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VYUZITI TEORIE KOEFICIENTU VITALITY _
PRO PROGNOZOVANI ZDRAVOTNIHO STAVU LESNICH
POROSTU

USING THE THEORY OF VITALITY COEFFICIENTS
FOR FORECASTING THE HEALTH CONDITION OF FOREST STANDS

J. Simon, J. Kadavy, M. Kneifl

Mendelova zemédélskd a lesnickd univerzita, Fakulta lesnickd a dFevarskd, Lesnickd 37,
613 00 Brno

ABSTRACT: Application of the theory of vitality coefficients to forecasting the health condition of forest stands is treated
in this paper. Vitality coefficient is defined as the ratio of diameter increment per unit time to sapwood increment. Two
methodical procedures of using vitality coefficients for forecasting the health condition of coniferous trees are described in
the application section. First, it is the method of artificial growth series when basic calibration curves are developed using
ocular classification of forest damage. Applications of this method demonstrated the substantiation of curve development and
subsequent evaluation of forest condition within the particular socio-ecological classes (groups). Secondly, it is the method
based on determination of reliability intervals of the values on the calibration curve that has been designed on the assumption
of an equilibrium of diameter increment and sapwood increment. Both methods were tested in several regions in the tree
species spruce [Picea abies (L.) Karst.] and were found to be promising ones.

vitality coefficient; diameter increment; sapwood; method of artificial growth series; method of reliability intervals; health
condition

ABSTRAKT: Piispévek je zaméfen na vyuZiti teorie koeficienti vitality pro prognézovani zdravotniho stavu lesnich porosti.
Koeficient vitality je v praci formulovin jako pomér mezi velikosti tlouStkového pfiriistu za jednotku Casu a velikosti
zavodnélého pletiva (béle). V aplikaéni ¢4sti prace rozebird dva metodické postupy vyuZiti koeficient vitality pro prognézo-
vani zdravotniho stavu jehli¢natych porostii. V prvni fadé jde o metodu umélych rustovych fad, o vytvofeni zakladnich
kalibra¢nich kfivek pomoci okuldrni klasifikace poskozeni. Pfi jejim vyuZiti se osvéd¢ilo vytvofeni a ndsledné hodnoceni stavu
porosti v rdmci jednotlivych socio-ekologickych tiid (skupin). Dile se jednd o metodu zaloZenou na uréeni infervali spoleh-
livosti hodnot pfi kalibracni kfivce, ktera je konstruovana na zédkladé pfedpokladu rovnovahy velikosti tloustkového pfirtistu
a velikosti zavodnélého pletiva (béle). Ob&é metody byly pro dievinu smrk [Picea abies (L.) Karst.] testoviny na nékolika
tizemich a projevily se jako perspektivni.

koeficient vitality; tloustkovy pfirist; zavodnélé pletivo (bél); metoda umélych ristovych fad; metoda intervalii spolehlivosti;
zdravotni stav

UvVOoD Skozeni v Casovych fadach jako b&Zné pouZivana prak-

tickd metoda. S rozvojem biologického poznéni nabyva

Prognostika vyvoje zdravotniho stavu porostu je za-
leZitosti mimoradné duleZitou zejména v soucasné dobé
globélniho naru$eni lesnich ekosystémi kombinova-
nym vlivem riznych stresord. Jejim zakladem je posu-
zovani aktudlniho zdravotniho stavu a hledani metod
s co nejveétsi prognostickou hodnotou. Nezastupitelné
misto zde zastivaji metody zaloZené na okularnim hod-
noceni, porovnéni se standardy a hodnoceni posunu po-
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viak stile na vyznamu skupina metod zaloZenych na
ekofyziologickych principech, a to z toho diivodu, Ze se
jednoznacné jedna o metody exaktnéjsi, vyuZitelné
i pro dali doprovodné analyzy (produkéni $etfeni atd.).
U okularnich metod bylo navic prokazano, Ze zjiSténi
mohou Casto zobrazovat pouze aktudlni, pfechodny
stav, a jsou zatiZena subjektivnim faktorem. Tzv. eko-
fyziologickych metod je cela fada, protoZe jsou zaloZe-



- ny na riznych principech. Velmi ¢asto jsou diskutovany
tzv. elektrické metody. V nasich podminkach je propra-
covéna metoda koeficientl vitality zejména pro svou
relativni jednoduchost a vysokou prognostickou hodno-
tu. Cilem pfispévku je rimcové sezndmit s teoretickymi
zdklady metody a zaroveii s moZnymi sméry aplikace.

TEORETICKA VYCHODISKA METODY - TEORIE
KOEFICIENTU VITALITY

Teorie koeficientt vitality vychazi z predpokladu, Ze
existuje definovany vztah mezi parametry: koruna,
kmen a kofeny stromu. Velikost koruny (asimilaéniho
aparatu) je zdvisla na velikosti béle kmene, ktera dopra-
vuje vodu a minerdlni Ziviny z kofenl. Kofeny pak
svou velikosti musi odpovidat velikosti koruny (a na-
opak). Lze piedpokladat, Ze takto popsany systém bude
dodrZovat jisté relace mezi svymi jednotlivymi slozka-
mi (koruna — kmen — kofeny), bude fungovat ve vyva-
Zeném, tj. rovnovazném stavu. Vysledkem &innosti takto
definovaného systému v jeho jednotlivych vyvojovych
fazich je pak tvorba asimilati — produkce suSiny, ktera
plni jak funkci zdsobni, tak rezervni. A pravé nahroma-
déné asimilaty uvadéji cely systém do pohybu (vyvaZo-
vani jiZ zminénych relaci mezi jednotlivymi sloZkami
systému a uvedenim do rovnovazného stavu).

Z tohoto pohledu je pak moZné za vitdlni (Zivota-
schopny) oznadit ten strom, ktery se nachazi v popsa-
ném rovnovazném stavu. '

Pro hodnoceni G¢innosti fungovani uvedeného systé-
mu je vhodné pouZit pojmu efektivni asimilace uhliku
(Waring, 1979). Jedna se o efektivnost, s jakou je
difevo akumulovano na jednotku listové plochy. Pojem
efektivni asimilace uhliku je moZné charakterizovat vy-
¢islenim velikosti hodnot asimilati k hodnotdm asimi-
la¢ni plochy stromu, ktera dané asimilaty vyprodukova-
la. Z takto definovaného pojmu efektivni asimilace
uhliku je moZné odvodit, Ze za efektivnéji fungujici
budeme povaZovat ten strom, ktery pfi srovnatelné ve-
likosti listové plochy vyprodukuje vétsi hodnotu asimi-
lata (samoziejmé za dodrZeni podminky rovnovazného
stavu).

Pro vy¢isleni G¢innosti pojmu efektivni asimilace
uhliku (E) je tedy nutné vyjadfit pomér mezi velikosti
prirastd asimildtd za jednotku Casu (fA) a velikosti lis-
tové plochy (L) daného stromu, tedy:

Es=2 O)

Takto vyjadfend hodnota by pak, samoziejmé pro
ucely dané price, byla tou veli¢inou, kterd by nejlépe
charakterizovala dany stav stromu z pohledu G¢innosti
vyprodukovanych asimilati. Je vSak nepochybné, Ze se
v tomto pfipadé miZe jednat pouze o hodnotu teoretic-
ky odvozenou, nebot jeji pfesné kvantifikovani narazi
na Cetné problémy (pfedevsim technické povahy). Pro
prekonéni téchto problému je tedy nutné dané veliCiny
nahradit takovymi, které by byly snadno méfitelné a te-

dy i snéze kvantifikovatelné, ale které by se piili§ ne-
oddalily od teoretického zakladu pojmu efektivni asimi-
lace uhliku. Z tohoto divodu je vhodné tento pojem
nahradit pojmem rustové. vykonnosti (Newman,
1979) ¢&i koeficienta vitality (W aring, 1980a).

Koeficient vitality (Ky) je pak moZné definovat jako
pomér mezi velikosti tloustkového pfirlistu (BA) za jed-
notku ¢asu a velikosti béle — zavodnélého pletiva kme-
ne stromu (SA), tedy:

Kv= g—:: 2)

Jak je tedy ziejmé, je velikost koeficientu vitality
piimo imérné velikosti tloustkového prirtstu za jednot-
ku ¢asu (zpravidla jeden rok, pét nebo deset let) a ne-
pfimo umérna velikosti béle (zavodnélého pletiva stro-
mu).

Velikost tloustkového pfiristu tak nahrazuje hodno-
tu piirGstd asimilatd z pojmu efektivni asimilace uhli-
ku. Tuto ,,nahradu® je moZné ucinit jen diky provede-
nym analyzam ,,uhlikového rozpoctu — bilance* stromu,
které ukazaly, Ze produkce dfeva kmene ma niZi prio-
ritu neZ rist kofeni a vétvi — viz chybéjici letokruhy
z ristové $patnych let na letokruhové sérii (Gordon,
Larson, 1968, Rangnekar, Forward, 1973;
Harris et al, 1978; Fogel, Hunt, 1979; Wa-
ring, 1987). K produkci dfeva kmene stromu tak do-
chazi aZ po vytvoreni rezerv na tvorbu vétvi, kofene,
reproduktivnich orgdni a vlastnich — ochrannych — po-
Zadavkil stromu. A pravé proto je mozné tu &ést asimi-
lata, ktera je urcena k produkci dfeva kmene, kvantifi-
kovat pfedevs§im z pohledu vitality stromu. Zji§tovani
velikosti tlouStkového pfirtstu patfi do oblasti jiz tra-
di¢nich produkénich Setfeni, kterd se v soucasnosti ubi-
raji pfedev§im cestou modelovéni jak vyvoje tloustko-
vého pfirastu v zéavislosti na podminkach prostfedi
(napt. Fritts, 1976; Zach, Drapela, 1991,
1992), tak i modelovani rychlosti bunééného déleni
arychlosti buné&&ného rustu v zavislosti na podminkéch
prostiedi (napf. Hordacek, 1994).

Naopak préce s velikosti zavodné&lé ¢asti kmene (bé-
le) je v naSich podminkach zaleZitosti pomérné novou.
Rozsah zavodnélé ¢asti kmene (béle) muZe byt do koe-
ficientu vitality zapracovan jen diky pracim, které ob-
jevily zavislost mezi velikosti listové plochy a velikosti
béle(Dixon, 1971; Grier, Waring, 1974; Wa-
ring etal, 1977, Whitehead, 1978). Podkladem
k formulovéani uvedené zavislosti byla s nejvétsi prav-
dépodobnosti prace autort Kline et al. (1976), ktera
popsala pfimou zavislost mezi velikosti vodniho toku
v kmeni a ji odpovidajici vodivou plochou ve vycetni
tloustce kmene. Na zédkladé vysledku téchto praci je
hodnota velikosti listové plochy z pojmu efektivni asi-
milace uhliku nahrazena hodnotou zavodnélé ¢asti kme-
ne, tj. velikosti béle.

Vyhodou popsaného koeficientu vitality (K,) je fakt,
Ze obé velidiny, které do vypoctu vstupuji, tj. tloustko-
vy pfirist (BA) a zavodnélé pletivo kmene stromu — bél
(SA), jsou relativné snadno méfitelné.
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TEORIE ANALYZY ZAVODNELEHO PLETIVA
KMENE STROMU (BELE)

DEFINOVANI POJMU

I kdyZ je pojem zavodnélého pletiva stromu (béle)
vice neZ ziejmy, je nepochybné, Ze jinak by mohl byt
definovan napf. z pohledu vyufZiti dfeva v oboru dfevar-
ském a jinak z pohledu oboru fyziologie, vodniho pro-
vozu atd. Za pokus o syntetizujici definici béle je jisté
mozné pokladat definici citovanych autori (Necesa-
ny, 1958, Matovi&, 1977; Slezingerova,
Gandelova, 1994), kterd za b&l poklada svétle
zbarvenou vrstvu v obvodovych ¢astech kmene stromu,
kterou je dale mozné charakterizovat:

— pfitomnosti Zivych bunék v dfefiovych paprscich

a v dfevnim parenchymu,

— obsahem zasobnich latek v uvedenych buiikach,
— prichodnosti vodivych elementt,
— obvykle vys§i vlhkosti dfeva v této ¢asti kmene.

Z pohledu analyzovaného problému pod terminem
zavodnélé pletivo kmene stromu (z. p.) rozumime tu
&ast kmene, kterd je vizudlng vyliSitelna z jeho pifi€ného
prufezu. Naopak pod pojmem bél (b.) chidpeme tu Cast
ze zavodnélého pletiva kmene stromu, ktera se aktivné
podili na transportu vody, minerdlnich Zivin a zasob-
nich latek (vizudln& nevyliSitelna).

Rozlideni pojmi ,,zavodné&lé pletivo* a ,,b&l" je z po-
hledu této prace nutné provést predevsim z toho divo-
du, protoZe pouze u jehli¢natych dfevin probiha vedeni
vody v celém profilu zavodnélého pletiva. Naproti to-
mu u listnatych dfevin s roztrousené pérovitou stavbou
probiha vedeni vody ve vnéjSich pfiblizné 20 letokru-
zich a u listnatych dievin s kruhovité pérovitou stavbou
pouze ve vnéjSich tfech aZ péti letokruzich (Slezin-
gerova, Gandelova, 1994).

DIAGNOSTIKA ZAVODNELEHO PLETIVA,
RESP. BELE

K zékladnimu rozdéleni metod, kterych je moZné
pouZit k urfeni zavodnélého pletiva (resp. béle), je
vhodné vyuZit prace Bambera, Fukazavy
(1985). Podle nich existuji nasledujici typy metod
k ur&eni béle, které jsou zaloZeny na:

a) barevném rozliSeni béle a jadra (je spojené i s jejich
rozdilnou vlhkosti),

b) chemickych testech,

¢) anatomickych vlastnostech,

d) pritomnosti Skrobu,

e) kombinaci popsanych metod.

Z praci, které se v posledni dobé zabyvaly timto té-
matem, je mozné vylisit nasledujici okruhy metod, jez
Ize pouZit na diagnostikovani zavodnélého pletiva, resp.
béle. Jedné se o metody, které k tomuto icelu vyuZivaji
pojmi:

— hustota, pfipadné pevnost dieva béle (Hantsch,

1983),
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— vlhkost (Schnell etal.,, 1987; Frihwald etal.,
1984),

— plocha xylému, tj. suma ploch tracheid v ni obsaZe-
nych (Lohmann, Becker, 1993),

— podet letokruht v béli obsaZzenych (Sellin, 1991,
1994; Hazenberg, Yang, 1991; Yang,
Hazenberg, 1992),

— prumérnd Sifka letokruht béle (Sellin, 1991;
Yang, Hazenberg, 1992),

— propustnost vodivych elementd (Whitehead et
al., 1984).

Dile je mozné jmenovat praci Cymorka (1980),
ktery doporucuje pouzit chemicky roztok fluorogluci-
nol — HCI, a to specidln& pro druh Picea abies.

Mezi jisté perspektivni metody je moZné povaZovat
,metodu elektrické vodivosti a odpord* (Stanék,
Cermék, nepublikovéno), ktera se v soudasné dob&
testuje v Ustavu hospodérské tipravy lest Fakulty les-
nické a dievaiské Mendelovy zemédélské a lesnické
univerzity v Brné, tak i metodu, kterd je zaloZena na
~mobilni pocitatové tomografii“ (Habermehl,
Ridder, 1993). Vyhodou posledné jmenované meto-
dy je pak bezesporu to, Ze se di zafadit do kategorie
metod nedestruktivnich, které ndm na daném materialu
umozni sledovat vyvoj konkrétni veliCiny (napf. béle)
v pribéhu jejiho vyvoje.

ZAVISLOST ZAVODNELEHO PLETIVA A BELE
NA VEKU A BIOMETRICKYCH VELICINACH
(PICEA SP.)

Je nutné predeslat, Ze hodnoty béle se vyjadiuji v ab-
solutnich a relativnich hodnotach z poloméru ¢i plochy
pricného prifezu kmene stromu. Mé&fi se v nejruznéj-
§ich vyskach, a to jak na kmeni, tak v koruné, piede-
v§im ve vycetni vy3ce (tj. ve vySce 1,3 m) a v misté
nasazeni koruny. Hodnoty béle se pak zpravidla promé-
fuji bud na vyvrtech, nebo na kotoucich dreva.

Mezi nejcastéji studovanou zavislost je jisté mozné
povazovat tu, ktera ma podpofit (¢i vyvratit) vztah mezi
velikosti béle a velikosti listové plochy. Tuto zavislost
dokladaji napf. priace: Kupka (1988), Robi-
chand, Methven (1992), Ryan (1989), Whi-
tehead et al. (1984), Marchand (1984) a Wa-
ring et al. (1982). Je v8ak nutné zduraznit, Ze se
vyskytuji i prace, které tuto zavislost nepotvrzuji (napf.
Kaufmann, Troendle, 1981).

Dalsim vztahem, ktery ma bezesporu souvislost se
vztahem pfedchozim, je ten, ktery je zaméfen na stu-
dium zavislosti mezi velikosti béle a velikosti biomasy
listovi. Zde je moZné uvést piedeviim priace Robi-
chand, Methven (1992)a Bormann (1990).

Mezi dalsi prokazané zavislosti je moZné zafadit
vztah velikosti béle:

— k vyc&etni tloustce (Kupka, 1988; Sellin, 1994,

Bormann, 1990; Waring et al., 1982),

— k tlouStce na spodni ¢asti koruny (Kupka, 1988;

Lohmann, Becker,1993; Marchand, 1984),



k v€ku (Lohmann, Becker, 1993; Sellin,

1991, 1994; Hazenberg, Yang, 1991),

— k radiélni rychlosti ristu (Lohmann, Becker,
1993),

— k vitalité, tj. defoliaci (Sellin, 1991; Schnell
etal, 1987; Friithwald et al, 1984),

— k poétu letokruht v ni obsaZenych (Sellin, 1991,
1994),

— k primérné Sifce letokruhu, které ji tvori (Sellin,
1994),

— k vy3ce méfeni na kmeni a v koruné (Lohmann,
Becker, 1993; Kaufmann, Troendle, 1981),

— k hodnoté zapoje porosti (Yang, Hazenberg,
1992; Waring et al., 1982),

— k hloubce koruny (Whitehead et al., 1984),

— k vy3ce stromu (Bormann, 1990),

— k biomase vétvi (Bormann, 1990; Marchand,
1984),

— k suSiné listovi (Kaufmann, Troendle, 1981).

