, without set-aside and non-
wooded areas) that are allowed to grow old and live a completely natural life cycle including their
decay after a natural death. Even if only 50 m2 (a value ranging on the lower end) are assumed for the
canopy cover of each tree crown, an additional 750 ha of set-aside or temporarily unproductive area
could be accounted for. Altogether 11% of the whole forest area would be left to natural processes
and forest development then.

Learning from nature

A profound understanding of natural processes in forest ecosystems is seen as a prerequisite for
implementing the Ebrach biodiversity concept. The six strict reserves and more than 200 additional
stepping stone habitats as smaller set-asides with longer habitat tradition accross the forest area serve
as survival and reproduction sites for sensitive and highly endangered species. Dispersal- and resource-
limited species are thus able to spread and establish temporarily also in managed stands from these
habitat patches, provided they are evenly distributed over the entire forest area (MERGNER 2018,
JONSSON ET AL. 2005, LASSAUCE ET AL 2011). Strict forest reserves serve as learning sites on how relevant
habitat structures develop over long growing cycles. Species assemblages found in these set-aside
areas serve as qualitative target definition of what should be reached on the overall forest area. The
extensive research conducted in these living laboratories has produced the guidance for the
management principles of the entire forest area. This is mainly reflected in the deadwood and the
stepping stone concept but also in additional parameters that were included in the inventory such as
habitat tree categories (trees with cavities, conks, and large injuries). The retention of deadwood and
habitat trees is fully reflected in the planning cycles of the forest enterprise and is considered in the
calculation of the annual cutting rate.

Closer to nature

Main silviculrual aim in Ebrach is to maintain the beech-dominated character of the Steigerwald region.
Single-tree harvesting and natural regeneration are the basis to develop structurally diverse and
uneven-aged forests. Securing and improving the habitat diversity for forest species, however, has led
to rethinking the management principles of the close-to-nature silviculture that was the main strategy
in Ebrach for very long time (BOLLMANN 2011, GOSSNER ET AL. 2013). Especially the motto ,, the badly
formed tree is felled first” has led to an impoverishment of microhabitat structures through the early
removal of undesired over-growth in the course of thinning operations to improve quality of trees.
These trees bear an important potential to become future habitat trees and thus have gained strong
attention in tending and thinning.

Elite and habitat trees Positive selection of habitat trees already takes place in thinning phases to
ensure that there are sufficient individuals with microhabitat potential in later stages. The selection of
elite trees is set to be at 40 / ha at max. (at least in beech) to leave space for habitat trees to develop.
In case of admixtures with different harvest span even more habitat trees per ha may be selected and
permanently marked (green wave line). In total 155,000 habitat trees are the aim for the total forest
area.

The loss occurring through measures in the frame of biodiversity conservation mounts up to nearly
12.000 m3 per year, including losses occurring in legally protected areas (nature reserves) as well as
through setting aside of areas as step stone habitats. In set-aside areas, the losses amount to 7.000
m3 per year, whereas in extensification areas an amount of 4.700 m3 per year occurs because of the
build-up of dead wood.

65

Kocanda 2018



Demonstracni objekty nepasecného hospodareni
Exemplary Forest Units of Uneven-aged Forestry

Deadwood

Large amounts of wood that is left to decay naturally are seen as crucial in Ebrach for biodiversity and
nutrient sustainability (STOKLAND ET AL. 2012, MULLER AND BUTLER 2010). In later thinning phases and
harvest the Ebrach concept requires trees to be felled away from skidding tracks so that tree crowns
remain in the stand. As a general rule, the trunk is cut at the first strong branch and only the more
valuable section are removed. This helps to reach the aim of increasing the amount of deadwood to
20 and 40 m3 /ha in forests older than 100 and 140 years respectively.

However, the dead wood concept is not only important for the conservation of forest dwelling species:
latest scientific evidence suggests that wood remaining on the area is crucial to ensure sustainable
nutrient cycling in a forest - mainly cations like potassium, calcium, phosphor and magnesium are
stored in wood and may serve as long-term fertilizer since they are released continuously by large
decaying wood pieces and are thus available for tree growth again. Additionally, dead wood stores a
lot of water while decaying or in the form of humus later on. In the light of a changing climate and
forecasted prolonged drought periods, this important attribute of dead wood may be also seen as a
measure to secure the future of our forests.

Discussion

From a conservation perspective it is far more important to focus on strategic planning of conservation
instruments rather than on the total protected area. Therefore habitat requirements and thresholds
of target species as representatives of the typical forest community have to be considered for the
development and cross-linking of conservation instruments. In this context also the current status,
respectively the actual applied silvicultural system should be taken into account since a diversity of
silvicultural systems and strategies across the landscape is needed to increase diversity in structures,
functions, and biota and consequently also support a broad range of other ecosystem services.

Hence, the challenge in Ebrach is currently to find thresholds at which productive functions can be
maintained and, at the same time, biodiversity be protected. To be efficiently assessed, the
biodiversity-friendly forest management in Ebrach is constantly surveyed within research programmes
(SCHAUERET AL. 2018, ZYTYNSKA ET A. 2018, DOERFLER ET AL 2017). Especially species groups which are linked
to old-growth structures, dead wood and natural disturbances serve as excellent indicators of the
conservation success of the Ebrach integrative management approach.