+PIPE MODEL* TEORIE

Cela popsana teorie koeficientl vitality systémové
zapada do oblasti tzv. ,pipe model* teorie. Principem
této teorie je zkoumani pravidel, podle kterych dochézi
k ukladéani asimilatd (uhliku) do organii a pletiv stromi
v zavislosti jak na vnitfnich, tak na vnéjsich podmin-
kéch prostiedi, pfedeviim na klimatu (Valentine et
al., 1995).

Dil&imi sou¢astmi této teorie je pak ovéfovani prin-
cipu, Ze: |
— vihu listovi stromu je moZzné ziskat pfes jeho speci-

fickou plochu vodivé &asti béle v koruné (Waring

et al., 1982). Tento princip byl ovéfovan a potvrzen
pro deset jehli¢natych druhii dfevin v oblasti Orego-
nu ve Spojenych statech americkych;

— vztah mezi listovou plochou a plochou béle zavisi na
propustnosti béle a mistnim klimatu. To pak piisobi na
rychlost transpirace piedevSim pies primérny deficit
tlaku vodni péary ve vzduchu a priichodnost praduchi
(Whitehead etal., 1984). Bylo prokdzéno pro dru-
hy Picea sitchensis a Pinus contorta ve Skotsku;

- urdité mnoZstvi listovi potiebuje uréité mnoZstvi ak-
tivnich cév na plose pfiéného prifezu kmene pro
zabezpeceni svych fyziologickych a mechanickych
potieb (Robichard, Methven, 1992). Hypo-
téza byla potvrzena pro druh Picea mariana v Kana-
dé v Quebecu.

Smyslem popsanych dilCich principl je mj. vyuZiti
plochy béle k predikci biomasy listovi &i zépoje listové
plochy lesnich porostu.

VYUZITI KOEFICIENTU VITALITY PRO HODNOCENI
STAVU LESNICH POROSTU

Zda se, Ze vyufZiti teorie koeficienti vitality je mno-
hostranné. Toto konstatovéni lze doloZit pfedevsim

zpraci Waringa (1980a,b, 1987), kdy za pomoci

koeficientd vitality je moZné napf.:

— odhadnout maximalni zapoj daného porostu, pfi kte-
rém je ristovd vykonnost optimalni v poméru k ve-
likosti listové plochy (péstebné-produkéni hledisko),

— srovnat efektivnost ristu u porostl stejnorodych &i
smiSenych (produi(éni hledisko), a to se zohledné-
nim nejriznéjSich podminek prostiedi (environmen-
talni hledisko), ‘

— charakterizovat ty stromy daného porostu, které jsou
preduréeny k odumfeni (ve smyslu konvencni klasi-
fikace stromovych t¥id porostu) ¢i k napadeni nej-
riznéj§im hmyzem (hledisko ochranarské).

Za dalsi mozné aplikace teorie koeficientd vitality je

mozné jmenovat:

— hodnoceni imisné poskozenych porosti ve smyslu
odvozeni vztahu mezi stupni poSkozeni porostl imi-
semi a jejich hodnotami koeficienta vitality (Si-
mon, Cermiék, 1988; Simon, 1990),

— odvozeni pojmu ekologické kombinované zralosti
v pojeti mytni zralosti imisné& po§kozenych porostl
(hospodatsko-tpravnické hledisko z pohledu prede-
v§im Casové upravy lesa (Simon, 1993).

METODICKE POSTUPY POUZITI KOEFICIENTU
VITALITY PRO HODNOCENI ZDRAVOTNIHO STAVU
LESNICH POROSTU (APLIKACE PRO JEHLICNATE
POROSTY)

NejduleZzit€jsi pfi rozhodovani o volbé spravné me-
todiky jsou zejména tyto otdzky:

a) moznost vyliSeni ristové fady porostu,

b) existence dostateného mnozstvi (tj. poskytujiciho
statisticky prukazna data) zdravych stromi nebo po-
rostil jako srovnavaci baze,

¢) druh stresu pasobiciho (podle pfedpokladu) zhorSeni
zdravotniho stavu lesnich porosti.

a) I kdyZ se ndzory na vypovidaci hodnotu udaju zis-
kanych z tzv. ,,umélych rastovych fad* razni, piesto
je jejich poufZiti pro aplikaci koeficienti vitality vy-
hodné. Umélou rastovou fadou zde rozumime fadu
hodnot uréitého znaku, jeZ nevznikla Casovou po-
sloupnosti jednotlivych méfeni, ale jednordzovym
méfenim hodnot téhoZ znaku na skupiné objektu, jez
se v okamZiku méfeni nachazeji z Casového hlediska
v riznych fazich vyvoje (za stadia vyvoje v Case je
zde mozné povazovat jednotlivé vékové tridy). Zis-
kanim hodnot koeficientd vitality na umélé ristové
fadé porosti odstupiiovanych po dvaceti letech je
zde simulaci vyvoje téchto hodnot v Case.

b) Pro aplikaci koeficienta vitality je velice vyhodné,
je-li moZné pii hodnoceni zdravotniho stavu lesnich
porostu pouZit srovnavaci zakladnu v podobé stromu
nebo porosti zdravych. Tento poZadavek se v dnes-
nich podminkach dafi zajistit jen velice problematic-
ky. Tyto porosty totiZ musi kromé dobrého zdravot-
niho stavu spliiovat dalsi kritéria, jako je typologicka
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totoZnost, jednotna expozice a nadmoiska vyska
a také jednotny péstebni program od doby zalozeni
porostii srovndvacich s porosty posuzovanymi. Cim
lépe srovnavaci baze spliiuje uvedené podminky, tim
vetsi vypovidaci schopnosti se u vyslovenych zavéra
o zdravotnim stavu posuzovanych porosta dafi do-
séhnout.

c) S vysokou pravdépodobnosti se da predpokladat, Ze
kaZdy druh stresu méa na vyvoj a zmény jak pfirastu,
tak i velikosti zavodn&lého pletiva svij specificky
vliv. I pfi zohlednéni skutenosti, Ze na aktudlni
zdravotni stav lesa pasobi vzdy cely komplex streso-
ri a Ze vektor jejich spoleného pusobeni je jejich
soudtem nebo ndsobkem, Ize v nékterych pripadech
podle vnéjSich znakd usuzovat na hlavni zdroj ne-
pfiznivého pusobeni. Tato znalost je pak velice uZi-
te¢nou pomickou pfi interpretaci vysledki. Stres
zplsobovany napf. nedostatkem disponibilni vody
v pudé z divodu sraZkového deficitu miZe nepfizni-
vé ovlivnit velikost zavodnélého pletiva stromu a ne-
musi se projevit na velikosti tloustkového prirastu.
Jak je patrné ze vzorce (2), ziiZeni prstence béle za-
pfi¢inéné vodnim deficitem, ktery se vSak v dusledku
zpozdéni nepromitne do pfirastu, ovlivni nepfiznivé
konecény vysledek, nebot zmensenim jmenovatele se
kone&né hodnota zvétsi. Tim, Ze je hodnota vysledku
takto ovlivnéna, muaZe dojit k jeho chybné interpre-
taci. Proto je nutné kazdy posuzovany piipad hodno-
tit individudlné vzhledem k vazbdm na komplex
ovliviiujicich podminek.

METODA ZALOZENA NA PRINCIPU UMELYCH
RUSTOVYCH RAD

Principem této metody je tzv. kalibrace ¢ili ziskéani
srovnavaci baze, podle které se pak posuzuje zdravotni
stav konkrétnich porosti. Kalibraci zde rozumime zjis-
téni pribéhu koeficientu vitality s vékem, tzn. tvaru kfi-
vek, jakych koeficienty v jednotlivych fazich Zivota po-
rostu dosahuji. Abychom ziskali rozpéti, konstruujeme
kalibra¢ni kiivky dvé, a sice pro stromy nebo porosty
»okuldarné* relativné vitalni — ,A*“ a pro stromy nebo
porosty, které maji ,,okularné* zhorSeny zdravotni stav —
»C*. Okuléarni zpusob vybéru stromi do kalibraénich
kiivek je zaloZen na poznatku, Ze je mozné hodnotit
stav lesa na zakladé miry defoliace (HenZlik,
1989). Na zakladé béznych statistickych metod je nutné
urcit potfebny rozsah vybéru pro kazdy bod kalibra&ni
kiivky (uréeny konkrétnim vékem porostu nebo pro vé-
kovou tfidu nebo stupeii). Obé kfivky vyneseny do gra-
fu zavislosti koeficienta vitality na v&ku poskytnou ur-
¢ité valenéni rozpéti, v jehoZ ramci se budou pohybovat
porosty, které budeme nisledné posuzovat.

Na zékladé stanoveného kalibru lze pristoupit k vy-
béru vzorniki z posuzovanych porosti. Zde je nutné
klast diraz na to, aby to skutec¢né byly vzorniky, tj. aby
charakterizovaly porost (nebo porostni droveii) nejen
svym zdravotnim stavem (vyjadienym defoliaci), ale
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i taxadnimi veli¢inami (tj. tloustkou a korunovymi pa-
rametry) s vylouenim vzorniku, které svymi vlastnost-
mi nezapadaji do vybérového statistického souboru
(napf. stromy se zbytnénim oddenku, silné poSkozené
loupéanim apod.).

Stav porostu podle polohy hodnoty Kv mezi , A"
a ,,C* kfivkami je mozné posoudit nasledovné. Tzv. ka-
libraéni kiivky nejsou regresnimi kiivkami, ale pouze
spojené prumérné hodnoty Kv jednotlivych vékovych
tfid. Jestlize s kazdou hodnotou Kv vyneseme i hodnotu
smérodatné odchylky (+Sy) vyndsobené konstantou
1,96, dostaneme pas, v némZ se nachazi 95 % vSech
hodnot. Nyni jiZ tedy pracujeme na statisticky b&Zné
hladiné vyznamnosti o = 0,05. Pokud tedy hodnota Kv
posuzovaného porostu ,,spadne* do pasu kiivky A, mi-
Zeme konstatovat, Ze porost je s 95% pravdépodobnosti
vitalni, analogicky opa&né v pfipadé C kalibru. Pfiklad
aplikace uvadi obr. 1, ze kterého je zfejmé, Ze u porosti
s oznagenim 4 a 6 je mozné usuzovat na zhorSeny zdra-
votni stav.

Moznou cestou, jak dané metodiky detailngji vyuZit,
je také posouzeni vyvoje koeficientl vitality jednotli-
vych socio-ekologickych tfid na ristové fadé. Tento
pracovni postup dokumentuje obr. 2 a byl pouZit ‘pfi
hodnoceni zdravotniho stavu smrkovych porosti v ob-
lasti VLS Hofovice (Simon et al., 1995).

Pri vyuziti tohoto postupu byl hodnocen odchylny
prubéh hodnot Kv od tzv. pfirozeného prubéhu (Wa-
ring, 1980). Tento pfirozeny pribéh méa v prib&hu
Casu klesajici tendenci a nedochazi u néj k nepravidel-
nostem ani k nartstu hodnot ve vy$s§im véku. V daném
pripadé je moZné si v§imnout vzestupu hodnot Kv mezi
90 a 115 rokem (tj. mezi 4. a 5. vé€kovou tfidou). Toto
zvySeni muiZe svédcit o pusobeni stresujiciho vlivu, kte-
ry s velkou pravdépodobnosti zptisobil zmenseni veli-
kosti zavodnélého pletiva, aniZ se stacil projevit na ve-
likosti pfirustu. Zajimava je také skutecnost, Ze se tento
vliv neprojevil u podiroviiovych stromu. Jak se poda-
filo prokazat, procentudlni podil plochy zavodnélého
pletiva z kruhové plochy ve vySce 1,3 m se v prub&hu
Zivota porostl na této rustové fadé neméni (Kadavy,
Kneifl, 1996). Z tohoto duvodu je ucelné pfisuzovat
pii aplikaci uvedené metodiky hlavni vdhu pribéhu
hodnot Kv u troviiové socio-ekologické t¥idy.

METODA ZALOZENA NA INTERVALECH
SPOLEHLIVOSTI

Princip metodiky vychazi z predpokladu rovnovahy
tloustkového pfiristu a velikosti zavodnélého pletiva.
UvaZujme, Ze soubor stromi o stejném vné&j$im vzhledu
a stejnych taxac¢nich veli¢inach a za predpokladu, Ze
patii do nasi skupiny stromd s okularné zhorSenym
zdravotnim stavem, ma vyrovnany vztah mezi velikosti
tloustkového pfirtstu a velikosti zavodn&lého pletiva.
Umyslné zde pracujeme se stromy s okularng zhorSe-
nym zdravotnim stavem, a sice proto, Ze u nich je jista
zaruka delSiho pusobeni stresu a tim i zmén promitnu-
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tych do velikosti bé&le a pfirtistu. Sestavime-li graf této
zévislosti pro tyto tzv. ,,C-stromy“, dostaneme bodové
pole vétSinou dobfe proloZitelné bud linearni, nebo jed-
noduchou nelinearni regresni kfivkou. Jednoduchym
vypo&tem nyni dostaneme pro kaZzdy bod regresni piim-
ky dva krajni body vystihujici §ifku tzv. intervalu spo-
lehlivosti regresni pfimky (pozn.: z divodu Easové na-
ro¢nosti nebo spiSe pracnosti vypoctu téchto pasi pro
nelinedrni regresi je zde vyhodnéjsi pouZit linearni za-
vislosti Y = A + BX).
Vypodet tohoto intervalu vychazi ze vztahu:

n (x;—X)

— 3
+z(x,.—;)2 &

A svx
P% IS pro uy=yiirm'fﬁ
(Smelko, 1991).

Pfiklad vyuZiti uvedené metodiky dokumentuje
obr. 3. Po vloZeni hodnot posuzovaného porostu do ob-
razku muZeme zjistit, zda jeho hodnota spada do pasu
spolehlivosti kalibru ,,C* ¢i nikoliv. Na tomto zikladé
déle usuzujeme na vitalitu ¢i zhorSeny zdravotni stav
porostu. Tato metodika byla pouZita pfi hodnoceni
zdravotniho stavu smrkovych porosti v oblasti VLS
Lipnik, LS Bruntal, LU Roveii u Nového Ji¢ina (Si-
mon etal., 1995).

ZAVER

Problémem uvedenych metod, o kterém lze polemi-
zovat, je ¢asova naro¢nost konstrukce kalibra¢nich kfi-
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vek na rustové fadé porosti. I kdyZ vypovidaci schop-
nost timto zpiisobem prezentovanych dat je vysoka, jeji
hlavni nevyhodou je nutnost nalezeni stromi s pfedem
pfesné definovanymi parametry. To se muiZe jiZ na za-
&atku préce ukézat jako neprekonatelny problém. Zada-
né stromy se v dané oblasti nemusi vyskytovat viibec
nebo jich miZe byt tak mélo, Ze je pak nutné zvéZit,
jestli se viibec vyplati postupovat timto zpusobem.

Diskutabilni je rovnéZ zpusob konstrukce kalibrac-
nich kfivek s vyuZitim pfedodhadu zdravotniho stavu
na zadkladé defoliace. Pokud kalibraéni kfivky budou
mit polohu podobnou s polohou kfivek v obr. 1, pak je
mozné pouZit defoliaci k okuldrnimu posouzeni zdra-
votniho stavu stromi. To v8ak nemusi byt vZdy pravid-
lem. MuZe se stat, Ze se ,,A“ a ,,C" k¥ivka a jejich pasy
budou prekryvat nebo dokonce bude ,,C—kfivka“ umis-
téna nad ,,A—kfivkou*. V tomto pifipadé doporuéujeme
opustit tuto metodu a hodnoceni zdravotniho stavu pro-
vést pomoci metody intervali spolehlivosti.

Uvedené metodiky jsou navrhem na pfimou aplikaci
teorie koeficienti vitality a pfedstavuji svou posloup-
nosti vyvoj naSich zkuSenosti s touto problematikou.
Cilem prispévku bylo nastinéni moZnych cest vyuZiti
uvedené teorie a poukéazani na jejich vyhody i nedostat-
ky pfi aplikaci v terénu.
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USING THE THEORY OF VITALITY COEFFICIENTS FOR FORECASTING
THE HEALTH CONDITION OF FOREST STANDS

J. Simon, J. Kadavy, M. Kneifl

Mendel University of Agriculture and Forestry, Faculty of Forestry and Wood Technology, Lesnickd 37,

613 00 Brno

The method of vitality coefficients belongs to eco-
physiological methods used in forecasting the health
condition of trees. The method uses the rate of effective
carbon assimilation as a ratio between the amount of
assimilate increment per unit of time and the area of
leaf surface for assessing the relations between crown,
stem and root parameters. For practical use, the relation
is replaced by the term of growth performance or vital-
ity coefficients formulated as a ratio between the
amount of diameter increment per unit of time and the
amount of sapwood. The problem of increment analysis
is an issue studied from many aspects, in determining
the sapwood, however, methodical difficulties occur in
the diagnostics of the sapwood proper as a component
of the stem water-saturated tissues involved in the water
and nutrient transport. The use of electrodiagnostic
methods or methods of mobile computer tomography
appears to be promising.

The use of the method of vitality coefficients is con-
siderably extensive and the following applications were
studied in particular: determination of canopy density

in relation to growth performance; comparisons of
growth of pure and mixed stands with markedly de-
creased vitality (also in relation to pest attack); evalu-
ation of air polluted stands, forecasting their develop-
ment, estimation of felling maturity etc. For the purpose
of stand development forecasting in stands growing un-
der conditions of anthropogenic and abiotic stressors
the following methodical procedures are used on the
basis of the actual condition of stands: 1. the method of
artificial time series and the preparation and develop-
ment of basic calibration curves using the ocular clas-
sification of forest damage. The methods were success-
fully applied to assessing the condition of forest stands
within particular socio-ecological classes (groups);
2. a method based on the determination of the reliabil-
ity intervals of values in a calibration curve designed
on the basis of the condition of balance between diame-
ter increment and the amount of water-saturated tissues.
Both methods were tested for Norway spruce in several
regions and appear to be promising.