Considering the new scenarios of increasing pressure on wood resources in Europe due to increasing
wood demand, it is crucial to make sure that quality and efficiency of biodiversity conservation in forest
management is not diluted by new management goals. The Ebrach biodiversity concept strives to
reconcile both goals in an optimal way.
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An historical overview of difficulties of forest stand conversion and transformation
— what can we learn from past mistakes?

Jiti Soucek

The Forestry and Game Management Research Institute (VULHM), VS Opo¢no
Na Olivé 550, 517 73 Opocno, CR

Introduction

Certain efforts to modify the composition of forest species and forest structure have been periodically
made in Central Europe since the end of the 19th century. At the beginning, these efforts were trying
to address the issues originating in intensively grown conifer monocultures; nowadays, it is more of an
effort to respond to the changing environment or society’s changing attitudes towards forestry (AMMER
ET AL. 2008, SOUCEK AND TESAR 2008).

Repeated attempts to change forest management have created an opportunity to learn from the
previous efforts and errors still happening. However, any relevant evaluation of the methods already
employed, thus the errors resulting from the efforts made before, is limited by the considerably shorter
human lifespan compared to the age of the forest, i.e. the limited transfer of relevant information
between generations (including written documents), changing conditions in the environment, and the
demands made on forests by modern society. Previous decisions on changes in forest management
practices were often based on economic considerations, and much of the historical examples of the
changes in forest management include forests severely disturbed by previous exploitation (HOHER
1994). Today, there are not many really concise analyses with regards to the production, economic
and other functions of forests. Thus, making any generalization is rather difficult, due to local specifics
and changing environmental conditions.

Selected examples of incomplete transformation of forests

Hetlin — Municipal forests and ponds Kutnd Hora

A plateau at an altitude of 400-500 m, soil conditions adversely affected by strong mottling of the soil
profile (stagnasol) and long-time growing of coniferous stands; average annual precipitation 650 mm,
average annual temperature 7.1°C.

The spruce and pine stands at the site had been showing poor health and growth. Ing. FrantiSek
Kratochvil, the forester at the property from 1930-1966, had the soil conditions corrected by technical
and biological melioration (surface trenches, reduced canopy closure, support of deciduous tree
species) during the first period of his tenure, and, at the same time, he improved the health condition
and the forest stand stability by employing positive cultivation interventions. The cultivation practices
applied afterwards supported the structuring of the forest stand; missing tree species were added by
artificial regeneration. The followers of F. Kratochvil somewhat reduced the application of selective
principles, implementing their regeneration mostly through a small-scale, shelterwood method. An
analysis of the changes in the condition of the forest, following from the data in the forest management
plans from 1952 and 2000, indicates changes in the age structure of the stands and an increase in the
stock reserve; the stands in development showed a more varied structure and texture. The added silver
fir and broadleaves species, due to the young age, did not show any significant presence in the stock
(TESAR ET AL. 2004). Since 2002, the locality has suffered serious damage by repeatedly occurring wind
calamities.

The causes of the failure of the transformation of the forests at this locality are attributable to
inconsistent forest management due to political changes and force majeure (the wind calamity
disturbed the unbroken edge of the forest, the stands - despite long-term transformation - were not
able to resist the oncoming wind calamities).
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Opocensko area — Colloredo-Mansfeld Forests
Partially mixed stands of spruce, pine and other tree species, altitude 230-260 m asl.; soil class:
cambisol, average annual precipitation 640 mm, average annual temperature 7.6 °C.

In the past, the property was considerably affected and damaged by winds and snow. Forester Hugo
Konias first stabilised suitable stands through positive thinning methods and intervention of mixed
species, while in the most developed stands selective principles were applied from 1928-1974 (Konias,
Zakopal). Cultivation interventions in the stands have modified the structure, and missing tree species
were added by artificial regeneration (ZAkopAL 1981, SouCek 2002). In the 70s, the continuity of the
forest management was interrupted, and efforts to continuation of the previously used forest
management model after 2001 (restitution of the property) have not been very successful. The
increased proportion of deciduous species in the present structure of stands better reflects the natural
composition of the species and provides for higher stock stability.

The causes of the failure of the transformation of the forests at this locality are discontinuity in forest
management from the 70s due to political changes, the vitality of the forest stands has been decreased
by the effect of pollution, and the damage caused by deer has reduced the regenerative potential of
various tree species.

Former DDR - Vorratspflege

The concepts of Moller Dauerwald were developed during the post-war period mostly by Heger and
Krutsch in the former DDR; whole-scale implementation was started in 1951. The goal was to develop
an uneven-age, group-like forest formed of site suitable tree species with an optimal stock of good
quality wood. The poor condition of the forests in post-war Germany, the lack of staff experienced in
managing forests in this way, and schematic establishment ignoring specific local conditions and forest
structures resulted in, as early as in 1956, corrective measures being necessary and the whole-scale
application of this concept was terminated in 1961. Partial concepts were integrated in newly-
established practices (Naturgeméasse Waldwirtschaft). The poor condition of forest stands and the
general weed infestation of thinned forest stands were addressed in the following period through the
use of machines and chemicals (THOMASIUS 1996).

The cause of the failure was the blanket application of the concept of unified forest management
practices, not taking into account the specific conditions existing in different site and stand conditions,
as well as the lack of experienced staffs.

Prerequisites for starting the transformation of forest stands

Establishing realistic goals and practices for particular habitats and specific forest stands

In order to transform existing forests into close-to-nature stands, it is important to evaluate
pragmatically the initial condition of a forest, the site conditions, the planned result and the theoretical
duration of the transformation. The majority of the existing transformations attempts have been
initiated in not very differentiated single-species forest stands, while the goal is to establish mixed
forests with a rich structure. The concept of the target composition of the tree species and the spatial
arrangements is usually somewhere in the middle between ecological requirements and minimizing
the costs needed to establish the necessary functioning of the forest. A typical example of previous
efforts was to change forest stands towards the selective forest model, which was repeated in various
habitats throughout the Czech Republic. Inadequate habitats for the particular type of forest, the long
amount of time needed for the solution, and discontinuity in forest management due to external
environmental conditions (air pollution, calamities) as well as the issue of human activities resulted in
a gradual loss of the already forming structure and a retreat to common practices of forest
management. Even attempts in other countries have failed due to the determination of unrealistic
goals and non-acceptance of the conditions in local habitats and specific forest stands.

During transformation, the goals may change depending on the actual condition of the stand and any
changes of external conditions. The forestry management should adequately reflect these changing
conditions: if forest management is transformed, the goals need to be modified in accordance with
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these new goals, while suitable practices should be defined accordingly. The urgency and the practices
to be applied may be judged by various criteria (biological, economic, social). To optimise the process,
it is necessary to define priorities with regards to selecting the most appropriate forest stands where
the transformation is to occur.

Preparation of forest stands for transformation

Within the forest transformation process, it is assumed that the stands will be gradually thinned to
provide for suitable conditions for developing and growing the next generation of trees. The planned
diversification of the stands, along with suitable interventions, will result in satisfactory stability of the
developing forest stands. The duration of the period of stabilisation depends on the initial condition of
the forest stand and on the local environmental conditions (SOUCEK, TESAR 2008).

Reducing damage in forests caused by game due to increased numbers of the cloven-hoofed animals
Under our conditions, the transformation of forest stands is mostly connected with changing the
composition of the existing tree species and adding the missing species. The prevailing coniferous
stands are complemented with deciduous species, which are attractive to game in most of the habitats.
The numbers of ungulate games have been increasing for a long time, and the adding of deciduous
species is connected with a long-lasting need to protect them against game damage. The costs
associated with this adding of deciduous trees and providing adequate protection for them has
affected the economics of the entire process. A temporary reduction of the numbers of the most
harmful animal species would favourably affect the economy of forest management and the progress
of transformation as such. Both our previous and present experience indicate a significant potential of
natural regeneration after reducing the numbers of game, as well as significant potential for the
subsequent renewal of game.

In the 1990s, at the Kocanda locality, due to agreement between the forester and the manager,
followed by acceptance of the agreed concept by the owner, realistic goals were set for transforming
the forest, while the concepts and initial opinions were incorporated into the plans. The
implementation itself, driven by the forester, led to gradual steps in forming the present forest stands,
corresponding with the idea of close-to-nature forestry practices under the given conditions. The
timely started process of the transformation, in midlife, reduced production losses and provided for
very reasonable rentability. However, the existing forest still shows a strong connection to the
characteristics of an even-age forest in the developed shelterwood system. This reflects the still brief
period of the duration of the forest transformation compared to rotation period.

Conclusion

The transformation of present forest stands into mixed stands, with differentiated structures, is a long-
term process - and more significant results will be visible only after several generations. Previous
experience indicates rather difficulties connected with that. Accepting historic know-how or practices
from abroad often runs into problems due to different goals, different local conditions, and used
practices. The foundation for a successful transformation process lies in determining realistic goals and
suitable practices in forest management, taking into consideration the present conditions of the forest
stands and local environmental conditions. The long-term implementation requires continuity in the
forestry management as well as the ability and willingness to modify the transformation process in
response the changing environmental conditions. Before starting any transformation, a forest stand
must show adequate vitality, stability and growth potential. The process of transforming species
composition is mostly limited by increased numbers of ungulate games. Forest stands developed as
mixed forests with differentiated composition show increased stability and better resistance to
changing environmental conditions.
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Sustainability of forest management from the view of maintaining a nutrient balance
— an example from the Zd'arské vrchy area.
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Introduction

Forest management depends on a sustainable balance of nutrients in the ecosystem (HUTTL 1986,
SVERDRUP 2006). We were forewarned of the risks associated with over-intensive methods of forest
management in unsuitable habitats in scientific works from the second half of last century
(KRAPFENBAUER ET BUCHLEITNER 1981, SMITH ET AL., 1986, BUBLINEC AND ILAVSKY 1990). Present surveys of
forest soil, however, show that the nutrient balance problem in forest ecosystems is quite widespread
in the Czech Republic (FIALA ET AL. 2004, SRAMEK ET AL. 2011) even throughout previously favourable
habitats (SRAMEK ET AL. 2013), where forest damage associated with nutritional deficiencies has
appeared (HLASNY AND SITKOVA 2010, LOMSKY AND SRAMEK 2004). In recent years, the pressure on the full
use of tree biomass, including felling residues, has febeen growing (UHUL 2009), which poses a threat
to the long-term sustainability of forest management (MARIANI ET AL. 2006, AKSELLSON ET AL. 2007). In
addition to the nutrient balance, (also important for other reasons) carbon sequestration in forest soil
(ACHAT ET AL. 2015), soil retention capacity (RAJKAI ET AL. 2015), and biodiversity may be adversely
affected as well.