Kontakini adresa:

Doc. Ing. Jaroslav Simon, CSc., Mendelova zemé&délska a lesnicka univerzita, Fakulta lesnickd a dfevaiskd, Lesnickd 37,
613 00 Brno, Ceska republika

Diekman, M.: Relationship between flowering phenology of perennial herbs and meteorological data in
deciduous forests of Sweden (Vztah mezi fenologii kveteni trvalych bylin a meteorologickymi ddaji
v opadavych lesich Svédska)

Can. J. Bot., 1996, s. 528-537 — 3 obr., 3 tab., lit. 35

Autor pracuje na katedfe ekologické botaniky univerzity v Uppsale ve Svédsku. Udaje o vztahu mezi fenologickou reakci druhii rostlin
a meteorologickymi prom&nnymi poskytuji moZnost aplikovat minulé nebo soucasné hodnoty t&chto proménnych na stanovi§ts, kde nejsou
k dispozici historickd nebo b&Znid meteorologickd pozorovéni. Rostliny mohou slouZit jako ukazatelé k ziskdni nendkladnych informaci
o klimatologickych tdajich. Fenologické informace se daji pouZit pfi vyzkumu udinkd oteplovéni klimatu. Autor feSil vztah mezi fenologii
kveteni a meteorologickymi méfenimi, zejména teploty vzduchu. Do price bylo zahrnuto 29 bylinnych druhii na étyfech plochich opadavého
lesa. Bylo testovano 16 modelii na pfesnost prognézy kveteni. Jednalo se o kumulativni modely sumérni povahy zaloZené na koncepci tepelné
jednotky akumulace modifikovanych teplot nad limitni zakladni teplotou pfedem uréeného data. Alternativni metodou pro testovéni byla
prumérnd teplota. Viechny modely byly nejprve pouZity na udaje z let 1990 aZ 1992, potom na soubor nezévislych dat v r. 1993. Za zikladni
referenéni model byla vybrina akumulace denni stfedni teploty vzduchu nad 5 °C od 1. ledna. Model byl velmi pfesny pfi prognéze kveteni.
Pouze dva modely byly vhodnéjsi neZ model referencni. Obecn& byly modely vhodnéjsi pro pozd& kvetouci druhy neZ pro ¢asné kvetouci. —
M. Pagac
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CLIMATE CHANGE, FORESTS AND FOREST

MANAGEMENT

W. M. Ciesla

FAOQO Forestry Publication No. 126, FAO, Rome, Italy, 1995, 128 s., ISSN 0258-6150

Tato rozsahem nevelkd publikace je zaméfena na
globalni klimatické zmény a jejich i¢inek na lesy a les-
ni hospodafstvi. Je napsana ve formé otazka — odpovéd,
coZ usnadfiuje orientaci i ¢tendiim, ktefi se této prob-
lematice nevénuji systematicky. Formulované otazky
postihuji vSechny duleZité aspekty zmén klimatu a je-
jich dopadt na lesy, pfi¢emZ kaZzdé odpovédi se dostava
rozsahu jednoho aZ péti odstavci. Publikace se zamé-
fuje zejména na pribé€Zné zvySovani koncentrace CO,
v atmosféfe a pfedpoklddany budouci nérist teploty
vzduchu, protoZe tyto klimatické zmény patfi v soucas-
nosti k nejvice studovanym a ocekéva se, Ze pravé ony
budou podstatné ovliviiovat klima Zemé v nejblizsi bu-
doucnosti.

V tvodni kapitole jsou definovany zakladni pojmy
vztahujici se ke klimatu a je podan prehled zmén kli-
matu, kterym byla Zemé vystavena v geologickém
a historickém obdobi. Zaroven je uveden vycet faktoru,
které fidi proménlivost klimatu v celosvétovém méfit-
ku. Ve druhé a tfeti kapitole, které jsou vénované sou-
Casnym klimatickym zménam, je charakterizovan tzv.
sklenikovy efekt a jednotlivé tzv. sklenikové plyny:
oxid uhli¢ity, metan, oxidy dusiku, oxid sifi¢ity, ozon
a chlorfluorové derivaty uhlovodiku (freony). Tyto ply-
ny jsou popsany z hlediska vzniku, vyskytu a vlivu na
oteplovani atmosféry. Nasledujici kapitola shrnuje
v grafické a tabelarni podobé udaje o globalnim cyklu
uhliku. Jsou definovany zdroje a mista spotieby (sour-
ces, sinks) uhliku. Zaroveii je diskutovdna soucasna
uloha lest a ¢astetné zalesnénych ploch v riznych &és-
tech svéta jako mist spotfeby uhliku.

Sest4 kapitola je vénovana moZnym reakcim lesti na
budouci klimatické zmény pfedpovidané pomoci mate-
matickych modeli zaloZenych na globdlni cirkulaci
ovzdusi (general circulation models, GCMs). V dusled-
ku zvySeni teploty atmosféry by podle autora mohlo
dojit: 1. k posunu hranic rozsifeni dfevin severni polo-
koule do vysSich severnich $ifek a nadmoiskych vysek,

2. k vyhynuti nékterych méné pfizplsobivych druht
dfevin a rostlin, 3. ke zméné Casoprostorového rozmis-
téni pfirozenych lesnich poZari, 4. ke zméné odolnosti
lest vii¢i hmyzu a houbovym patogeniim, a to jak v za-
porném, tak v kladném slova smyslu.

Pro budouci hospodafeni v lesich v podminkach
o¢ekavanych globélnich zmén autor v sedmé kapitole
doporucuje kombinovat dva pfistupy: a) adaptace,
b) zmirnéni G¢inku. Cesta adaptace by zahrnovala napf.
zkréceni doby obmyti, disledny vybér provenienci nej-
vhodnéjsich pro dané misto, spravné nacasované pro-
birky s cilem posilit zdravotni stav porostu a jeho odol-
nost vici poskozeni vétrem a hmyzem, intenzivni
§lechténi vhodnych genotypu dievin apod. Cesta zmir-
néni by obsahovala omezeni zdroji tzv. sklenikovych
plyni, udrZeni sou¢asnych a vznik novych mist jejich
spotifeby. V tomto ohledu (zejména pii zvySujici se
koncentraci CO,) Ize doporucit pokracovani soucasné-
ho trendu zvySovani rozlohy lesa a nové zalesiiovanych
ploch.

V zavérecné Casti knihy se autor zamysli nad dlohou,
kterou budou pfi fefeni téchto problému mit vlady jed-
notlivych zemi, sociilné-ekonomicka poméry v raz-
nych &astech svéta, nadnarodni instituce a mezinarodni
spoluprice na poli lesnického vyzkumu a praxe.

Publikace svym zaméfenim a rozsahem nepiekracuje
ramec odborné prirucky, které vSak nelze uprit nespor-
né kvality, protoZe souborné a velmi prehledné uvadi
souCasny stav védomosti o dusledcich globdlnich zmén
klimatu na lesy. Lze ji vytknout, Ze se alespoil v malém
rozsahu nevénuje moznym dopadim zvySené koncen-
trace CO, na produkci lest, byt vysledky dosud usku-
tecnénych pokust na riznych druzich dievin neumoz-
fiuji ucinit jednoznacny zavér. Celkové lze publikaci
hodnotit jako zdafilou a doporuéit ji zejména specialis-
tim v oborech péstovani lesa, lesnické klimatologie
a ekologie.

Ing. M. Bartdk, CSc., Prirodovédeckd fakulta Masarykovy univerzity, Brno
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ON THE OCCURRENCE, BIONOMICS AND HARMFULNESS
OF CHRYSOMELA VIGINTIPUNCTATA SCOP. IN THE
TERRITORY OF THE CZECH REPUBLIC

VYSKYT, BIONOMIE A SKODLIVOST MANDELINKY DVACETITECNE
(CHRYSOMELA VIGINTIPUNCTATA SCOP.) NA UZEMI CESKE
REPUBLIKY

J. Urban

Mendel University of Agriculture and Forestry, Faculty of Forestry and Wood Technology,
Lesnickd 37, 613 00 Brno

ABSTRACT: Mass outbreaks of Chr la vigintipunctata Scop. were recorded in many localities of the Czech Republic
in 1994 and 1995. Heavy feedings to clear eatings were found in willows Salix fragilis L. and S. x rubens Schr. Other willows
were damaged to a lesser extent and S. triandra L. (similarly like other kinds of forest tree species) was not damaged at all.
It is the chrysomelid beetles that winter. In May, females lay eggs in compact groups of 39.3 pieces on average onto the
abaxial face of leaves. In total, their performance is about 250 eggs (i.e. 6.4 groups on average). Larvae live on the abaxial
face of leaves and have three instars. Grown-up larvae pupate mainly on the abaxial side of leaves or on the bark of drying
up terminal parts of shoots. There were up to 25 pupae found on the leaves, and as many as nearly 50 were found on the
shoot ends of 10 to 15 cm in length. In the open, preimaginal development takes 38 days. In the laboratory, it is 21 days. The
hatched beetles pass through the stage of maturation feeding on the leaves of host tree species (at food shortage they can also
feed on the bark or buds), which lasts approximately three weeks. As early as in the month of July, they withdraw to wintering
places into shed leaves or tree slits. After wintering, the beetles damage on average 3,540 mm? leaves of S. fragilis (at weight
of 38.670 g.m"2 in dry matter). The larvae of the first, second and third instars damage 34, 95 and 548 mm?, respectively,
and damage by the young beetles amounts to 1,180 mm? leaf area (at weight of 40.8127 g.m‘2 in dry matter).

Chrysomelidae, Chrysomela (= Melasoma, Lina) vigintipunctata Scop.; occurrence; host tree species; bionomics; harmfulness

ABSTRAKT: V letech 1994 a 1995 se na mnoha lokalitdch v Ceské republice pfemnoZila mandelinka dvacetite¢na (Chryso-
mela vigintipunctata Scop.). Jeji silné Ziry aZ holoZiry byly zaznamenény na vrbéch Salix fragilis L. a S. x rubens Schr. Ostatni
vrby byly po3kozoviny v mensi mife a S. triandra L. (stejn& jako jiné rody dfevin) viibec ne. U mandelinky pfezimuji brouci.
Samic¢ky v kvétnu kladou vajicka, a to na abaxidlni stranu listi do semknutych skupin primé&mé po 39,3 kusech. Celkem
vykladou kolem 250 vaji¢ek (tj. prim&rné 6,4 skupin). Larvy Ziji na abaxidlni strané listd a maji tii instary. Dorostlé larvy se
kukli predev§im na abaxidlni stran& listi nebo na kufe usychajicich koncovych &asti vyhonkd. Na listech bylo nalezeno az
25 (a na az 15 cm dlouhych koncich vyhonkl aZ 50) kukel. Preimaginélni vyvoj trvad v pfirodé 38 (a v laboratofi 21) dnii.
Vylihli brouci prodélavaji asi tfitydenni dZivny Zir na listech (za nedostatku potravy také na kiife &i pupenech) hostitelskych
dfevin a jiZ b&hem &ervence se uchyluji do zimovi$t mezi opadlym listim nebo ve $térbinach dfevin. Brouci po pfezimovani
poskodi prim&rné 3 540 mm? listi S. fragilis (o hmotnosti 38,670 g.m'2 v sufing). Larvy prvniho instaru poSkodi 34 (druhého
95 a tfetiho 548) mm? a mladi brouci 1 180 m? listd (o hmotnosti 40,8127 g.m"2 v suSiné).

Chr lidae, Chry la (= Melasoma, Lina) vignipunctata Scop.; vyskyt; hostitelské dfeviny; bionomie; $kodlivost

INTRODUCTION country in connection with extremely dry and warm

weather. There is no doubt that it was these climatic

Increase in abundance and harmfulness of numerous  anomalies which played a crucial role — together with
insect pest species has recently been recorded in this  other environmental factors and anthropogenic activi-
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ties — at activation of harmfulness in xerophilous and
thermophilic species. It seems that the dendrophilous
chrysomelid Chrysomela vigintipunctata Scop., the
enormous outbreak of which associated with heavy in-
sect feedings to clear eatings has been reported mainly
in Moravia belongs to exactly these species.

The surprisingly extensive clear eatings caused by
the chrysomelid were found in riparian stands of
shrubby and arborescent willow species along the rivers
of Svitava and Svratka in Brno region in the first half
of June 1994. However, the heavy feedings to clear
eatings were far from being limited to the area of Brno
and its surroundings. The outbreak was seen also in
some riparian willow stands along tributaries of the
central and lower Morava river, near Kromé&fiz, Zlin,
Uherské Hradi$té and Hodonin. In local outbreak cen-
ters (such as along the Svitava river between Bilovice
n. Sv. and Adamov, along the Dfevnice river and its
affluents in the district of Zlin, and along the Kyjovka
river near Kyjov and other water streams in the vicinity
of Velka n. Velickou and Javornik in the district of
Hodonin), accompanying stands and individual tree
species growing at favourable sites entirely outside the
river ecosystems were often infested in addition to the
proper riparian stands though to a lesser extent.

In 1995, harmful occurrence of the chrysomelid was
reported from many places in northern Moravia. Strik-
ing clear eatings were recorded in riparian stands of the
QOdra river (e.g. along the Lubina between Frenstat p.
Radh. down to Mognov) and particularly in those of the
Bedva river (namely along the RoZnov and Vsetin
Bedva branches and numerous tributaries). To a lesser
extent, the pest occurred at lower and warmer altitudes
in the Frydek-Mistek district and elsewhere. The range
of harmful occurrence of the chrysomelid was thus con-
siderably extended towards the north in 1995 while the
extent and intensity of its mass outbreak in central and
SE parts of the territory further increased. The infested
stands could be found both at the lowest altitudes of
" about 180 m (in southern Moravia) and at the altitudes
of about 400 m (the Bystfi¢ka, Vsetin district and the
Lubina, Frenstat district).

The heavy feedings to clear eatings caused by
Chrysomela vigintipunctata Scop. were also found at
various places in Bohemia (for example along the Tepla
river and the water reservoir Biezova, Karlsbad district,
in the Elbe Basin near Mélnik, and in eastern Bohemia
near Lanskroun along the Moravskd Séazava river).

Dramatic development in gradation of the pest in
riparian and accompanying willow stands was recorded
in Slovakia. Extensive clear eatings were found in west-
ern Slovakia in 1994, namely along tributaries of the
central Vah, Nitra, Hron and elsewhere. The gradation
further spread and increased in the next year. According
to Kodrik (1995) the most extensive clear eatings
were found along the river Hron (between Brezno and
Podbrezova), and local chrysomelid feedings were
found in many other places of central and southern
Slovakia in the districts of Zvolen, Levice and Galanta.

12

Apart from Chrysomela vigintipunctata Scop. there
were also other salicicolous chrysomelids that took part
in defoliation of willows. Abundant accompanying spe-
cies found in all Moravian localities were Plagiodera
versicolora Laich. and Crepidodera (= Chalcoides)
aurata aurata Marsh. Local incidence was seen of
Phratora (= Phyllodecta) vitellinae L., P. (= P.) vulga-
tissima L., Galerucella lineola F., Lochmaea capreae
L., Chrysomela (= Melasoma) saliceti Ws., C. (= M.)
cuprea F., Luperus (= Lyperus) lyperus Sulz. (= niger
Goeze), Clytra (= Clythra) laeviuscula Ratz. a.o. The
range of leaf-eating pests included numerous Curcu-
lionidae, among them Polydrusus corruscus Germ. and
Phyllobius oblongus L. in particular.

The spontaneous gradation of the pest in a large
number of localities dispersed across the vast territory
of the former Czechoslovakia is an entirely rare phe-
nomenon. Attractiveness of the pest, its high gradation
and invasion potential and surprisingly extensive feed-
ings to clear eatings stimulated a more detailed study
of its occurrence, bionomics and harmfulness. Prelimi-
nary results of the investigation have already been pre-
sented to the forestry public (Urban, 1995). This pa-
per is a more detailed evaluation of knowledge
obtained in the course of a two-year study of the pest
in some Moravian localities.

PROBLEMS

Chrysomela (= Melasoma, Lina) vigintipunctata
Scop. (family Chrysomelidae) methodically belongs to
the tribe of Chrysomelini, subfamily Chrysomelinae,
which is very rich in species. From other representa-
tives of the Chrysomela L. genus it can be readily dis-
tinguished by its colour. The straw yellow to reddish
elytra with a black suture bear 10 black spots each,
some of which may rarely merge. The scutum is blue-
-black with distinctly set off light yellow to brown lat-
eral edges. The blue-black colour of scutum forms a lat-
eral process in the mid-length, which reaches as far as
to an approximately half width of the marginal edge.
The head, feelers and inferior part of the body are
mainly black. The bases of antennae, thighs and tibiae
(especially the rear ones) as well as the rear edges of
sternites are usually yellowish. Similarly like other rep-
resentatives of the genus, the chrysomelid has the scu-
tum little vaulted and narrower than the dorsal width of
elytra. The elytra have strongly protruding shoulder
protuberances and are irregularly dotted in contrast to
relative genera. Body length is 6.0 to 8.5 mm.

The above characteristic traits make Chrysomela
vigintipunctata Scop. distinguishable from other
chrysomelids at the first sight. With regard to easiness
of its determination the literature data on its occurrence
can be considered objective though far from being com-
plete. As to its biology and harmfulness, our hitherto
knowledge seems incomplete and often very inaccurate.
Partial data are dispersed in various papers directed es-
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pecially towards taxonomy, fauna and protection. There
are not too many very extensive papers devoted to its
occurrence, bionomics and harmfulness. Among the
earlier authors, we can mention Scheidter (1926),
who was the first to find chalcid Schizonotus sieboldi
Ratz. on the chrysomelid pupae, which liquidated gra-
dation of the pest in Germany in 1921. Development of
the chrysomelid and particularly its trophic relations to
host willows growing along tributaries of the Rhine
were studied in detail by Topp, Beracz (1989).
Partial issues of occurrence, development and harmful-
ness, or also those of control, were tackled by more
authors, for example by Pernersdorfer (1941),
Kurier (1948), Stanenite (1986) and Kodrik
(1995).

The paper of the author (Urban, 1995) is the first
contribution in our literature that deals with the out-
break of chrysomelid Chrysomela vigintipunctata Scop.
in the territory of the Czech Republic. This report is to
return to the issue of the doubtlessly important insect
pest. Results of the study are based on extensive field
and laboratory investigations done in 1994 and 1995.
- From the gradological point of view, the pest will be
monitored in 1996 too, when decline of gradations is
expected in the majority of localities.