The authors of this paper are currently dealing with this issue in the Zdarské vrchy area, owned by
Kinsky Zdar, a joint-stock company, mostly focusing on forest cover in the 4th and 5th vegetation zone
(mostly acidic or nutrient richer sites of higher elevation). These account for 34.7% of the forest soil
found in the CR. These are ranked among the most important locations in terms of wood production,
but they also contain highly valuable natural and landscape features. The aim of the research is to
provide methodological foundations for these habitats to quantify the impact of economic measures
(the way of processing felling residues and biomass originating from pruning and cutting and their
intensity, ground side dressing of plantations and stands) on the balance of nutrients, carbon and
organic matter in the soil, thus providing for sustainable production and the fulfilment of forest’s
environmental functions.

Presentation of research activities

The problem of nutrient balance sustainability within economic measures is divided into several
segments. The first is a survey on nutrition that describes the present condition of soil as the source of
nutrients for forest cover. The properties of forest soil were monitored in a regular network of 20
points, at approximately 800-meter increments. In 2017, test pits were excavated and described and
samples were taken in accordance with the ICP Forests methodology. Samples of the upper organic
horizon FH (including four bulk samples to determine the total humus stock) were taken, as were
mineral soil samples from constant depths 0-10 cm, 10-20 cm, 20-40 cm and 40-80 cm. The samples
of mineral soil from the 0-40 cm depths were taken both from the test pit and from four points around
the test pit using a soil drill. After that, a mixed sample of the soil was prepared for each particular
layer. From the same spots, samples of assimilation organs were taken after the vegetation was
terminated. Samples from the upper, sunlit parts of the crowns were taken using harmless climbing
equipment. In each area, samples were taken from six trees, mixed samples were analysed. In spruce,
samples from the two youngest classes of needles were taken. The samples of soils and needles were
analysed in the VULHM testing laboratories.

The scope of activities includes monitoring the effects of different processing methods used for the
felling residues trough analysing the properties of a soil solution. In March 2017, three suitable areas
were selected and marked in a adult spruce stand. Subsequently, a shelterwood cutting was made in
the stand, of total area of approx. 1 hectare; in total 157 trees were cut down with a total volume of
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188 m3, thus the stand reserve was reduced by 209 m3/hectare. The area was split into three segments
in which different processes were applied to dispose of the felling residues. The residues present in
one of the segments were chipped and evenly spread onto the ground. In the second segment they
were left as it was, without chipping; whereas in the third segment they were completely removed and
used for energy production. Between the end of May and the beginning of June 2017, testing pits were
excavated at each of these segments and gravitation lysimeters were installed. After the lysimeters
stabilised, samples of soil water have been taken since September 2017 - from the layer under the
humus and from the mineral soil, a depth of 30 cm. Today, the first results are now available.

Within another activity, we are quantifying biomass and nutrient removal under different intensities
of pruning and stand method conditions, as well as assessing the influence of side dressings on the
nutrient contents in assimilation organs and in forest soils.

Results of the nutrition survey in the monitored area

The results from conducting basic soil analyses of mineral aquifers in soil profiles up to 80 cm are
shown in Fig. 1. The soils show very significant features of acidification in the top soil layers. In one of
them, the acidity decreases by the depth of the soil profile (increasing pH). In general, soils are
classified as strongly acidic — the active pH (H,0) ranges from 3.5 to 4.5; the variable pH (CaCl,) ranges
from 3 to 4. One part of the samples from the very bottom layer 40 — 80 cm shows medium acidity.
However, the humus layer shows the lowest pH, with an average pH (CaCl,) a mere 3.06 — this means
that a significant part of the samples taken from the humus layer show very strong acidity; the lowest
measured pH was 2.87.

On the other hand, the contents of nitrogen, which originally was considered to be a limiting element
in forest ecosystems, are between fairly good and very good. The good accessibility of nitrogen is also
demonstrated by the relatively low C/N ratios in the humus layer, ranging from 16.4 to 26.3 with an
average value of 22.3. This corresponds to mountainous locations with increased nitrogen deposition.
The contents of other major nutrients are rather low, though. This is especially noticeable with respect
to phosphorus, where the average content throughout the soil profile is far beneath the deficiency
limit (20 mg.kg). In the top mineral layers, at depths down to 20 cm, all samples are below this limit.
Similarly to phosphorus, the calcium the deficiency value (140 mg.kg™) is only found in the deeper soil
layers 40-80 cm. The supply of potassium and magnesium are slightly more accessible . At depths of
10-40 cm, these basic elements show average values at the deficiency limits (20 mg.kg™ for magnesium
and 30 mg.kg™ for potassium).

The contents of nutrients in the needles of spruce and pine at the same plots indicate the same
situation. Throughout the area, the level of nitrogen in the first year is sufficient to good, with an
average of 1.40%. A rather high content of nitrogen (above 1.50%) in the first year of needles was
found in approximately one-quarter of the cases. When assessing nutrition in respect of nitrogen, the
second year of the needles is also within the optimal range. Similarly to the case with soil, the most
notable deficiency was found in the content of phosphorus. In the first year of needles, the determined
average value of 1.334 mg.kg is still within the range of sufficient nutrition; however, one-quarter of
the samples show a phosphorus deficiency. In the second year, the situation is even worse. The
average content of phosphorus is only 1.080 mg.kg* and sufficient phosphorus nutrition was found in
only one-quarter of the samples. Somewhat better results were found in respect of calcium, in which
deficiency was seen in only a few samples of the first year of needles; as for magnesium, almost one-
half of the samples of the second year were below the deficiency limit. This is typical for these elements
because calcium accumulates in assimilation organs in tightly bound compounds with age, while
magnesium is relatively mobile and is preferentially supplied to the youngest assimilation organs. The
content of potassium ranged between sufficient and optimal in all the samples taken.

Results from analysing soil water sampled from localities with different ways of processing wood
chips

Currently, we have only the very first results after less than one year of sampling. Anyway, there is an
obvious tendency showing a lower content of nutrients and dissolved organic carbon (DOC) in the area
where the felling residuals were completely removed compared to localities with chippings.
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Preliminary conclusions

The research surrounding soil and its connection to the nutrition of trees indicates acidification of the
soil environment resulting in low basic nutrient contents and poor accessibility of soil phosphorus. In
many localities, this concerns not only the top soil layers, but also the whole soil profile, which can
adversely affect even more demanding deciduous wood species. Another problem is seen in the
availability of nitrogen, which - on one side - is an accelerator of production, but - on the other hand -
also increases the pressure on the availability of basic elements. At present, the soil conditions are
already identifiable in the chemism of the needles. The results thus clearly indicate that managing
nutrients in forest stands can be a significant factor from the long-term perspective due to its influence
on the sustainability of forest management.
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Fig. 1: Soil responses and accessible contents of elements in the mineral layers of the soil profile in the
observed area. The black line shows the average values, the error sections indicate the minimum and
maximum values; the red dotted line shows the conventional deficiency limit for each element. Classification
of mineral layers according to depth: M01: 0-10 cm, M12: 10-20 cm, M24: 20-40 cm, M48: 40-80 cm.
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Fig. 2: Interpretation of the content of nutrients in the current and one year old needles (spruce and
pine) in the observed area. The column height indicates the average value in the area, the error
segments show the minimum and maximum values. The absolute values of the deficiency and high
content limit values for the elements in question are shown in Tab. 1.

Tab. 1: Deficiency limits and high content limits for the contents of nutrients in the needles
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Abstract

Continuous Cover Forestry (CCF) has been a popular discussion topic among professional foresters for
some time in Ireland, as elsewhere in Europe. Now research and an increasing number of working
examples are demonstrating the potential of this flexible and resilient silvicultural approach. Currently,
we are investigating the transformation of Sitka spruce plantations to CCF. The focus is the potential
role of alternative thinning regimes to “low” thinning, which is the current industry practice. We are
assessing “crown” thinning and “graduated density” thinning which introduce greater heterogeneity
and enable greater control of the development of quality trees through the transformation phase of
stand development. The presentation provides background on CCF in Ireland and preliminary findings
from our research on the early stage of stand transformation.

Introduction

The forestry sector in Ireland are currently experiencing a period of growth and development. Major
factors driving change include the buoyant markets for home-grown timber and forest products, the
increased requirement to deliver a range of ecosystem services, and a need to enhance the ecological
resilience of our forest resources. Especially important is the requirement to diversify the composition
and structure of forests so that they can adapt to predicted changes in our climate and the very real
threats from introduced insect pests and diseases.

Currently in Ireland we rely on a small number of productive conifer and broadleaved species. Over
50% of the productive forest estate is composed of just one species, Sitka spruce (Picea sitchensis). In
terms of forest management, even-aged plantations and clear-felling remains the dominant
silvicultural system. Clearly, adopting a wider range of genotypes, species and silvicultural systems will
lead to a more diverse resource and reduce environmental risks. However, the challenge for foresters
in Ireland is to develop new approaches that increase ecological resilience while sustaining timber
production and other forest values.

Continuous Cover Forestry, or simply CCF, is one of the most important options to emerge in recent
years. CCF is a flexible and adaptable management system that creates diverse and resilient forest
stands. Serious discussion of CCF has been ongoing since the early 1990s, with leadership from Pro
Silva Ireland. With new initiatives coming forward, it appears that CCF is increasingly in demand by
forward-looking woodland owners. The recent announcements of a €12.5 M fund and €0.8 M
development grant from the European Investment Bank, combined with a new CCF management grant
from the Irish Forest Service, are stimulating wider engagement.

This presentation provides a brief overview and considers current directions in CCF, with reference to
research on the early stages of transformation of Sitka spruce planted forests to continuous cover
forests. We present some preliminary findings and observations from our research study, called the
TranSSFor Project.