INVESTIGATED LOCALITIES AND METHODS

The majority of field studies were conducted in ri-
parian and accompanying stands along the Svitava river
in the stretch between Bilovice n. Sv. and Adamov. The
stands in question are situated on both sides of the river
at altitudes from 218 to 250 m. The species-rich tree
composition includes significant representation of vari-
ous willow taxa, especially brittle willow (Salix fragilis
L.), white willow (S. alba L.), S. x rubens Schr., al-
mond-leaved willow (S. triandra L.), osier willow
(S. viminalis L.), purple willow (S. purpurea L.), red
willow (S. x rubra Huds.), and goat willow (S. caprea
L.). The willow trees are rather old and of respectable
size. Shrubby willows combine with the riparian stands
and do very well namely in sparsely stocked stretches
of the stream banks.

Methodological investigation was done of a riparian
stand along the Cerny potok stream at altitudes of 350
390 m above the village of DrZzkov4, Zlin district. The
local stand of young to medium age was composed
mainly of dominant willows (Salix fragilis, S. x rubens,
S. viminalis, S. purpurea and S. x rubra) and alders
[Alnus glutinosa (L.) Gaertn. and A. incana (L.)
Moench].

Development of the chrysomelid in the open was
monitored in periods of approximately 14 days. At the
field studies, attention was paid not only to the occur-
rence and life activities of individual developmental
and growth stages of the pest but also to the damage of
particular willow species and their response to it. For
follow-up laboratory studies, the chrysomelid was
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caught in nature by simple collection and particularly
by sweeping.

The laboratory experiments were to find out the
length of maturation and regeneration feeding of ima-
goes, the course of egg laying, the size of damaged leaf
area (in mm?) in Salix fragilis and the life length of
individuals of both sexes. Embryonal and post-em-
bryonal development was studied in detail including the
size of leaf area damaged by the larvae and the course
of pupation. The course of maturation feeding and de-
parture to wintering places were studied in freshly
hatched beetles reared both together and separately by
sexes. The rearing was conducted in the Drygalski
dishes of 20 cm in diameter and 10 cm in height, into
which leafy ends of Salix fragilis shoots were placed.
Prior to having been inserted into the dishes, lower ends
of the freshly cut shoots were covered with rolls of

" mildly moistured cellulose cotton wool. In order to

more precisel{ assess the food consumption, average
weight of 1 m” leaves in dry matter (DM) was determi-
ned. The shoots were replaced by new ones as neces-
sary [usually after 1 or 2 (max. 7) days]. The size of
damaged leaf area was determined planimetrically. The
breeds included some 200 larvae and 200 imagoes in
several series, each of 11 to 40 individuals.

Trophic affinity of the pest to various willow species
was studied in the laboratory too. Imagoes caught in the
open were placed (by some 300 pieces) onto shoots of
various willow species and their hybrids into rearing
cages of 20 x 20 x 30 cm in size with walls made of
fine netting. In order to keep freshness, lower ends of
the shoots were installed in a closed container with
water. The rearing cages were then covered from out-
side with a plastic foil at 3/4 of their external area.
Alternatively, the chrysomelids were reared on collec-
tions of various willow species in plastic bags of 50 cm
in height and 30 cm in width with water being supplied
to the shoots by means of moistened cellulose cotton
wool with which ends of the shoots had been covered.
At this arrangement of the breeding, ventilation of in-
ternal spaces in the bags had to be done at least twice
a day. The damage of individual willow species was
assessed at all times as a single procedure after the end
of the feeding.

Other breedings of larvae and beetles of Chrysomela
vigintipunctata Scop. were conducted to study potential
of the pest to consume leaves of other tree species com-
monly occurring in this country especially in riparian
stands. Some 30 to 50 individuals of the pest were
placed into the Drygalski dishes to a certain tree species
with a moistened cotton wool tampon. The shoots were
being replaced as necessary and possible damage to
them monitored including the life length of larvae or
beetles. Circadian activity (feeding, egg laying, copula-
tion, etc.) was monitored in separately reared beetle
couples of opposite sexes. With regard to time consum-
ing investigations, permanent observations were done
only one week, which implies limited validity of these
results.
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RESULTS
DISTRIBUTION AND HOST TREE SPECIES

The chrysomelid Chrysomela vigintipunctata Scop.
is a species that occurs in the predominant part of Euro-
pean territory. Calwer (1876) mentioned its occur-
rence in Germany, Switzerland, Italy, France and Eng-
land, and Klapédlek (1903), Schaufuss (1916),
and Escherich (1923) reported about the pest in
Central Europe. According to Meisner (1974), the
chrysomelid can be found anywhere in Europe, being
more abundant in southern Europe (e.g. in former
Yugoslavia). The author claims that more abundant oc-
currence of the pest can be found in central and possibly
even in northern Europe only in dry years. According
to Mohr (1966), the northern boundary of its distri-
bution passes through southern areas of northern
Europe, which has been corroborated by Stanenite
(1986), who reports the chrysomelid from the territory
of Lithuania. A hypothesis that the chrysomelid occur-
rence centre is not to be found in the central but in the
southern Europe was presented by several authors, e.g.
Georgievitch, Lutershek (1966, in Meis-
ner, 1974), Kovachevich (1957), and some oth-
ers. However, the total area of distribution of this spe-
cies is much larger since — according to some literature
data — it also included southern parts of Siberia and
Japan.

It is rather interesting that while Fleischer
(1927-1930) did not mention the Chrysomela vigin-
tipunctata Scop. in his overview of beetles of the for-
mer Czechoslovak Republic, Roubal (1937-1941)
as well as Javorek (1947) take the chrysomelid for
a very abundant pest. According to Strejchek
(1993), the pest can be found both in Bohemia and in
Moravia and Slovakia. A similar discrepancy in evalu-
ating the abundance of the taxon can be seen in German
authors: for example, according to Reitter (1912)
the chrysomelid is abundant in Germany, and according
to Escherich (1923) even very abundant, while ac-
cording to Brassler (1922), and Scheidter
(1926) it can be found only scarcely. There is no doubt
that the differences follow from biological features of
the chrysomelid that facilitate its pronounced response
to favourable living conditions by increased abundance
and rapid spread into the surroundings.

Willows are the most frequently mentioned host tree
species of the pest in the literature. Kuhnt (1913),
Stanenite (1986) and some other authors consider
Salix fragilis L. to be the major host tree species.
Schaufuss (1916) attributed the same significance
to S. fragilis L. and lesser importance to S. purpurea L.
and S. babylonica L., Pernersdorfer (1941) saw
the major importance of S. fragilis L. and S. purpurea
L. A nearly exclusive occurrence on willows (namely
on S. fragilis L., S. purpurea L., and S. babylonica L.)
is also mentioned by Meisner (1974), who added
that clear eatings can be found on other deciduous tree
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species at mass outbreaks of this pest. A finding made
by Roubal (1937-1941) of the chrysomelid on Co-
rylus sp., S. caprea L., and S. babylonica L. in urban
gardens and parks is in harmony with this claim.

According to my own findings, host plants of the
chrysomelid Chrysomela vigintipunctata Scop. are only
willow trees — and certainly not all the species. There
is no doubt that the main species for optimum develop-
ment of the pest is Salix fragilis L. The willow species
has been most often and most heavily damaged in the
open. The second most damaged species has been S. x
rubens Schr., which is a hybrid of S. fragilis L. and
S. alba L. Less damage has been found in S. viminalis
L., S. caprea L. and S. x rubra Huds. (= S. viminalis L.
x S. purpurea L.). S. purpurea L. seems to be a rela-
tively little damaged species. In some localities (e.g. the
Bystticka river, Vsetin district), infestation of the wil-
low was minimal. The low-damaged species include
S. alba L. An absolutely resistant species is S. triandra
L., which is strictly refused even by starving beetles.
For instance, S. fragilis L. and S. x rubens Schr. occur-
ring in a riparian stand along the Svitava river were
clear eaten in 1994 while S. viminalis L. was eaten only
from 90%, S. caprea L. from 50%, S. alba L. from 20%,
and S. triandra L. not at all. Based on the results of
analysing the damage caused to individual willow spe-
cies and their hybrids the chrysomelid under study be-
haves as a typical oligophagous species within the ge-
nus of Salix L.

It was proved by observations done in the open and
in the laboratory breeding that the pest never (i.e. not
even at clear eating) infests other deciduous tree species
such as ash, elm, poplar, alder and birch. Of common
willow species it refuses to consume not only Salix
triandra L., but also S. caspica Pall., S. aurita L., and
S. silesiaca Willd. Apart from S. fragilis L. and S. x
rubens Schr., the pest causes very heavy damage to e.g.
S. nigricans Sm., and damage to S. viminalis L. and
S. caprea L. (Tab. I). The damage rate of some willow
species and their hybrids tested in the laboratory was
rather different in individual breedings (sometimes by
as much as two degrees) and therefore the resulting
degree of damage was derived from average tree dam-
age rate. Different percentage of damage caused to the
same taxon of willow brings also evidence about great
potential of the chrysomelid to accommodate its trophic
requirements to actual food quality.

WINTERING OF BEETLES AND LEAVING THE
WINTERING PLACES

Chrysomela vigintipunctata Scop. winters as an
imago. There is only very few information about its
wintering places. If authors ever mention the wintering
places, then it is usually only to make a general state-
ment that the adult individuals winter in the soil among
fallen leaves (Schaufuss, 1916; Escherich,
1923; Topp, Beracz, 1989, etc.). Roubal (1937-
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1.

Trophic affinity of Chr

vigintiy

tata Scop. some willow species and their hybrids, Laboratory breeding, June and July 1994

Degree of damage

Percentage
of damage

Willow species (hybrids)

No damage

Traces of damage

Slight damage

Medium damage

0

0-1

1-10

10-25

Salix caspica Pall., S. aurita L., S. triandra L., S. repens L., S. silesiaca Willd.,
S. melanostachys Mak., S. x ramosissima Cam.

S. elbursensis Boiss., S. americana hort., S. x hagensis hort., S. planifolia Pursh, S. cinerea
L., 8. discolor And., S. repens L. ssp. rosmarinifolia (= S. rosmarinifolia L.), S. syrticola
Fern.

S. dahurica Turcz., S. x dichroa D611, S. integra Thunb., S. cordata Miihl., S. lutea Nutt.,
S. x hippophaifolia Thuill., S. el Scop. f. issima, S. phylicifolia L.,
S. diculata Vill., S. daphnoides Vill.

Pl

S. miyabeana Seem., S. purpurea L., S. irrorata And., S. x smithiana Willd., S. dasyclados
Wimm., S. x erithroflexuosa Rag., S. x chlorophana And., S. x americana hort. x elaeagnos

Heavy damage 25-50

S. viminalis L.

Very heavy damage 50-100

Schr.

Scop. x purpurea L., S. fruticosa Doll, S. lapponum L. x silesiaca Willd.

§. pellita And., S. x calliantha Kern., §. x vaud
S. caprea L., S. x wimmeriana Gren., S. glaucophyloides Fern., S. foetida Schl. x hastata L.,

S. nigricans Sm.,, S. fragilis L., S. x rubens Schr., S. atrocinerea Brot. x nigricans Sm.,
S. laggeri Wimm., S. mielichhoferi Saut., S. x polymorpha Host, S. americana hort. x incana

is Forb., S. hegetschweileri Heer,

1941) found the wintering beetles mainly under tree
bark, in stumps, and many times also in shed leaves. In
wet and possibly flooded valleys of water streams
where the chrysomelid often exhibits mass outbreaks,
the beetles look for elevated sites in the surroundings
for wintering (Topp, Beracz, 1989), and therefore
it is often difficult to impossible to find the diapausing
beetles at the gradation places. Migration into suitable
wintering places in the surroundings is vitally important
for successful wintering of the beetles. In breedings, the
beetles exhibited pronounced tendencies toward mass
wintering.

A considerable percentage of beetles dies during the
extraordinarily long (9.5 to 10 months) obligatory dia-
pause. Beetles which survived this critical period of
time leave the wintering place in spring, making all
efforts to reach host tree species as soon as possible.
The beginning and course of leaving the wintering
places is very much depending on the weather and par-
ticularly on temperature. This is why the opinions differ
so much. For example, according to Schaufuss
(1916) the beetles appear on trees in early spring, ac-
cording to Roubal (1937-1941) it is as early as in
the end of March, and according to Calwer (1876),
Mohr (1966), and Meisner (1974) it is in April.
Topp, Beracz (1989) claim that this chrysomelid
appears as the first of all leaf beetles, and two weeks
ahead the commonly abundant bivoltine species Pla-
giodera versicolora Laich.

In the conditions of Moravia, the adult individuals
leave their hibernation hiding places in the second half
of April. At Bilovice n. Sv., the first and the last beetles
in 1955 appeared on the host tree species on 25 April
and 31 May, respectively. The similar period of beetle
occurrence after wintering (25 April to 9 June) was
reported by Topp, Beracz (1989). At the time of
beetle invasion onto host tree species, buds of host wil-
low trees are usually burst but young leaves do not
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reach their normal size. With longer day time and in-
creasing temperatures the leaves rapidly catch up with
a simultaneous onset of the period of intensive length-
ening stage of growth.

BEETLE FEEDING AND EGG LAYING

The beetles start to damage half grown-up leaves of
usually 2 to 4 cm in length. They occur on the adaxial
face of leaves which are as a rule eaten from edges
(rarely windowed), very often as far as the main leaf
vein (Figs. 1, 2). The leaf blade is consumed including
leaf veins, possibly also with the apical part of the main
leaf vein. In heavily eaten leaves the dominating part of
the main leaf vein with adjacent blade remnants of va-
rious sizes remains undamaged. After several days of
maturation feeding that takes part in the day time and
partictifarly at night, the beetles start to copulate and lay
eggs in a very short time afterwards. The first eggs
appear as soon as after 8 days of feeding. According to
Topp, Beracz (1989) it was after 10 days, and in
the laboratory after 5 days of feeding, i.e. usually at the
beginning of May.

The mating individuals can be found on shoots most
frequently in the course of warm and sunny days. In the
laboratory, the beetles copulated at 50.0%, 35.7% and
14.3%, in the afternoon, at night and in the morning,
respectively. In the course of‘their lives the same bee-
tles mated up to 30 times with the time of individual
copulations ranging from 15 minutes up to 7 hours
(2 hours and 26 minutes on average) and the total copu-
lation time reaching up to 60 hours. In the course of
24 hours, the beetles copulated up to five times with the
total copulation time being up to 8 hours. At mating,
the females usually continue their feeding. It is only
a small part of eggs that mature in female ovaries at the
same time. After having laid a group of mature eggs,
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2. Leaves of S. fragilis heavily
damaged by last year's beetles of
C. vigintipunctata. Laboratory
breeding, 10 May 1995

1. Chrysomela vigintipunctata
Scop. at feeding on the leaf of
Salix fragilis L. Bilovice n. Sv.,
7 May 1995

the females practise the so called regeneration feeding
which takes 2—4 days, and lay eggs again. The whole
process of feeding, copulation and egg laying is re-
peated several times. In spite of the fact that the beetles
occur on willows for approximately 5 weeks, the proper
egg laying period in individual females is much shorter
(about 3 weeks). In the laboratory, it is also unfertilized
females which lay eggs. However, the eggs are incapa-
ble of further development.

The groups of eggs always occur on the abaxial face
of leaves (Figs. 3, 4). On the leaf blade, they are usually
localized in its apical third. For example, groups of eggs
on the half grown-up leaves of Salix fragilis brought
from Bilovice n. Sv. and of 15 to 58 mm (on average
40.2 mm) in length occurred at the distance of 2 to
35 mm (on average only 7.5 mm) from the leaf tip.
82.3%, 15.7% and 2.0% of the groups of eggs were
located in the apical third, in the central third and in the
basal third of the leaf blade, respectively. Laying: out
the whole group of eggs does not take too long to the
female. On 8 May 1995, a female was observed which
started laying eggs at 1:35 p.m. and was successful to
lay out the total of 48 eggs in the course of 10 minutes
in intervals of 6 to 20 seconds, the average interval
between layings amounting to 12.5 seconds.

The freshly laid eggs are of yellow-white colour,
later being light yellow to yellow and shiny. They are
of oblong, round cylindrical up to spindle-like shape,
1.36-1.50 (on average 1.43) mm long and 0.57-0.64
(on average 0.60) mm wide. In the course of embryonal
development, the eggs, and especially their both ends
lighten with egg size increasing insignificantly. Closely
before hatching the eggs reach average length of
1.48 mm and width of 0.66 mm. In groups, they are
usually situated with their longitudinal axis being par-
allel to the main leaf vein (with their head facing the
leaf tip) and oblique to the leaf blade (rarely horizon-
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3. Eggs of C. vigintipunctata on
the abaxial face of a §. fragilis
leaf. Actual egg length is
1.4 mm. Bilovice n. Sv., 7 May
1995

4. Two groups of eggs of C.
vigintipunctara on a leaf of §.
fragilis, laid out in the laboratory
on 14 May 1995. Two groups of
eggs on one leaf have never been
found in the open

tal). At laying eggs, the female turns her head toward
the leaf tip and lays several eggs into a row closely side
by side at first. When going on with egg laying, other
eggs are then partially (to approximately one third of
egg length) slipped into gaps between neighbouring
eggs, which makes the eggs raised in an inclined posi-
tion. The freshly laid eggs are covered with a sticky
secretion of accessory glands that rapidly congeals in
the air. It is this secretion that assists in adhesion of the
eggs laterally with one of their ends (the last eggs being
stuck lengthwise) to the leaf hypodermis. As they are
laid closely to each other on the leaves, or with gaps
being of minimum size, they are usually stuck to each
other as well.