Defining CCF

Continuous cover forestry is defined as the use of silvicultural systems where the forest canopy is
maintained at all times in one or more canopy level. The guiding principles are to manage and sustain
the forest ecosystem, work within site limitations and use natural processes wherever possible. This
involves harnessing natural forest succession, natural regeneration of trees, mixed species and
increased biodiversity. Through single tree and small group selection, production and regeneration
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take place simultaneously. Gradually, due to successive interventions, the forest evolves from young,
simple structures to older, more complex and irregular structures. Together these processes give rise
to the alternative name of Close-to-Nature (CTN) forest management.

There are several economic and environmental attributes of CCF that may contribute to its wider
adoption in Ireland. Much of the discussion about CCF has been focused on the structure of the forest
and the challenge of securing natural regeneration, especially where deer and the ecological
requirements of major species present significant challenges. However, as Irish foresters know well
especially from study visits to central Europe, a major rationale for CCF is high quality timber
production within a permanent forest structure. CCF enables the forester to select individual trees
based on their potential for high quality timber production. Through good thinning practice, it is
possible to control the growth increment of these individuals and schedule their harvest across stand
interventions to the point where they achieve their target size or optimum value.

Environmentally, several advantages of CCF forests have been identified relative to even-aged systems
that increase forest resilience: they can be more windfirm (so long as the correct thinning regime is
instituted early in a stand’s development); they maintain a more even carbon storage; they show lower
soil carbon losses during harvesting; there is a reduced risk of soil fertility loss; they maintain higher
humidity levels and they are well-suited to both single and mixed species management.

CCF is desirable in multi-functional forests where landscape, recreation and conservation values are
important. CCF can be used to great effect in sensitive catchments and riparian zones to regulate water
yield, stream temperatures and reduce the risk of siltation or nitrate flushes that are often a concern
downstream from clear-fell sites. Finally, as stands mature they generally acquire old growth
characteristics that enhance biodiversity. For many small woodland owners, the opportunity to
support wildlife is a powerful motivator for adopting CCF.

Transformation of plantations to CCF

Perhaps the most important challenge for foresters is managing the transformation from even-aged
stands to continuous cover forests. To increase the area of woodland managed as CCF, it is necessary
to identify even-aged stands that can be developed into irregular structures. This must recognise the
often-wet soils and windy conditions that are common in Ireland. The process is achieved as a planned
and progressive series of stand interventions that emulate the successional stages in natural
woodland. The principles of CCF transformation are well defined and the practice of CCF is now the
standard approach to forest management in many parts of Europe. Generally, initiating the transition
at an early stage in stand development, ideally from the first and second thinning, is desirable over a
late-stage transformation. Sticking with a thinning schedule and avoiding delays are also critical for
stand stability, crop tree development and natural regeneration.

Transformation requires a long-term commitment and can be viewed as a distinct stage in securing
continuous cover forests. There are four well-defined stages, summarised as follows:

Stage 1: Preparation — concentrating stand increment on high quality trees

Stands should be identified early in their development based on their suitability for thinning and
productivity. Poor quality trees (inferior phenotypes) should be removed and better-quality trees
(superior phenotypes) should be retained. Individual tree stability can be increased through the
thinning process (i.e., modifying height: diameter ratios) and the selection process then continues with
frequent light thinnings. Identifying good quality stems across a range of diameter classes will by
default lead to greater irregularity in the canopy strata. Best results are achieved with “crown” thinning
as opposed to “low” thinning, which is the norm in most even-aged plantations. This approach allows
the forest manager to concentrate stand increment on high quality stems. One advantage is that a
proportion of larger competitors to final crop trees will be removed at each thinning and help generate
a positive cash flow.
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Stage 2: Regeneration

As the stand matures and trees start to produce seed, consideration can then include the regeneration
process. Thinning should aim to reduce basal area and enable appropriate levels of light to reach the
forest floor. Threshold basal areas for regeneration, and separately for sustained growth, are now well
understood for most of our productive species, and this information can act as a guide for thinning
prescriptions. Avoiding uniform removal of the overstorey trees, and maintaining a degree of
“clumping”, will allow natural regeneration to become established in small cohorts at irregular
spacings throughout the stand and meet the requirements of diverse species with variable
regeneration requirements.

Stage 3: Structural development

In this stage, tree selection focuses on removing high quality (crop) trees at their desired target size,
and maintaining good quality smaller trees (i.e., future crop trees) from across a broad range of
diameter classes. Ideally, a maximum of 20% of basal area and a volume no greater than the stand
increment will be removed at an intervention. However, on highly productive and stable sites it might
be necessary to select a volume greater than stand increment in order to control basal area and
encourage structural development. On less stable site, nonetheless, the challenge comes when it is
only safe to remove a lower basal area at each intervention; a situation that makes it more difficult to
achieve target basal areas for natural regeneration to occur.

Stage 4: Structural maintenance

Finally, the stand will be transformed to an irregular structure where the objective is to maintain a
sustained yield of high value trees while promoting the development of the understorey strata. Ideally,
the harvest volume will equal the stand increment, and a balance will be maintained between maturity
of final crop trees and structural development. Trees should be marked for removal at their optimum
economic value, often called the target size, or if they are damaged and not contributing to the
development of the stand structure. Wind damage, if it occurs, becomes part of the management
system and generally understorey trees are released to fill the gaps created by blowdown of larger
individuals. A thinning cycle of 3-5 years may prove optimum to keep the system going.

CCF in practice

In contrast with other areas in Europe, a relatively small area of Ireland is currently managed on CCF
principles. Research by Dr Lucie Vitkova (now based at the Czech University of Life Sciences) has
identified a large and growing number of adopters of CCF, although the total area remains relatively
small (e.g. 10,600 ha in Ireland currently under CCF management). Experience with CCF is most
advanced in broadleaved and Douglas fir stands, commonly found on sheltered sites with favourable
conditions for natural regeneration (and with good browse control). However, a survey of forestry
professionals in Ireland found that while there was significant interest in CCF, a lack of experience,
training and reliable measures of stand performance remain barriers to further progress.

To promote greater understanding of CCF, the Irregular Silviculture Network (ISN), a group of forest
owners, managers and researchers working in Britain and Ireland, has established long-term research
stands that provide information on structural development, individual tree performance, costs and
revenues, and wider ecosystem services. This network is being enumerated on a 5-year cycle and
yielding valuable information to support “best practice”.

A critical element of CCF is the selection and marking of trees to remove and retain at each stand
intervention. It is a fascinating aspect that requires a forester to draw on the science and art of
silviculture. A detailed understanding of tree development and quality criteria is required. Linked to
this is a need for regular, simple inventories of stand structure, with records of diameter distribution,
stem quality classes, growth increment and basal area being the most important parameters for
decision making and prescription design.

CCF and Sitka spruce
Of high interest at the present time is the potential application of CCF to Sitka spruce-dominated
production forests. The vast majority of this resource is managed in plantations less than 40 years in
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age. Transformation of a small proportion of Sitka spruce plantations to CCF would significantly
increase overall forest structural diversity and support a policy of increased ecological resilience.

Guidance for transformation of Sitka spruce stands to CCF is gradually evolving and some of the
essential requirements are now becoming more apparent. An early start to the transformation process
is especially important to promote stand stability on upland sites and where soils are relatively shallow.
Maintaining good drainage across the site is necessary to avoid an adverse rise in the water-table. Extra
care may be necessary in opening the canopy after thinning operations; too much side light will
stimulate epicormic shoot development that can reduce sawlog quality.

Current research

In Ireland, there have been two linked studies on the transformation of Sitka spruce to CCF. The
COFORD-funded Low Impact Silvicultural Systems project (LISS), led by University College Dublin (UCD),
was completed in 2014. This is continuing through the TranSSFor Project, which is funded by Teagasc
and jointly managed with UCD. As part of this work, a thinning experiment was initiated in 2011 in two
Sitka spruce stands on contrasting soil and site types. The study is taking place on two sites: 1. a
production forest owned and managed by Coillte, on an exposed site with gley soils, at an elevation of
310 m; a small private woodland, on a sheltered site with brown earth soils, at an elevation of 250 m.
The experiment was designed with low, crown and graduated density thinning treatments. Some
preliminary results will be provided during this presentation.

The research and policy community recognise that transformation of planted woodlands to CCF is both
a technical and professional challenge. In addition to silviculture research, there is increasing emphasis
on professional development and the cultural shift required to adopt new forestry approaches.
Training courses are proving essential to inspire confidence among forest owners and professionals.

Summary

Continuous Cover Forestry is an increasingly attractive option for sustainable forestry in Ireland. New
initiatives and incentives are giving forest owners, investors and practitioners the necessary support
to embrace CCF. Identifying potential crop trees at an early stage in stand development followed by
regular crown thinning are the keys to successful transformation of plantations to resilient, continuous
cover forests.
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Exemplary Forests Units of Uneven-aged Forestry, Pro Silva Bohemica
Exemplary Forest Unit 201710 Kocanda, exemplary area 201710A Kocanda

Jiti Zahradnicek
Freelance Czech forester, Vaclavkova 53, 615 00 Brno, Czech Republic

Exemplary forests units of uneven-aged forestry in the Czech Republic

The purpose of establishing and presenting Exemplary Forest Units of Uneven-aged Forestry (DONH)
of Pro Silva Bohemica (PSB) is to show the forest owners and managers ways to achieve more
economical and nature-based uneven-aged forestry to increase the economic profitability of forest
management. An Exemplary Forest Unit of Uneven-aged Forestry is established at least on a part of
the property whose owner decided to introduce uneven-aged forestry in accordance with the Pro Silva
principles.

The PSB’s goal for the next five years is to create a network of at least fifty Exemplary Forest Units,
including different forms of ownership, different natural conditions and - mainly - different silviculture
situations connected with the efforts to transform the existing, mostly even-aged monocultures into
uneven-aged mixed forests structured in thickness, height and space and managed under Pro Silva
principles.

There is at least one periodically measured Exemplary Area (DP) within each Exemplary Forest Unit; its
area is 1 hectare (usually a 100 m x 100 m square). The Exemplary Area (DP) is situated within the
DONH so that the forest stand at such area represents the particular silviculture system, which is
interesting for the local forest manager from the perspective of searching for optimal silviculture
approaches. This means that the exemplary area does not present the best part of the DONH: on the
contrary, the most challenging stand can be chosen, and it is necessary to deal with very complex issues
during the initial phases of forest stands’ transformation.

The mission of exemplary areas is to provide the forest owner and manager with objective data about
developing the growing stock, thicknesses structure within the stock, frequencies of the trees per
thickness class, development of increment and natural regeneration depending on time and in
response to the silviculture measures and interventions, all of which are based on long-term, repeated
inventories being taken.