Fertility of the chrysomelid females is rather high.
However, total egg laying of this relatively slim
chrysomelid reaches in no case the maximum of
1,600 eggs, attributed to the genus of Chrysomela L. by
Meisner (1974). The actual egg laying probably
does not exceed 300 eggs, average being only some
250 pieces, i.e. 6.4 egg groups. Females caught in the
open in spring laid on average 215.4 eggs in the labo-
ratory in 3 weeks (Tab. II) while females hatched in the
laboratory and wintering in the man-made environment
(outdoor and then in the refrigerator) laid only some
150 eggs. Intervals between individual layings were
2 to 5 days (on average not the whole three days). In
the course of a few days (in the laboratory as early as
in 2 days) after the end of egg laying, the chrysomelid
females stop taking food and look for a place to hide
where they gradually die or become victims of natural
enemies. The majority of dead females (84.2%) had no
eggs in the ovaries. The remaining 15.8% females had
5-34 eggs unlaid (on average 23.6). It is interesting that
some individuals of both sexes survived in the labora-
tory conditions until the autumn with females dying as
late as in the course of the second wintering in outdoor
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11. The course of egg laying by females of Chr la vigintipunctata Scop. Laboratory breeding, 1995
No. Total No. Average number of eggs
Date 5
of females eggs laid of egg groups laid by a female in a group
4 May 36 - - - -
6 May 36 900 27 25.0 333
8 May 36 1,260 35 35.0 36.0
10 May 36 1,355 36 37.6 37.6
12 May 34 596 17 17.5 35.1
14 May 28 472 15 16.9 315
16 May 25 380 13 15.2 292
18 May 24 388 14 16.2 21.7
20 May 24 147 4 6.1 36.7
22 May 21 341 12 16.2 284
24 May 21 278 8 13.2 348
26 May 20 165 5 8.2 33.0
28 May 16 97 3 6.1 323
30 May 15 33 1 22 33.0
1 June 14 - - — =
Total 36 6,412 190 215.4 33.6

conditions (Tab. III). If some 5% of beetles that were
kept in unnatural to them laboratory conditions sur-
vived until the second wintering, a possibility of their
similar survival in the open is far from being excluded.
Nevertheless, the individuals from the year before the
last are unlikely to survive until the next spring and
participate in the process of reproduction together with
the last year’s beetles, otherwise the beetles would be
prone to sufficient feeding after the end of reproduc-
tion, which is necessary in order to survive the long
period of dormancy.

The egg count in groups is given by the number of
ovarioles in ovaries, which is not identical in all indi-
viduals. In addition to this there may be various causes
to retarded development of eggs in some ovarioles,
which means that these eggs may be laid as late as with
the next laying. The function of ovaries is also affected
by the unnatural laboratory conditions. This was the
reason for the average number of eggs in a group laid
in the laboratory amounting to only 33.6 pcs, i.e. by
5.7 pcs less than in the open (Tab. II). The man-made
environment may also influence the number of egg
groups and therefore the efficient (ecological) natality
derived from breedings is apparently always lower than
that in the open.

Circadian life rhythm of the chrysomelid including
egg laying is similarly afflicted by the laboratory envi-
ronment. This was the reason why only 26.9% (82.3%
in the open), 46.2% and 26.9% of total egg groups
count were placed in the apical third, in the central third
and in the basal third of the leaf blade under laboratory
conditions. This means that the number of egg groups
(and thus the number of eggs, too) laid onto the apical
part of the leaf was considerably lower (by 55.4%) in
the laboratory than in the open. Of the total number of
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eggs laid, there were only 75.7% (100% in the open)
on the abaxial leaf side, 22.5%.on the adaxial leaf side,
and 1.8% of eggs were laid on the walls of Drygalski
dishes. It suggests that the results of laboratory experi-
ments need not correspond with the actual situation in
nature.

PREIMAGINAL DEVELOPMENT

The basic diagramme illustrating the development of
Chrysomela vigintipunctata Scop. in the open and in
the laboratory is in Fig. 5. Length of the development
can be seen in Tab. IV. The embryonal development
lasts on average 4 days and 21 hours in the laboratory
conditions and some 8 days in the open. Transformation
of embryos into larvae occurs within the same group of
eggs, always more or less simultaneously. This is also
why the eclosion of egg larvae occurs within a rela-
tively short time (30-90 minutes in the laboratory). The
initially light-coloured larvae darken soon (within
2 hours in the laboratory) but do not entirely leave the
egg shells yet. Three and a half hours since they have
bitten their way through the chorion they remain with
the end part of their abdomen in egg shells. After this
time the covers are left entirely (Fig. 6). The emerged
larvae form tight rows in the immediate vicinity of
shells, and start taking in food 10-15 hours after emer-
gence.

Larvae of the first developmental stage live on the
abaxial side of leaves (similarly like larvae of other two
instars) into which they make very tiny oblong holes of
0.14-0.36 x 0.14-0.29 mm in size (0.23 x 0.21 mm on
average).The feeding holes affect hypodermis and leaf
parenchyma, not epidermis. The larvae damage the
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I1I. Mortality of Chrysomela vigintipunctata Scop. beetles incl. leaf area of Salix fragilis L. damaged per beetle. Total leaf area damaged per
beetle was not identified in this breeding due to late beetle sampling from the open nature (9 May). Laboratory breeding, 1995

Date No. of imagoes Total imag Average leaf area damaged (mm?)
males females in two days in one day
4 May 20 36 56 - -
6 May 20 36 56 400 200
8 May 20 36 56 393 196
10 May 20 36 56 366 183
12 May 20 34 54 324 162
14 May 20 28 48 291 145
16 May 19 25 44 298 149
18 May 17 24 41 182 91
20 May 15 24 39 140 70
22 May 12 21 33 150 75
24 May 12 21 33 122 61
26 May 11 20 31 75 37
28 May 10 16 26 54 27
30 May 10 15 25 26 13
1 June 10 14 24 2 . 1
30 June 9 8 17 - -
31 July 7 5 12 - -
31 August 4 5 9 - -
30 September 1 4 5 - -
31 October - 3 3 - -
Total 20 36 56 2,823 -

IV. The length of development of individual developmental and growth stages of Chrysomela vigintipunctata Scop. at Bilovice nad Svitavou
in 1995 and in laboratory conditions

Length of development (days + hours)

Developmental stage
in the open _ in the laboratory

4 +21
/ 3410
2+19
3+20
2+2
Pupa 3+18
Total 38 20 + 18

Egg

Ist instar
2nd instar
3rd instar
Pre-pupa

N A N v N o

this year’s beetles on willows

Beesent

L —— larvay . .
Teeent =and pupas tn pupation 5. Basic diagramme of

bt 3rd Instar development of Chry-
somela vigintipunctata
Scop. on Salix fragilis
It 18t instar L. at Bilovice n. S.

Lt

..‘-_—_q 2nd instar

— e (solid line), and in the *
. laboratory (dotted line)
last year's beetles on willows in 1995. The date of

egg laying (7 May
- T T T T 1995) is marked with a
4. 5. . 6. T months Cross
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6. A group of eggs of C. vigin-
tipunctata with several egg lar-
vae on the leaf of S. fragilis.
Length of larvae is about 2.0 mm.
Laboratory breeding, 10 May

7. The second instar larvae of C.
vigintipunctata at feeding on a
S. fragilis leaf. Length of larvae
is about 5 mm. Bilovice n. S., 12
June 1994

1995

leaves always together biting out one hole next to the
other at their ,,frontal feeding®, which means that the
damage acquires the whole-area appearance. The
grown-up larvae stick to the leaf with the end part of
their abdomen and moult after several hours of prepa-
ration period. After moulting, the larvae rest in exuviae
for some 4 hours and darken.

Younger larvae of the second instar (similarly like
larvae of the first instar) damage the leaves by mainly
wscratch feeding® (Figs. 7, 8). Older larvae then par-
tially perforate the younger leaves (Fig. 9). The younger
leaves, the larger is the rate of windowing. The mature
larvae of the second instar stick to the leaf with the end
part of their abdomen and moult in the laboratory
within some 3 to 4 hours. After moulting, the larvae rest
in exuviae for 2.5-4 hours, in which they are anchored
with their abdomen. The exuviae are usually left after
3 to 4 hours after moulting.

Larvae of the third instar have already well devel-
oped mandibles and this is the reason for them to per-
forate the leaves as a rule from their abaxial (exception-
ally adaxial) side. At the lack of food they also feed on
fine bark of shoot ends. Rather often they spread across

number

120 -

8. The leaf of S. fragilis dam-
aged by larvae of C. vigintipunc-
tata of the first and second in-
stars. Laboratory breeding, 12
May 1995

9. The leaf of S. fragilis dam-
aged by windowing of the third
instar larvae of C. vigintipunc-
tara. Laboratory breeding, 12
May 1995

the leaves and then sometimes feed individually. The
occurrence of the third instar larvae on the adaxial face
of leaves in the laboratory environment is not unusual.
In some breedings of my own the leaves were damaged
on this side by more than a third of growing-up larvae.
It is necessary to bear in mind in this connection that
the larvae of all three instars of Chrysomela vigin-
tipunctata Scop. are sciophytous. The characteristic fea-
ture allows their existence only on the sheltered, i.e.
abaxial face of leaves. The damage on adaxial leaf face,
very frequently observed in breedings, relates to the
absence of direct solar irradiation of host plants. ’

It follows from Fig. 1 and Tab. IV that the develop-
ment of Chrysomela vigintipunctata Scop. from egg
laying up to the end of larvae feeding lasts approxi-
mately 1 month while in the laboratory environment it
takes only 13 days and 10 hours. The larvae body length
increased shortly after eclosion from 1.7 to 3.5 mm,
from 3.5 to 6.0 mm, and from 4.0 to 11.0 mm in the
larvae of the first, second and third instars, respectively.
The individual instars of larvae can be recognized by
width of their head shell (Fig. 10) rather than by body
length.

10. Head case width in Chrysomela
vigintipunctata Scop. larvae of the
first to third instars (1 division =
0.0357 mm). Average head case
width is 17.26 divisions (0.616 mm),
25.06 divisions (0.895 mm), and
35.70 divisions (1.274 mm) in the
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¥ Ist, 2nd, and 3rd instar larvae, re-
spectively
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I1. The mature larvae of C.
vigintipunctata closely prior to
pupation. Actual length of larvae
is 9 mm. Laboratory breeding,
17 May 1995

12. The pupae of C. vigintipunc-
tata on the abaxial face of a §.
fragilis leaf. Length of pupae is
about 7 mm. Laboratory breed-
ing, 23 May 1995

Maturing larvae of the third instar (Fig. 11) appear
in the open at the end of May and in the first two June
decades (at higher altitudes up to 10 days later). After
their feeding is over, the larvae attach themselves with
the end part of their abdomen to the bottom (abaxial)
face of leaves or to the bark of severely damaged
shoots. With special liking they settle on the bottom
face of dried up branch tips of 1-3 mm in diameter and
10-15 cm in length in such a way that they hang with
their heads pointing down and abdomen parts of their
bodies are facing the shoot tips. On vertical shoots, the
larvae settle on all their sides. Lesser part of grown-up
larvae often spread into the closest surroundings from
clear eaten trees to appear later at various places which
can often be several meters distant from the host trees.
For example, at Bilovice n. Sv. the larvae often settled
on neighbouring tree species not affected by feeding
such as alders and elms, on wooden garden fences, iron
bridge railings, etc.

Within some 4 days (in the laboratory as early as
within already 2 days and 2 hours) after feeding the
larvae pupate. Pupae remain anchored in the larvae exu-
via by means of two obvious lateral protuberances on
the last well developed abdominal segment. At the
chrysomelid gradation, there are 1 to 25 pupae on the
abaxial side of leaves in various distances from each
other (Fig. 12). Shoot tips often exhibit such a great
density of pupae that there are sometimes as many as
10 pupae falling to 10 mm of shoot length. As many as
up to 50 pupae were found on the declined shoot ends
of S. fragilis, 10 cm in length, along the Cerny potok
stream, Zlin district. In contrast, Scheidter (1926)
used to find mostly individual pupae on leaves (up to
3) and groups of up to 30 pupae on shoot tips. Being
disturbed (e.g. after having been touched by natural
enemies), the pupae begin to lively move forward and
back on the stem formed by the third instar exuvia.
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13. Exuvia of the third instar lar-
vae and pupae of C. vigintipunc-
tata with two beetles (of which
one has not been properly col-
oured) on the top of S. fragilis.
Bilovice n. S., 14 June 1994

14. This year's beetles of C.
vigintipunctata hide beneath the
leaves of S. fragilis after having
finished their maturation feed-
ing. Laboratory breeding, 3 July
1995

After the impulse is over, the oscillating movement of
larvae soon stops. After about a week (in the laboratory
as early as after not even the whole 4 days) (Tab. IV)
imagoes emerge from the pupae with their sex ratio
being 1 : 1 (sexual index = 0.5).

MATURATION FEEDING OF YOUNG BEETLES

Freshly hatched beetles of Chrysomela vigintipunc-
tata Scop. get their final colour within a short time (in
the laboratory it is as early as within 2 hours) and rest
on pupa exuviae for 1 or 2 days (in the laboratory for
20 hours) (Fig. 13). It is only now that they start taking
in food. In warmer areas of southern Moravia the first
young beetles appear at favourable weather as early as
at the beginning of June and the last ones as late as at
the end of June, possibly also at the beginning of July.

Similarly like the last year’s beetles, the young bee-
tles also feed on leaves from their lateral sides (rarely
from the tip). At feeding, they prefer young subterminal
leaves. However, they can consume older leaves, too,
and at the lack of food they can be satisfied even with
the youngest bark and buds on shoot terminals. Since
the pupation of larvae and hatching of young beetles
take place usually at the place of feeding, the beetles
often continue to damage the so far intact tissues of
leaves on which the larvae or the last year's beetles
were formerly developing.

The beetles are good fliers and can make use of their
flying capabilities at looking for food resources both in
close and farther surroundings. It is a relatively short
time that they dwell on maturation feeding. Usually"
after not even whole two weeks (in the laboratory after
7 to 8 days) they finish the feeding and with no prior
copulation seek suitable hiding places (Fig. 14). Here
they winter — with no interruption as a rule — aestivation
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and hibernation stages of the diapause after which they
appear on their host tree species for the second time in
spring.

It follows that the chrysomelid Chrysomela vigin-
tipunctata Scop. has an obligatory univoltine develop-
ment in Central Europe with the literature data on the
occurrence of two generations in one year (e.g. Meis-
ner, 1974) apparently not corresponding to reality.

FOOD CONSUMPTION AND HARMFULNESS

After wintering, the beetles of Chrysomela vigin-
tipunctata Scop. very intensively feed on young, freshly
burst leaves. The leaves are eaten irregularly from lat-
eral edges with no regard to lateral leaf veins. Lateral
or apical parts are sporadically bitten too, which makes
them fall to the ground in the form of tiny residues
(symptoms of ,,waste feeding®). After clear eating the
leaf stalks are left with merely central leaf veins and
serrated remnants of leaf blades. The heavily damaged
leaves die and fall after some time.

The average size of reduced leaf area damaged by
one beetle after wintering amounts to 3,540 mm? (at the
weight of 38.670 g.m‘2 in dry matter). However, the
total loss of leaf assimilation area is larger by at least
25% as a result of consequent decline of heavily dam-
aged leaves. A certain inhibition of assimilation activity
occurs also due to local cutting of secondary veins at
the utterly random feeding. Assimilation may be insig-
nificantly affected also by imago frass that gets partially
stuck to the leaves from which it is then gradually re-
moved by atmospheric factors. The beetle frass is of
different length (up to 5.55 mm) and 0.43-0.54 in
width, black and bent in different ways. It can be usu-
ally readily distinguished from the frass of growing-up
larvae of the third instar, which is of oblong shape and
has dimensions of 1.07 x 0.44 to 1.85 x 0.5 mm (on
average 1.41 x 0.47 mm).

The larvae feed on leaves from their abaxial face
with no damage being caused to leaf veins. For a cer-
tain transition time period, the intact veins (with the
exception of vein anastomoses) form a sort of rein-
forcement to the otherwise whole-area damage with
minimum undamaged interspaces. At the point of dam-
age and in its immediate vicinity the leaf blade gradu-
ally darkens and declines. Severely damaged leaves are
twisted with their general appearance reminding that of
leaves damaged by late frosts. The size of leaf area
damaged by the larvae is relatively small. Larvae of the
first, second and third instars damage on average only
34, 95 and 548 mm? leaf area, respectively (Fig. 15).
This means that all three developmental stages damage
on average 677 mm? leaf area of 38.670 g.m'2 average
weight (in dry matter), i.e. 5.22 times less than the
beetles after wintering.

The young beetles damage the leaves mainly in the
second half of June and in the first half of July, i.e. in
the period of culminating assimilation activity of trees.
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Beetles of both sexes (1 : 1), feeding on S. fragilis of
weight 40.8127 g.m'2 (in DM), damaged on average
1,180 mm? reduced leaf area, i.e. 3 times less than the
beetles after wintering (Fig. 15). In the course of the
first two days, the average leaf area per day damaged
by one beetle increased to its maximum (142 mm?) and
then rapidly decreased to a third of the feeding period
(22 June) in order to gradually fall to zero later (to the
date of 4 July) (Fig. 16).

Males of Chrysomela vigintipunctata Scop. are gen-
erally smaller than females. The length of their bodies
(without feelers) amounts to 6.1 to 7.3 mm (6.7 mm on
average). The length of female bodies is ranging from
7.0 to 8.4 mm (7.7 mm on average). With regard to
larger body size and production of eggs rich in energy,
the average food consumption of females is higher than
in males. In imago breedings on S. fragilis of
38.670 g.m'2 weight in dry matter the males damaged
by 313 mm? (i.e. 24.4%) leaf area less than the females
(Fig. 17).

Feeding on these relatively very young leaves oc-
curred as an unrepeated procedure, which unambigu-
ously confirms its high nutritive value. However, sur-
prising is a relatively large damaged leaf area
(1,280 mm? and 1,594 mm? in males and females,
resp.) when compared with the chrysomelids in breed-
ings on older and thus less nutritive S. fragilis (Fig. 16)
on which the beetles (Topp, Beracz, 1989) have
a reduced capacity of transforming the fed substances
into body material, and thus higher consumption.
According to the authors, the compensation effect can
be seen only until the end of July. The imagoes which
start with consumption of leaves of this willow later
gradually die.

High food consumption of beetles after their winter-
ing is to a certain extent compensated by their relatively
low numbers as a result of frequently very high mortal-
ity during the diapause. In paradox, the damage caused
at the end of spring by concentrated feeding of larvae,
and particularly the consequent damage caused by
young beetles at the beginning of summer is usually
more striking. Grimly looking clear eatings are with-
stood better by young willows rather than by the older
ones. However, as early as in the second half of July
the willows become overgrown with leaves again to
look as if normally leaved in August. The great increase
of biomass in the period of culminating assimilation
activity then wipes off the increment loss caused by
former defoliation. As a rule, the pest infestation can
be seen on willows along water streams, i.e. on wil-
lows well saturated with water and nutrients, and this
is the reason why drying out of whole trees does not
occur in the majority of cases. Especially in older
willows, drying out of thin branches in the lower,
central and inner part of the crown can often be seen
after clear eatings (in addition to the decline of end
parts of branches).

Much more harmful than in typical riparian stands
can be clear eatings on willow trees growing in unsuit-
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15. The average reduced leaf area of Salix fragilis L. in
mm? damaged by one larva of the Ist, 2nd and 3rd in-
stars and one beetle of Chrysomela vigintipunctata Scop.
prior and post wintering. Average weight of leaves of-
fered to the larvae (incl. the last year’s beetles) and to
annual beetles was 38.670 g.m‘2 and 40.8127 g.m'2 in

16. The average daily reduced leaf
area of Salix fragilis L. damaged by
one annual beetle of Chrysomela
vigintipunctata Scop. The beetles
hatched in the laboratory on 16 June
1994, and damaged on average
1,180 mm? leaf area

17. The average daily reduced leaf
area of Salix fragilis L. damaged by
annual females (solid line) and
males (dashed line) of Chrysomela
vigintipunctata Scop. hatched in the
laboratory on 24 and 25 May 1995.
Total average leaf area damaged by
one female and one male was
1,594 mm® and 1,280 mm’, respec-
tively
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able sites or on pollard willows, possibly also in osier
plantations. Vigorous annual shoots are usually very
severely damaged by the pest with total damage caused
not only to the entire foliage apparatus, but also to buds
and fine bark. On 14 June 1994, there were altogether
50 thousand current year imagoes found on 50 shoots
of 70 cm average length in S. x rubens of about 20 years
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of age at Bilovice n. Sv. Since all host willows species
in the riparian stand had been clear eaten, the young
beetles were concentrated on several pollard willows
where they intensively fed on remaining leaves and
buds, eating bark down to the wood (Figs. 18 to 20).
The infested shoots died within a month and sprouted
from their lower parts. New shoots reached length of
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18. Annual shoots of S. x rubens
densely occupied by this year’'s
beetles of C. vigintipunctata.
Bilovice n. S., 14 June 1994

19. A detailed part of a §. x
rubens shoot with this year’s
beetles of C. vigintipunctata.
Bilovice n. S., 14 June 1994

up to 60 cm at the end of July, their leaves not bearing
any signs of damage. Although there was much effort,
no beetles were found in expected hiding places (leaf
litter, bark slits, old willow tree stumps, etc.).

In stands used to produce osier assortment the de-
cline of shoot ends, possibly also that of whole shoots
can be seen with subsequent undesired branching. This
is how the osier quality can be deteriorated with the
harvest being reduced as well. At applying a rotation of
more years such as at growing large diameter osiers for
sticks and the like, the shoots exhibit poor maturation
during the shortened growing season and are then dam-
aged by frosts. In spite of the fact that the chrysomelid
Chrysomela vigintipunctata Scop. does not rank among
typical pests in willow plantations, a possibility of its
mass outbreak in these stands is far from being ex-
cluded.

There are no data available in literature on
Chrysomela vigintipunctata Scop. control. It was only
Kurier (1948) in Austria, who tested effects of Swiss
DDT-based preparations Gesarol and Neocid also on
this chrysomelid species in the laboratory conditions. It
is logical that any protective measures coming into con-
sideration can only be realized in stands growing out-
side river ecosystems. Any application of biocides in
riparian and accompanying stands is excluded with re-
gard to the vicinity of water streams due to hygienic
reasons. The issue of controlling the chrysomelid
Chrysomela vigintipunctata Scop., which often occurs
also on willow trees inside the towns and villages has
been a subject to public discussions in the districts of
Brno, Kyjov, Hodonin, Vsetin, and elsewhere. How-
ever, the pest has never been actually taken any action
against. The originally intended control of the
chrysomelid on tree and shrubby willows that are part
of urban greenery and a part of high dispersed land-
scape greenery would however be mostly too expensive
and as a rule also too difficult to perform.
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20. The terminal part of S. x
rubens annual shoot damaged by
annual beetles of C. vigintipunc-
tata. Bilovice n. S., 14 June 1994

DISCUSSION

There is no doubt that the spontaneous increase in
population density of numerous insect species to be
seen in the last few years relates to the long-term, ex-
ceptionally warm and dry weather. Unusually extensive
mass outbreaks connected with surprisingly heavy feed-
ings to clear eatings have been recorded in this country
with a so far not too abundant Chrysomela vigintipunc-
tata Scop. The centre of occurrence of this chrysomelid
is southern Europe where the mass outbreaks occur
most frequently. Activation of its harmfulness in the
vast territory of the former Czechoslovakia has been
contributed to by climatic and meteorological factors
both directly and indirectly (particularly throughout re-
duced protective potential of host tree species). Of the
whole wide range of willow trees, the most damaged
species were S. fragilis and S. x rubens.

Topp, Beracz (1989) found out that the mortal-
ity of both larvae and beetles in the course of feeding
and diapause can be affected by host tree species. The
greatest survival of the pest was reported on S. fragilis,
which is doubtlessly its main host species. Lesser sur-
vival can be seen on S. viminalis, which is (according
to Topp, Beracz, 1989) a tree species fitted to
maintain population density of the chrysomelid. At hav-
ing fed leaves of S. alba and S. caprea, following gen-
erations exhibit decline of the chrysomelid populations.
It is for certain that there is a whole range of factors
deciding on the choice of host plant and course of its
damage. Of these factors, chemical composition of
leaves (in our case particularly the content of phenol-
glycosides and proanthocyanides) is of dominant sig-
nificance. Topp, Beracz (1989) claim that feeding
value of leaves differs not only by the willow species,
but also in the course of the growing season. (For ex-
ample, digestibility of leaves gradually falls in S.
fragilis and increases in S. viminalis.)
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The hitherto knowledge indicates that rapid repro-
duction of Chrysomela vigintipunctata Scop. can occur
only on S. fragilis and S. x rubens. The increase of
population density during the progradation stage of
mass outbreak is largely contributed to by favourable
conditions in the course of extraordinarily long dia-
pause. Successful overwintering of the great part of
beetles is being facilitated mainly by dry winters with
short autumn-winter and winter-spring periods of tran-
sition. In contrast, excessively moist, long-lasting and
mild winters support development of entomopathogenic
fungi which can severely cut down population numbers of
wintering beetles. It can also be a temporary sudden rise
of temperature in the spring that is a cause to beetles
leaving their wintering places too early and consequently
may increase their mortality. The starved and enfeebled
beetles cannot find any food at this time, and after return-
ing back they readily succumb to diseases and hunger.

Predators and parasitoids such as bugs and tachina
flies have only a very little contribution to reducing the
population density of Chrysomela vigintipunctata Scop.
In contrast, rather an important (and sometimes crucial)
mortality agent for pupae is the exoparasitoid chalcid
Schizotonus sieboldi Ratz. (family Torymidae), which
for example infested 5% and 25% of pupae at Bilovice
n. Sv. and Drzkova, Zlin district, respectively in 1995.
Larvae of this chalcid develop in the count of 1 to 9 pieces
on the abdomen face of pupae (by Scheidter, 1926,
it is as many as up to 13 pieces). The abdomen part of
died pupae is as a rule entirely (up to skin) sucked out
by the larvae. Scheidter (1926) reported that the
chalcid killed (with some assistance of tachina flies)
a vast chrysomelid gradation which occurred in Ger-
many in 1921. In 1994 and 1995, the chalcid showed
severe mass outbreaks in the majority of localities in
our country, too and we are justified to expect its pro-
nounced participation in the decline of local
Chrysomela vigintipunctata Scop. gradations.

SUMMARY OF MAIN FINDINGS

An unusual mass outbreak of Chrysomela (= Mela-
soma, Lina) vigintipunctata Scop. was found in the ter-
ritory of the Czech Republic in 1994 and 1995. Heavy
feedings to clear eatings afflicted tree and shrubby wil-
lows in riparian and accompanying stands, possibly also
willows scattered in the landscape entire outside river
ecosystems at altitudes from 175 to 420 m. The greatest
gradations were recorded in numerous localities of
southern, central, and northern Moravia and in western,
central, and eastern Bohemia. Especially severe out-
breaks were also reported from many places in south-
ern, western and central Slovakia. The study on occur-
rence, bionomics and harmfulness of the chrysomelid
in riparian and accompanying stands of the river Svi-
tava, Brno district (at an altitude of about 230 m) and
Cerny potok stream, Zlin district (at an altitude of about
370 m) resulted in the following main findings:
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1. The main host plant is Salix fragilis I.. The willow
is most damaged by the chrysomelid with development
of the pest on it having an optimum course. A particu-
larly favoured and intensively damaged species is S. x
rubens Schr., S. viminalis L., S. caprea L., and S. x
rubra Huds. are being damaged to a somewhat lesser
extent. S. alba L. and S. purpurea L. are usually in-
fested at low rates. An entirely resistant species is S.
triandra L. Trophic affinity of the chrysomelid towards
more than 50 willow species and their hybrids tested in
the laboratory is illustrated in Tab. I. The field and
laboratory studies indicate that with the exception of
several willow species the chrysomelid does not dam-
age any other tree species, behaving as a typical oligo-
phagous species within the genus of Salix L.

2. The pest is of obligatorily univoltine development
in natural conditions of the Czech Republic. It is beetles
that overwinter in leaf litter or at other hidden and dry
places. From flooded and too wet places along water
streams they migrate into wintering places in the sur-
roundings. The beetles appear on host tree species in
the last April decade and in May. After their dispersal
flight from the wintering places, the starved beetles
often infest trophically less suitable, considerably
flushed willows. The beetles are light-demanding and
warm-requiring, and this is the reason for them to live
mainly on the adaxial face of leaves. They feed on the
leaves from their edges, and after several days of matu-
ration feeding copulate for the first time.

3. After about 8 days (in the laboratory as early as
after 5 days) of feeding, the females lay eggs into com-
pact groups of 39.3 pieces on average each (in the labo-
ratory 33.6). At all times, the eggs are localized on the
abaxial side of half-grown up leaves of 2 to 4 cm in
length, in average distance of 7.5 mm from their tips.
82.3% eggs is laid in the apical third of leaves. The eggs
are placed on the leaves in an oblique way (partly also
horizontally) with their longitudinal axis parallel to the
main leaf vein and with the slightly elevated head fac-
ing the leaf tip. They are stuck not only to the leaves
but also to each other.

4. Maturation and regeneration feeding of beetles
takes place in the day time and especially at night, last-
ing approximately 3 weeks. In the course of this period,
the females lay out some 6.4 groups of eggs (at inter-
vals of 2 to 4 days) with total egg count being around
250. The number of eggs laid out in the laboratory by
females caught in the open in spring amounted to
215 pieces while the number of eggs laid out by fe-
males reared from eggs in the laboratory (and wintering
in outdoor conditions and partly in the refrigerator) was
only some 150 pieces. In the course of reproduction
process the beetles repeatedly mate. In the laboratory
conditions, the identical individuals mated up to thirty
times with the mean copulation time amounting to "
2 hours and 26 minutes and the total copulation being
as many as 60 hours. After the eggs have been laid (at
the end of May and beginning of June), the beetles stop
taking in food in a couple of days (in the laboratory as
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early as in two days), and withdraw to various hiding
places where they gradually die. A small percentage of
beetles (some 5% in the laboratory) die as late as during
the second wintering.

5. The basic development diagramme of the chryso-
melid is in Fig. 5. Embryonal development in the open
lasts some 8 days, in the laboratory it was 4 days and
21 hours. Preimaginal development has to pass three
growth stages of larvae, viz. pre-pupae, pupae and ima-
goes, within 38 days (20 days and 18 hours in the labo-
ratory — Tab. IV). Egg larvae exercise frontal feeding
on leaves up to epidermis that remains intact. Larvae of
the second instar cause partial damage to leaves by the
so called scratch feeding (i.e. similarly as the first instar
larvae) and windowing. Larvae of the third instar cause
the main damage to leaves by their windowing. In con-
trast to the beetles, the larvae are shade-loving and
dwell on the abaxial side of leaves during the whole
period of their development.

6. Grown-up larvae of the third instar stick with their
abdomen part to the abaxial face of leaves or to the bark
of shoot end parts and pupate in the third instar exuvia.
The pupae are attached to the stem exuvia by means of
two lateral protuberances on the last, well-developed
abdomen segment with their head part pointing down-
wards. There was a maximum of 25 pupae found on cne
leaf, and up to 50 pupae on severely damaged and dead
shoot ends of 10 to 15 c¢m in length. The stage of pre-
pupa lasts approximately 4 days in the open (2 days and
2 hours in the laboratory), and the stage of pupa is
7 days long (3 days and 18 hours in the laboratory).

7. In warmer districts of Moravia, the first beetles
hatch usually as early as in the first week in June with
their occurrence on tree species ending at the beginning
of July. At medium altitudes, the chrysomelid develop-
ment and hence the occurrence of young beetles on
shoots are delayed | to 2 weeks. The beetles feed on
leaves from the side and eat young bark and buds on
shoot end parts at the lack of food. After some 3 weeks
of maturation feeding, they withdraw to wintering
places in which they have to pass through an especially
long (9.5 to 10 months) aestivation and hibernation
stage of diapause.

8. The greatest enemy of the chrysomelid can be
considered the wet and mild winter (possibly also
spring) during which the enfeebled imagoes are infested
by entémopathogcnic fungi and damaged by an
exoparasiid chalcid Schizonotus sieboldi Ratz., which
attacks pupae. In 1995, the chalcid killed 5% and 25%
of chrysomelid pupae at Bilovice n. Sv. and at Drzkova,
Zlin district, respectively.

9. The highest food consumption was observed in
beetles after wintering, when they damage on average
3,540 mm? leaf area of Salix fragilis (weight
38.670 g.m'2 in DM). Larvae of the first, second and
third instars will damage on average 34, 95 and
548 mm? leaf arca (of identical weight, respectively).
Young beetles cause damage on average to 1,180 mm?
leaf area (weight 40.8127 g.m_2 in DM - Fig. 15).
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10. Spontaneous increase in the abundance of this
insect pest which is entirely uncommon in this country
has been generally put into context with the long-term,
extremely dry and warm weather.
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VYSKYT, BIONOMIE A SKODLIVOST MANDELINKY DVACETITECNE
(CHRYSOMELA VIGINTIPUNCTATA SCOP.) NA UZEMI CESKE REPUBLIKY

J. Urban

Mendelova zemédélska a lesnickd univerzita, Fakulta lesnickd a drevarskd, Lesnickd 37, 613 00 Brno

V letech 1994 a 1995 doglo na tzemi Ceské repub-
liky k nebyvalému pfemnoZeni mandelinky dvacetitec-
né [Chrysomela (= Melasoma, Lina) vigintipunctata
Scop.]. Silnymi Ziry aZ holoZiry byly postiZeny stromo-
vité a kefovité vrby v bfehovych a doprovodnych po-
rostech, pfipadné i vrby rozptylené v krajiné zcela mi-
‘mo Fi¢ni ekosystémy v nadmoiskych vyskich od
175 do 420 m. Nejvétsi gradace byly zaznamenany na
Cetnych lokalitich na jiZni, stfedni a severni Moravé
a v zdpadnich, stfednich a vychodnich Cechdch. Mimo-
fadné silna pfemnoZeni byla konstatovéna také na mno-
ha mistech na jiZnim, zdpadnim a stfednim Slovensku.
Studiem vyskytu, bionomie a Skodlivosti mandelinky
v biechovych a doprovodnych porostech feky Svitavy
na Brn&nsku (v nadmoiské vysce kolem 230 m) a Cer-
ného potoka na Zlinsku (v nadmofské vySce kolem
370 m) byly ziskany tyto hlavni poznatky :

1. Hlavni hostitelskou rostlinou je Salix fragilis L.
Tuto vrbu mandelinka nejvice poskozuje a vyvoj §kid-
ce na ni probih4 optimalné. Mimotadné oblibenym a in-
tenzivné po$kozovanym druhem je S. x rubens Schr.
Ponékud méné je poskozovana S. viminalis L., S. cap-
rea L. a S. x rubra Huds. V malé mife je napaddna
S. alba L. a S. purpurea L. Zcela odolnym druhem je
S. triandra L. Trofickou afinitu mandelinky k vice neZ
50 druhtim v laboratofi testovanych vrb a jejich kfiZen-
cli ukazuje tab. I. Terénni a laboratorni $etfeni ukazuji,
Ze mandelinka kromé né&kterych druht vrb neposkozuje
Zadné jiné dieviny a v rdmci rodu Salix L. se chova jako
typicky oligofag.

2.V pfirodnich podminkich CR m4 ¥kiidce obvykle
univoltinni vyvoj. Pfezimuji brouci v listové hrabance
nebo jinych skrytych suchych mistech. Ze zaplavova-
nych a pfili§ vlhkych mist kolem vodote¢i migruji do
zimovi§t v okoli. Brouci se na hostitelskych dfevinich
objevuji v posledni dekadé dubna a v kvétnu. Po svém
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disperznim letu ze zimovist vyhladovéli brouci Casto
napadaji troficky méné vhodné, silné vyrasené vrby.
Brouci jsou svétlomilni a teplomilni, proto se zdrZuji
hlavné na adaxidlni strané list. Listy oZiraji od okraju
a po nékolika dnech Zivného Ziru poprvé kopuluji.

3. Asi po osmidennim (v laboratofi jiZz po pé&tiden-
nim) Ziru samicky kladou vajicka do semknutych sku-
pin primérné po 39,3 (v laboratofi po 33,6) kusech.
Vajicka jsou lokalizovana vZdy na spodni stranu polo-
odrostlych (2—4 cm dlouhych) listi v primérné vzdale-
se nachazi 82,3 % vajicek. Na listy jsou vajicka umis-
tovana Sikmo (zCasti naleZato), podélnou osou rovno-
bézné s hlavni Zilkou listu a mirné nadzdvihnutym hla-
vovym koncem ke Spi¢ce listd. Jsou pfilepena nejen
k listam, ale i k sob& navzajem.

4. U%ivny a regenera¢ni Zir brouki probiha pies den
a zejména v noci a trva asi tfi tydny. Béhem ného sa-
micky vykladou kolem 6,4 skupin vajicek (v interva-
lech 24 dny) o celkovém poétu kolem 250 kust. Pocet
vaji¢ek vykladenych v laboratofi sami¢kami ziskanymi
na jare z pfirody ¢inil 215 kust a pocet vajicek vykla-
denych sami¢kami vychovanymi z vaji¢ek v laboratofi
(a zimujicimi ve venkovnich podminkach a zéasti
v lednicce) jen kolem 150 kusi. V prubéhu rozmnoZo-
vani se brouci opakované pafi. V laboratornich podmin-
kéch se stejni jedinci péfili aZ tficetkrat, pficemZ pru-
mérnd doba kopulace Cinila 2 hodiny a 26 minut
a celkové doba kopulace aZ 60 hodin. Po skonceni kla-
deni (koncem kvétna a zaatkem &ervna) brouci béhem
nékolika dnl (v laboratofi jiZ za dva dny) prestavaji
pfijimat potravu a uchyluji se do ruznych tkrytu, kde
postupné hynou. Mala ¢4st (v laboratofi asi 5 %) brou-
ki hyne aZ béhem druhého zimovani.