Through the repeated inventories, the following data will be available to the forest manager:
e The development in the growing stock per hectare, numbers of timber trees per hectare and
basal area of timber trees per hectare by tree species and thickness classes
e The growing stock per hectare, numbers of timber trees and basal area of timber trees per
hectare by tree species and thickness class
e Periodical total increment of timber trees
e The development of the surface area of the regeneration by tree species and by height classes

The establishment of a DONH is linked with other activities. It is important that the results from the
inventories taken in the exemplary area be published and made available through periodical and
annual reports at www.prosilvabohemica.cz. Within its membership activities, Pro Silva Bohemica is
preparing seminars including field trips to particular DONHs for its members and the general
professional public. PSB’s promotional activities include publishing an edition of information leaflets
(booklets) about particular DONHs (DONH Krystofovo Udoli and DONH Kocanda). The first two
information panels have been installed at DONH Krystofovo Udoli. The scope of activities also includes
(very important) free-of-charge consultancy for DONH managers and methodological support for
specifying felling interventions within the Exemplary areas.

For the present, the project of establishing Exemplary Forest Units (DONH) for private owners is being
supported by the Ministry of Agriculture CR (100% subsidy, approx. five forest units per year). In 2017,
10 Exemplary Forest Units were established. The selective procedure for the forest units in 2018 is
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completed; as regards 2019, there are several units that have been pre-selected or are being
negotiated (HRON et ZAHRADNICEK 2018).

Exemplary forest unit 201710 Kocanda

The Exemplary Forest Unit Kocanda, with an area 932.34 hectares, established on 1 November 2017,
is situated on property owned by the Kinsky family near Zdar nad Sazavou. The manager of the forest
is the company of Kinsky Zdar, a.s. The Exemplary Unit is situated in natural forest area 16 —
Ceskomoravskd vrchovina. The Exemplary Forest Unit consists of sections 201 — 212, 215 and 216. For
a long time, the forester responsible for Kocanda forest district has been Jifi Bina (ZAHRADNICEK 2017).

The exemplary area 201710A Kocanda (as PER BiNA AND BEDNAR in ZAHRADNICEK 2017)
The exemplary area DP201710A consists of two separate forest stand groups (PSK), which cover two
different forest stand and silvicultural situations.

PSK 37 - storey 202Ee7 - 0.85ha is a typical example of an even-age and single-species Norway spruce
stand, established by artificial regeneration after a large-scale blowdown in October 1930 (and
following calamities occurring as a consequence of this disturbance over the following approx. 10
years).

PSK 21 - storey 202Ee1b - 0.15 ha. In 2000, three shelterwod cuts as the foundations of regeneration
fellings” system were established in the above-described forest stand; these shelterwood cuts oriented
at a right angle to the assumed direction of the strong winds, mostly coming from the north-west. The
intensity of the shelterwood cuts was not unified, but within so called “shelterwood groups” there
were underplanted absenting tree species — mainly Silver fir and European beech (covered in the group
of tree species that are in the Czech forest law usually called as “stable and forest site improving tree
species” — MZD) (planted in the spring of 2001). Due to the forest site conditions, it was possible to use
both Silver fir and European beech underplantings. In this way, time and growing advances in the
artificial regeneration of both MZDs was introduced, preceding the oncoming natural regeneration of
the Norway spruce (connected to the shelterwood groups).

As for the forest site type, it is the same in both PSKs, because the whole Exemplary Area is a part of
the upper part of a relatively large, moderate slope with a NW exposure. There is a network of minor
water streams and trenches throughout the slope. Typologically, the forest site type is water-
influenced, biogeocenose 6P (Acidic Spruce-Fir), Piceeta abietina.

e Long-term goal

The long-term goal is not only to create structured, stable forest stands, but also mixed forest
stands, with a sufficient proportion of all target tree species (Hercynian tree species mixture),
so that - with regards to the regeneration of these forest stands in the future - each of the
present tree species will be naturally regenerated. The regeneration of the forest stand, of
course, is not limited to only silviculture measures at the foundations of regeneration fellings’
system but, as was indicated, it continues further into the forest stand in the direction of the
regeneration system movement. In this way, the density of foundations of regeneration
fellings” system is increasing (just right now), and - and this is important — structuring
interventions are taking place throughout the foundations of regeneration fellings” system.
Therefore, the regeneration system movement is not linear (although in this particular case it
would be possible, and the prospective silvicultural goal may have been achieved as well, due
to creating a quality diagonal canopy structure), but here it is rather the group-like. Thus
groups and subgroups with various intensities of the upper storey shelter are being created,
and under this shelter, a variety of structured, natural regeneration of Norway spruce are
being formed.
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e Short-term goal
PSK 37 — Expansion of the regeneration fellings” system by small-scale canopy opening in the

upper storey, eliminating trees of pure quality and supporting target trees (candidates)
PSK 21 — First silvicultural intervention.

Results from the measurements taken at DP201710A in 2017 (as per ZAHRADNICEK 2017)

PSK 21 - Tree species 2017 by
thickness class (V/ha)

PSK 37 - Tree species 2017 by
thickness class (V/ha)
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