5. Zakladni schéma vyvoje mandelinky je na obr. 5.
Embryonélni vyvoj trvd v pfirodé kolem osmi dni
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a v laboratofi ¢tyfi dny a 21 hodin. Preimagindlni vy-
voj probihé pies tfi larvové vzristové stupné, predkuk-
ly, kukly az k imagim béhem 38 dni (v laboratornich
podminkédch béhem 20 dnt a 18 hodin — tab. IV). Va-
jecné larvy listy frontalné oZiraji aZ na epidermis, kterd
zastava neporudena. Larvy druhého instaru listy z&asti
poskozuji tzv. §krabavym Zirem (tj. stejné jako larvy
prvniho instaru), zCasti listy déruji. Larvy tietiho insta-
ru listy pfevazné déruji. Na rozdil od brouki jsou larvy
stinomilné a b&hem celého vyvoje se zdrzuji na abaxi-
alni strané lista.

6. Dorostlé larvy tietiho instaru se koncovou &asti
zadeCku pfilepi k abaxidlni strané listi nebo ke kufe
koncovych &asti vyhonkl a v exuvii tfetiho instaru se
kukli. Kukly jsou ke stopkaté exuvii pfipevnény pomoci
dvou postrannich hrboli na poslednim dobie vyvinutém
&lanku zadeZku a hlavovou &asti jsou orientovéany dolu.
Na jednom listu bylo nalezeno maximalné 25 kukel, na
silné poskozenych a uhynulych 10-15 cm dlouhych
koncich vyhonku az 50 kukel. Stadium pfedkukly trva
v pfirodé asi ¢tyfi dny (v laboratofi dva dny a dvé ho-
diny) a stadium kukly sedm dnu (v laboratofi tfi dny
a 18 hodin).

7.V teplejsich oblastech Moravy se prvni brouci lih-
nou obvykle jiZ v prvnim tydnu Cervna a jejich vyskyt

na dfevinach konCi zaCatkem Cervence. Ve stfednich
polohach je vyvoj mandelinky a tim i vyskyt mladych
broukid na vyhoncich o jeden aZ dva tydny opoZdén.
Brouci okusuji listy z boéni strany, pfi nedostatku po-
travy oZiraji mladou kuiru a pupeny koncovych ¢asti vy-
honka. Asi po tiech tydnech uZivného Ziru se uchyluji
do zimovis(, v nichZ prod&lavaji mimofddné& dlouhou
(9,5 aZz 10mési¢ni) aestivadni a hibernaéni fazi diapauzy.

8. Nejvétsim nepfritelem mandelinky jsou vlhké
a mirné zimy (pfipadné jara), béhem nichZ jsou vysile-
nd imaga napaddna entomopatogennimi houbami a ni-
&ena exoparazitoidni chalcidkou druhu Schizonotus si-
eboldi Ratz., ktera napada kukly. Tato chalcidka
zahubila v roce 1995 v Bilovicich n. Sv. na Brnénsku
5 % a v Drzkové na Zlinsku 25 % kukel mandelinky.

9. Nejvys¥i spotiebu potravy maji brouci po pfezi-
movani, ktefi poskodi primérné 3 540 mm? listd Salix
fragilis (0o hmotnosti 38,670 g.m‘2 v sudiné). Larvy
prvniho instaru poskodi primérné 34 (druhého 95 a tie-
tiho 548) mm? listd (o téZe hmotnosti). Mladi brouci
poskodi primé&rné& 1 180 mm? listé (o hmotnosti
40,8127 g.m™2 v sufing — obr. 15).

10. Spontanni narist poCetnosti tohoto u nés zcela
neobvyklého ¥kiidce se obecn& diava do souvislosti
s dlouhodobym extrémné suchym a teplym pocasim.

Contact Address:

Doc. RNDr. Ing. Jaroslav Urban, CSc., Mendelova zemédé&lskd a lesnickd univerzita, Fakulta lesnickd a dievaisk4, Les-

nickd 37, 613 00 Brno, Ceska republika

King, D. A.: Allometry and life history of tropical trees (Allometrie a Zivotni cyklus tropickych stromi)
Journal of Tropical Ecology, 1996, s. 25-44 — 6 obr., 7 tab., lit. 36

Podstatny vliv na strukturu a funkci lesa md vztah mezi velikosti a tvarem stromi — allometrie stromi. MnoZstvi svétla zachyceného

stromem je v korelaci s velikosti, tvarem a postavenim koruny. Tloustka kmene ovliviiuje pravdépodobnost mechanického poskozeni. Byla
stanovena klasifikace velikosti koruny a tloustky kmene spolu s vyskou stromu pro 14 stromu (b&Znych dfevin) tropického vlhkého niZinného
lesa v tropech Kostariky. Allometrické rozdily mezi dfevinami maji vztah k velikosti v mytném véku, k obnové a k Zivotnosti stromu. Mytné&
zralé stromy spodni etdZe maji v&tSi koruny neZ obdobné vzrostlé odrostky (6 aZ 15 m) stromi v zdpoji. Dlouho Zijici stromy v zdpoji maji
se stoupajici vy§kou $ir§i koruny neZ druhy s kratsi dobou Zivota. Jedna se o préci z ekosystémové dynamiky vypracované na Australské
univerzité, kterd fesi vztahy mezi korunou, morfologii, zakmen&nim a strukturou lesa. - M. Paga ¢

Smidt, S.: Assessment of air pollution stress on forest ecosystems by the example of the Northern Tyrolean
Limestone Alps (Hodnoceni stresu znefiténim ovzdu¥i na lesni ekosystémy na p¥ikladu Severnich
tyrolskych vapencovych Alp)

J. Plant Physiol., 1996, s. 287-296 — 3 obr., 4 tab., lit. 67

Tento pifklad ukazuje, Ze lesni ekosystémy jsou pod vlivem komplexnich stresorti pfedevsim v horskych oblastech. Vedle stresu klima-
tickych a pfirodnich vliva, jako jsou napf. laviny, zvef, pasouci se dobytek aj., pisobi i dalsi stresy antropogenni povahy. Polutanty ovzdusi
jsou nejen plynné, ale jednd se také o vlhké depozice. Stresy znecisténim ovzdusi u lesnich ekosystémi pusobi jednak mistni zdroje, jednak
dalkovy pienos ze zdroji vzddlenych. Price se zabyva stresem znediSténi ovzdudi na zdklad® vysledki rakouské sité bioindikétord, monito-
ringu ovzdusi, modelovych vypoctl a udaji inventarizace. Obraz stresu vy bsolutni nadmofské vysce nebo na relativni

& zdvisi na at
vySce nad dnem udoli. Je uveden souhrn rakouskych vyzkumi monitorovéni stresu polutanti ve velkém méfitku v souvislosti s jejich
vyznamem pro $kody na lesich. Metody vyzkumu zahrnuji méfeni polutanti ovzdusi, akumulativni bioindikaci, bioindikaci reaktivni (hod-
noceni Groviiovych probirek, letecké snimkovini), vyzkum biochemicky, fyziologicky, cytogeneticky, patologii lesa aj. Na mezidisciplindrni
bdzi je vyzkum $kod na lesich redlny jen v pom&mé malych oblastech. - M. Pagac
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STANDORTLICH-NATURRAUMLICHE GRUNDLAGEN
OKOLOGIEGERECHTER FORSTWIRTSCHAFT

(Stanovistni zaklady ekologického lesniho hospodarstvi v prirodnich oblastech)

D. Kopp, W. Schwanecke

Deutscher Landwirtschaftsverlag, Berlin, 1994, 248 s.

Byvaly $éf stanovi$tni sluZby byvalé NDR D. Kopp vydal
se svym spolupracovnikem knihu shrnujici vysledky stano-
vi$tniho prizkumu a mapovini v péti vychodonémeckych ze-
mich, kde bylo stanovi§tné zpracovano 98 % lesni pudy
(2,69 mil. ha).

Kniha je roz¢lenéna do Sesti kapitol: 1. Ukoly stanovi3tni-
ho priizkumu, 2. Zjiténi stanovistnich poméri, 3. Ekologicka
a technologickd charakteristika stanovist, 4. VyuZiti v pésto-
véani lest, 5. Periodickd kontrola drodnosti a aktualizace sta-
novistnich map, 6. Vyvoj metodiky a vyuZiti mimo hranice
Némecka.

Podobné jako u nés pracuji také némecti typologové s ris-
tovymi oblastmi, které €leni do t¥i skupin: Severonémeckou
niZinu (1-16), pahorkatiny (21-39) a stfedohory (40-48).
Vyméra oblasti je rozdilnd, prvofadé je geografické hledisko.

Ve stanovistni analyze se rozli§uji dvé skupiny vlastnosti:
zédkladni vlastnosti prakticky neovlivnitelné (puda, reliéf, kli-
ma), oznatené jako Stammeigenschaften, a vlastnosti do¢asné
(Zustandseigenschaften), coZ jsou vlastnosti humusu a zmény
vyvolané imisemi. Toto rozli§eni je disledn& zachovano pfi
vyhotoveni stanovistnich map v Severonémecké niZing.

Zna¢na pozornost se vénuje zménam vyvolanym lidskou ¢in-
nosti. Pfi typizaci jsou s némeckou dikladnosti vylideny dil&i
jednotky a systém jejich oznadeni je velmi propracovany.

V ekologické charakteristice se klade diiraz na reliéf teré-
nu s dal§im &lenénim stanovi$t podle trodnosti a vlhkosti.
Propracované je zachyceni degrada¢nich stadii a jedné obo-
hacené, agrada¢ni formy. Stanovi$tni skupiny jsou vyc&isleny
podle rozlohy v setinich procenta. V niZiné tak bylo zachy-
ceno 120 jednotek, v pahorkatiné a horich kolem 450. Pre-
hledové tabulky stanovidtnich jednotek jsou dopln&ny zéklad-
nimi vegetaénimi lesnimi spoleenstvy. Byla vypodtena
produktivita jednotlivych stanovit v sudiné dfevni hmoty
a biomasy na 1 ha. Podobné& se uvadgji i zdsoby humusu na
1 ha. Pojednéva se o dusledcich pastvy, téZeni hrabanky, od-
vodnéni a ohné& na lesni piidy. V samostatné stati se hodnoti
stanovi§té z hlediska dopravy a zpracovéni pidy.

Neceld &tvrtina knihy je v&novédna vyuZiti stanovi$tnich
poznatkil v p&stovéni lesti. Podle autori tato aplikace zahrnu-
je: volbu dfevin pii obnové a zaklddédni lest, zvySeni piadni
trodnosti a volbu technologickych postupl pfi dopravé
a zpracovéni pidy. Pfi stanoveni provoznich cilu (volby die-
vin) se uplatiiuji tato kritéria: pomé&r vynosu a nakladu uva-
Zované dfeviny, trvalost lesa a ekologické dusledky porostni
skladby na funkce lesa. P¥i stanoveni provoznich cild byly
odvozeny ,,cilové typy" a sestaveny podle pfevlddajici dfevi-

ny. Pro smrk bylo navrZeno devét skladeb, pro borovici osm,
pro modfin &tyfi a pro jehliénaté exoty devét skladeb. Mensi
pocet se navrhuje u listna¢a — sedm pro dub, &tyfi pro buk
a 13 typt pro ostatni listnd¢e. Navrhované skladby se mohou
uplatnit v riznych stanovi$tnich skupinach. Rozlisuji se tyto
mozZnosti: vhodnost na 50-100 %, 25-75 %, 5-50 %, do
25 % a do 5 % plochy.

Zajimavé jsou zkuenosti s aktualizaci stanoviStnich map
a periodickou kontrolou drodnosti. Zavére&nd kapitola je vé-
novana historii a postupu typologického mapovéni v Sesti vy-
vojovych etapdch. Jsou pfipojeny informace o aplikaci popsa-
né metodiky v zahrani¢i (Polsko, Madarsko, Vietnam).

Knihu dopliiuje pfehled literatury s vice nez 250 tituly
a véceny rejstiik. Kromé toho jsou pfipojeny tii barevné pfi-
lohy s ukdzkami stanovi$tnich map.

Porovname-li typologické price u nds a v byvalé NDR, je
nutné zduraznit tyto rozdily: kniha je v podstaté metodickou
piiruckou, vlastni popisy lesnich oblasti jsou nebo budou vydéany
zvlast. (U nés jsou to Plivovy Pfirodni lesni oblasti CSR.)

V byvalé NDR se kladl diraz na stanovi§tni stranku, coZ
bylo podminéno pfevahou kulturnich lest. U nds se vyjadfily
ekologické poméry pfirozenym lesnim spoleCenstvem a pud-
ni vlastnosti i reliéf jsou znaky dopliiujici. Aplikace ziska-
nych poznatkli pro péstovini lest je vE&tSi u nds. Némedti
kolegové se omezili na volbu porostni skladby a technologii
obnovy porostli pfevaZzné na holoseich. Bez poviimnuti se
nechdva obdobi od profezdvek aZ po obnovu porosti. Na§
systém provoznich systému je propracovanéj§i. Problematic-
ké jsou dva druhy typologickych map; mély by byt spojeny
v jedinou mapu.

Podnétné jsou némecké zkuSenosti s aktualizaci typolo-
gickych map a padni drodnosti. Zde vSak bude nutné zvazit
ckonomicky disledek degradace na produkci lest v porovnd-
ni s ndklady aktualizace typologickych map. Zmény trodnos-
ti lesnich pud tzce souviseji s monitoringem lesu. Ten vefej-
nost piijimé a zda se, Ze v jeho rdmci se dd Zadouci prizkum
realizovat.

Zavérem je nutné konstatovat, Ze Cesky zpiisob piedéni
vysledki typologického prizkumu a mapovéni lesi nezaos-
tdva za vychodonémeckym zplisobem. Némeckym kolegiim
je moZné jen zdvidét formu kniZni publikace — u nds se vy-
sledky vydaly jako zvldStni tisk Ministerstva zem&dé&lstvi,
ktery neni Siroce dostupny.

S knihou by se méli sezndmit viichni pracovnici hospo-
dafské apravy lesi a lesni hospodifi usilujici o ekologizaci
lesniho hospodafstvi.

Ing. Z. Prudic, CSc.
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LESNICKA TYPOLOGIE CESKE REPUBLIKY

FORESTRY TYPOLOGY IN THE CZECH REPUBLIC

J. Viewegh

Ceskd zemédélskd univerzita, Fakulta lesnickd, 165 21 Praha-Suchdol

ABSTRACT: Forestry typology, established by Pliva and Prisa (Pliva, 1971-1976), has been used in the Czech Republic
forestry since 1970. This typology is based on the ecological factors of the environment. The edaphic conditions play the main
role among these factors. Climatic conditions are co-dominated by their vertical distribution mainly. These two factors are the
basic construction of so-called ,,ecological grid*.

forestry typology; Czech Republic; forest vegetation belt; ecological series
ABSTRAKT: Lesnicka typologie, kterou zaloZili Pliva a Pra%a (P1iva, 1971-1976), se pouZiva v lesnictvi Ceské republiky

od r. 1970. Tato typologie vychazi z ekologickych Einiteli Zivotniho prostfedi. Mezi t€mito initeli maji hlavni ilohu edafické
podminky. Klimatickym podminkdm spoludominuje hlavné jejich vertikdlni rozloZeni. Tito dva &initelé tvofi zdklad konstrukce

tzv. ,ekologické miizky".

lesnick4 typologie; Ceska republika; lesni vegeta&ni pasmo; ekologické fada

Taxonomickd nomenklatura je podle Neuhédus-
lové, Kolbeka (1982). Pedologickd nomenklatura
je podle Mackl, Vokouna (1993).

UVOD

Soucasna lesnicka typologie nasi republiky patifi do
skupiny téch klasifikaci, které vyuZivaji pfedevsim eko-
logické charakteristiky prostfedi. Lesnickd vefejnost ji
zn4 hlavné z oznaovani soubori lesnich typu (resp.
lesnich typt) v lesnich hospodafskych planech (LHP)
a z typologickych map. Ostatni botanickd vefejnost
o lesnické typologii pfili§ informované neni. Tento stav
muzZe mit dvé pfiiny. Bud pfili§ pfecefiuje jimi pouZi-
vanou floristickou klasifikaci (Braun-Blanquet,
1964), nebo situaci zavinili sami lesnici jiZ tim, Ze prin-
cipy a jednotky lesnické typologie nepublikovali dosta-
te¢né (Pliva, Pru%a, 1969; Pliva, 1971; Ran-
dufka et al., 1986). Pokud pfece jen doslo
k rozséhlej¥imu publikovéni zakladnich jednotek této
typologie, jednalo se vétSinou o interné profesni publi-
kace (Pliva, 1971-1976, Pliva etal, 1991). Ran-
duka (1982) v &asti vénované Ceské republice ne-
jasné pomichal lesnickou typologii, pouZivanou u nés
dor. 1970 Mezera et al,, 1956), s typologii, jeZ ji
nahradila a pouZiva se do soudasnosti (Pliva, 1971-
1976). Tato mala védomost ziejmé pravdépodobné vy-
Gstilau Moravce et al. (1994) k naprosto nesprav-
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nym faktim o soucasné lesnické typologii. Jako platna
lesnickd typologie je zde prezentovin MMS systém
(Mezera et al, 1956) a naprosto se ignoruje fakt
o ukondeni jeji platnosti v r. 1970. Okrajové je zde
zminka o typologii prof. Zlatnika (Zlatnik, 1956),
ale opét se ignoruje, Ze jejim dalSim vyvojem (Zlat-
nik, 1976) byly poloZeny ziklady pro Uzemni systém
ekologické stability (USES) (napf. Michal, 1992).
Prispévek si klade za cil tento stav alespoii ¢dstedné
odstranit a hlavn& nelesnickou odbornou vefejnost se-
znamit se soucasnou lesnickou typologii pouZivanou ja-
ko zéklad, na némZ stavi pfedeviim hospodafské iprava
lesa.

HISTORIE

V predvaleéné Ceskoslovenské republice se typolo-
gie lesti — jako disciplina zamé&fen4 na lesnickou praxi —
vyvinula zpocéatku jako souéast sociologie lesa a ekolo-
gie lesnich dfevin. Pro oba tyto obory se pfi studiu
stanovistnich Cinitell a jejich vztahu k lesnim dfevinam
pouZivd pudni a klimaticky vyzkum. ProtoZe ideélni
skloubeni sociologie a ekologie je znatné obtiZné, je
typologie lesti od po&atku bud spojovéna s ramcem fy-
tocenologie, rozifené o ekologické charakteristiky, ne-
bo je budovéna pfi rekonstrukci spoleenstev na zakla-
dech pedologie, doplnénych poznatky rostlinné
sociologie jako tzv. stanoviitni typologie. Toto dvoji
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pojeti ovlivnilo i pozdéjsi lesnické typologické Skoly
byvalé CSR (resp. CSSR).

O lesni (nikoliv lesnické) typologii se zmifiuje jiz
Kong§el (1931), ale pfisuzuje ji vyznam pouze u lest
s pfirozenou dfevinnou skladbou.

Se za&itky stanoviStniho prizkumu u nas je spojena
snaha o vymezeni piirodnich lesnich oblasti. Piivodni
navch Sigmonda (1932), upraveny pozdéji na tzv.
,»vzristové oblasti®, byl uréitym ramcem typologickych
Setfeni.

Prvni price na podrobném stanovi$tnim prizkumu
(Plzefiska a Trebortiska panev) vychazeji ze zavedenych,
pouZivanych a zdvaznych metodik geobotaniky a pedo-
logie (Klika, 1935).

O typologii lest jako o discipliné se u nis di uvaZo-
vat aZ v dobg, kdy zacina systematické mapovani typo-
logickych jednotek. Pocdtky mapovani spadaji do doby
némecké okupace a jsou proto znaéné ovlivnény stano-
vitni typologii prof. G. Krausse (Krauss, 1936;
Hartmann, 1936), podle jehoZ metodiky délalo ta-
xacni oddéleni v Brandyse nad Labem od r. 1941 sta-
novistni prizkum na Kfivoklatsku a v oblasti KardaSo-
vy Retice a Jemnice. Zde mapované stanovistni formy
jsou charakterizovany i pfislu§nym lesnim spoleden-
stvem.

Samostatnou povile¢nou akci pred zaCatkem syste-
matického mapovani byl povSechny stanovistni pru-
zkum. BohuZel jeho vysledky — jako souhrnné zpravy
bez mapovych zdkresi — byly malo vyuZitelné. Ve stej-
né dobé probihal na Slovensku, pod vedenim profesora
(Zlatnika a PeliSka) brnénské Lesnické fakulty, Vse-
obecny stanovistni priizkum, jehoZ vysledkem byly pfe-
hledové mapy skupin lesnich typt a ptdnich typu.

Ani pozdéjsi metodiky pfili§ nepfispély k jednotné-
mu postupu, definovani a oznafeni mapované jednotky.
Vysledkem byly ne zcela jasné a zfetelné definované
kompromisni jednotky — stanovistni a lesni typ. Za této
situace zaCalo v letech 1952-1953 systematické mapo-
vani lesnich hospodaiskych celki (LHC) podle harmo-
nogramu obnov LHP. V této dob& zpracovava prof.
Zlatnik né&které LHC podle vlastni metodiky.

Systematické typologické mapovani pfi mapovani
v hospodéfské tpravé lest (HUL) zvysilo aktivitu vé-
deckych pracovniki. Byla svoldna konference o lesnic-
ké typologii, na které se porovnavaly metodiky a hod-
notily vysledky jednotlivych sméri. Nedoslo vsak ke
sjednoceni, ale k jasn&j§imu vyhranéni dvou pojeti,
oznaCovanych jako prazskd (Mezera et al., 1956) —
MMS a brnénski $kola (Zlatnik, 1956). Systematika
MMS poutZila fytocenologické jednotky rizné sociologic-
ké $ife, které fadi do ramce ekologické klasifikace. Nejas-
né definice mapovacich jednotek MMS systému (stano-
vidtni a lesni typ) v8ak zkreslily vysledky mapovéni.

Oba sméry (Zlatnik i MMS) se zicastnily na usmér-
tiovéni lesnického typologického mapovéni ve 2. cyklu
obnov LHP (1956-1970). Pro oblast hercynskou se sil-
né pozménénymi poméry se pouZila stanoviStni syste-
matika MMS a pro karpatskou oblast se znaéné pfiro-
zené zachovalymi lesy systematika Zlatnikova.
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Dvé systematiky, které byly ve vysSich jednotkéch
téZko porovnatelné, zpusobovaly znacné tézkosti pfi
porovnavéni a sumarizovani vysledk. V ramci HUL
vSak musela typologie plnit svou tlohu zakladu, na kte-
ry se pak stavély potfeby a tkoly pfedeviim v pésténi
lesti. Kromé toho vznikem federativniho usporadani by-
valé CSSR v r. 1968 se tizemn& rozdélila i sprava lesi.
Z hlediska lesnické typologie byla situace na Slovensku
bez problémi, protoZe taméjsi lesy byly celé typologic-
ky zpracovany metodikou prof. Zlatnika. Hor¥i situace
nastala u lesti na izemi tehdej$i Ceské socialistické re-
publiky. Zde byla pfevaZna vét§ina Gzemi zpracovédna
(i kdyZ ne pfili§ dokonalou) metodikou MMS, ale &ast
moravského karpatika byla zpracovéna metodikou Zlat-
nika. Proto doslo v praci typologi ke shodnéjsimu cha-
pani mapovaci jednotky a k vypracovéni nové, jednotné
lesnické typologie. Tato potieba jesté vystoupila do po-
pfedi nastupem 3. cyklu obnov LHP v r. 1970.

Typologicky systém UHUL vznikl prohloubenim
a sjednocenim metodického postupu a mapovacich jed-
notek a byl vytvofen z vlastnich podkladi. Vznikl tedy
z potfeb lesnické praxe a za pouZiti materialt ziskanych
pfedchézejicim typologickym mapovanim lesi. Jeho
autory jsou dlouholeti pracovnici podniku Lesprojekt
(Ustav pro hospodéfskou tpravu lesit - UHUL) v Bran-
dyse nad Labem K. Pliva a E. Pri$a. Pro obnovu LHP
(3. cyklus) byla vydana podrobna metodika rozliSeni
jednotlivych typt (Pliva, 1971-1976).

Ponékud jinak se vyvijela situace v lesich patficich
Vojenskym lesim a statkim (VLS). I kdyZ tyto lesy
zaujimaly v byvalé CSSR jen asi 6 % lesni pudy, za-
chycovaly téméf celou vegeta¢ni a klimatickou rozma-
nitost stitu. Vojenské prostory spolu s odlouéenymi
lesnimi Castmi byly rozptyleny od niZin do horskych
poloh, od Kru¥nohofi aZ po bukové a listnaté lesy vy-
chodokarpatského razu. Metodiku pro VLS vypracoval
Vorel (1960), Zlatnikiv Zik. ProtoZe se vSak stala
zastaralou a nevyhovovala potfebdm a nutnostem po-
rovnani s ,,civilnimi* lesnickymi typologiemi obou &as-
ti republiky, vypracoval Malek (1983) novy typolo-
gicky systém vojenskych lest. Po rozpadu CSFR piesla
typologie VLS na Typologicky systém UHUL.

TYPOLOGICKY SYSTEM UHUL

Typologicky systém UHUL (takovy je oficidlni né-
zev lesnického typologického systému CR) je ve své
posledni verzi z r. 1983 zndzornén ekologickou siti
(tab. I).

Vzhledem ke znaéné zménénému stavu a skladbé le-
st Ceské republiky (CR) a tim i k druhotnym zmé&nam
fytocenéz, popf. pudnich poméri (degradacni stadia)
vychdzi tento klasifikaéni systém, stejné jako metodic-
ky postup, pfedevsim z trvalych vlastnosti prostiedi. Pfi
rekonstrukci proménlivych znaki se — kromé humusové
formy a fytocenézy — zamé&fuje i na uréeni potenciélni
produkce (bonity, kvality a postaveni dfevin).
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TYPOLOGICKE JEDNOTKY

Zékladni jednotkou diferenciace ristovych podmi-
nek je lesni typ. Jeho definice se shoduje s definici
Zlatnikovou (Zlatnik, 1956): ,Lesni typ je soubor
lesnich fytocendz pivodnich i zménénych a jejich vy-
vojovych stadii, v¢etné prostiedi, tedy geobiocenéz vy-
vojové k sobé patficich. Je jednotkou s dzkym ekolo-
gickym rozpétim pro rast dfevin, jejich produkci
a obnovu a v disledku toho i pro druhové a prostorové
sloZeni porosti s podobnou péstebni technikou.

Lesni typ je tedy ¢ast lesa, zahrnujici ve, co se na-
chéazi na plose jedné puvodni geobiocen6zy, s jednot-
nymi ekologickymi ¢i ristovymi podminkami a s uri-
tym rozpétim potencidlni produkce dfevin puvodnich
i neptivodnich. Patii sem se svym prostfedim fytocené-
zy pfirodni (dnes jiZ vétSinou hypotetické), pfirozené,
hospodafenim zménéné, i fytocenézy vékovych stadii
(vCetné pasecného).

V praxi UHUL je lesni typ charakterizovén ptidnimi
vlastnostmi, vyznac¢nou druhovou kombinaci pfislu§né
fytocendzy, vyskytem v terénu a potencidlni bonitou
drevin. Charakteristiku dopliiuji poznatky o proménli-
vosti ve vyvoji fytocenézy a degradanich stadiich,
poznatky o rastovych zakonitostech, vyjadfené rusto-
vymi kfivkami dfevin podle lesnich typu, a i nékteré
praktické zavéry vyplyvajici z provozniho cile a _jeho
realizace.

Pro oznaleni lesnich typl se pouZivaji symboly od-
vozené z tzv. jednotného typologického systému
(napf. 4F1), z néhoZ vychazi i pojmenovani lesniho ty-
pu (svahovéd bucina kapradinovd), které se u oblastni
varianty rozSifuje o jeji vyznatny nebo diferencidlni
znak stanovi$té (roklinovd). Vyssi typologickou jednot-
kou je soubor lesnich typii, ktery spojuje lesni typy
podle ekologické pfibuznosti, vyjadiené hospodarsky
vyznamnymi vlastnostmi stanovi§té (svahova bucina —
4F). Ani soubory lesnich typu, ani lesni typy nemaji
latinské nézvy.

V ekologické siti (tab. I) jsou soubory lesnich typu
vymezeny pudnimi kategoriemi (horizontilng) a les-
nimi vegetaénimi stupni (vertikdlng). Kategorie ,,pfi-
buzné si* stanovi§tém (extrémni polohy, ovlivnéni vo-
dou), popi. vegetaci (lesnim spoleenstvem) tvofi
ekologické ¥ady (napf. Zivnd, kam patii kategorie F —
svahova).

EKOLOGICKE RADY

V horizontalnim &lenéni ekologické sité Typologic-
kého systému UHUL (tab. I) se diferencuji riistové pod-
minky pfedevsim podle trvalych padnich vlastnosti.

Zakladem této diferenciace jsou edafické kategorie,
které jsou sestaveny do SirSich ramcu - ekologickych
fad.

Kategorie neovlivnéné vodou tvofi fady, jejichZ eko-
logicka povaha je vyjadiena charakterem jejich fytoce-
néz (lesnich spolegenstev). Rada kysel4, Zivna a obo-

LESNICTVI-FORESTRY, 43, 1997 (1): 29-38

hacena humusem (javorova) jsou vyhranéné fytoceno-
logicky a tvofi v tomto sméru zédklad celého systému.
U extrémni fady jsou fytocenézy jednotlivych kategorii
piekryty vyraznéj§im znakem extrémniho stanovisté.
Na stanovistich ovlivnénych vodou je pro vytvoreni fad
prvorady stupeii ovlivnéni vodou a jeji vlastnosti. Jsou
zde rozlifeny fady: obohacena vodou (jasanova),
oglejeni, podmacena (glejova) a raSelinna. I na téch-
to stanoviStich je hospodafsky vyznamnou vlastnosti
bohatost pidy.

Znaky, podle nichZ jsou kategorie sdruZeny do fad,
udévaji i postaveni kategorii v fadé. Kategorie mohou
byt zdkladni, vedlejsi nebo piechodné (lepsi by bylo
oznaceni prechodové — pozn. autora) k jiné radg.

Rady se oznaduji symbolem jejich zdkladni kategorie
v zavorce [napi. fada Zivna se oznaCuje (B) podle za-
kladni fady celé kategorie, jiZ je kategorie B — bohatd].

Zikladem celého Typologického systému UHUL je
Fada zZivna (B). Zikladni kategorii této fady je kate-
gorie (norméalni) bohata B. V ramci této kategorie je
odliSena podkategorie bazicka W, ktera je v nékterych
verzich tohoto systému rozliSovdna jako varianta
s oznaCenim ultrabazickd — W. V Zivné fadé jsou tyto
pFechodné (pfechodové) kategorie:

C - vysychava (citlivd) na pfechodu k fadé extrémni
(kategorie X),

F - svahova (filices) na pfechodu k fadé obohacené
humusem (kategorie A),

H - hlinit4 (hlinit4) na pfechodu k fadé obohacené hu-
musem (kategorie D),

S - stfedné bohati (svéZi) na piechodu k fadé kyselé.

Zakladni kategorii fady (K) kyselé je kategorie K —
(normadlni) kysela. Vedlejsi kategorii je kategorie M —
chudé (myrtillus). Rada m4 tyto p¥echodné (pfechodo-
vé) kategorie:

N - kamenitd kysela (nevyvinutd) na pfechodu k fadé
obohacené humusem (kategorie A),

I - uléhava (illimerizovana) na prechodu k fadé ogle-
jené (kategorie P).

Rada extrémni (Z) nem4 zakladni kategorii. Viech-
ny tfi v ni zahrnuté kategorie miZeme povaZzovat bud
za zékladni, nebo za vedlej$i. V praxi se pouZiva za
zékladni kategorii kategorie Z — zakrsla. Za zikladni ji
Ize povaZovat podle toho, Ze jako jedna z méla rozliSuje
v8ech devét lesnich vegetagnich stupiii. Ostatni katego-
rie jsou X — xerotermni a Y — skeletova.

Rada obohacen4 humusem (J) - javorovd — ma
zakladni kategorii J — sufovou (javofiny). Pfechodnymi
(pfechodovymi) kategoriemi jsou: £
D - hlinita (deluvia) na pfechodu k fadé Zivné (kate-

gorie H),
A - kamenita (acerézni) na pfechodu k fadé Zivné
(kategorie F).

Rada obohaceni vodou (L) — jasanovd — ma zi-
kladni kategorii L — luZni (luhy). Vedlejsi kategorii je
kategorie U — didolni (4Zlabiny) a pfechodnou (pfecho-
dovou) V - vlhka s piechody do fady Zivné (kategorie -
B, resp. v fadé obohacené vodou, do kategorii O a G).
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I. Typologicky systém UHUL (zkricena verze; oznadeni soubori lesnich typu viz appendix) — UHUL typological system (abbreviated version; designation of forest type groups see the appendix)
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Appendix k tab. I - Soubory lesnich typi

0X - dealpinsky bor

0Z - reliktni bor

0Y - roklinovy bor

OM - chudy (dubovy) bor

OK - kysely (dubobukovy) bor
ON — smrkovy bor

0C - hadcovy bor

00 - svézi jedlodubovy bor
OP - kysely jedlodubovy bor
0Q - chudy jedlodubovy bor
OT - chudy bfezovy bor

0G - podmaceny smrkovy bor

OR - raSelinny bor

1X - dfinové doubrava
1Z — zakrsla doubrava
1M~ (chudé) borova doubrava
1K - kysela doubrava

IN — kamenité kyseld (habrova) doubrava
1T — uléhava (habrovi) doubrava

1S - (habrové) doubrava na piscich
1C — such4 habrovéa doubrava

1B - bohaté habrova doubrava (s bukem)
IH — spraSova habrové doubrava
ID - obohacend habrovd doubrava

1A - (kamenita) javorohabrova doubrava
1J - habrova javofina

IL — jilmovy luh (s variantou — jasanodubovym luhem)

1U - topolovy luh

1V — vlhka habrova doubrava

10 - lipova doubrava

IP — sv&Zi bfezova doubrava (pfipadné smr¢ina)
1Q — (chuda) bfezova doubrava

IT - bfezova ol3ina

1G - vrbova ol3ina

2X - dfinové doubrava s bukem

27 - zakrsla bukovi doubrava




8€—6T (1) L661 ‘€4 ‘AYALSHIOI-JALDINSHT

€€

2M - chuda bukova doubrava

2K - kysela bukova doubrava

2N - kamenita kysela bukovi doubrava
21 - uléhava kyseld bukova doubrava
2S - sv&Zi bukova doubrava

2C - vysychava bukova doubrava

2B - bohaté bukova doubrava

2W- (ultra)bazicka bukova doubrava
2H - hlinita (spraSovd) bukové doubrava
2D - obohacené bukova doubrava

2A - (kamenitd) javorobukovd doubrava
2L - potoéni luh

2V - vlhk4 bukové doubrava

20 - jedlo(buko)va doubrava

2P - kyselda jedlovéd doubrava

2Q - chud4 jedlové doubrava

3X - dfinova bucina

3Z - zakrsld dubové bucina

3Y - skeletova dubova buéina

3M- chudéa dubova bucina

3K - kysela dubova buéina

3N - kameniti kysela dubova bucina
31 - uléhava kysela dubova bucina

3S - sv&Zi dubova butina

3F - svahova dubova bucina

3C - vysychava dubova bucina

3B - bohata dubova bucina

3W- (ultra)bazicka dubova buéina

3H - hlinitd dubové bugina

3D - obohacené dubové budina

3A - (kamenitd) lipodubové budina

3] - lipov4 javofina

3L - jasanovi ol3ina

3U - javorova jasenina

3V - vlhké dubova buéina

30 - jedlodubové bucina

3T - podmécené chuda jedlovd doubrava

3G - podmécend jedlova doubrava (smréina)

3R - kysela reliktni smréina
4X — dealpinska bucina

4Z - zakrsla bucina

4Y - skeletova butina

4M- chuda bucina

4K - kyseld budina

4N - kamenité kyseld bugina

lextreme, 2at:id, *nutritious, *enriched with, *humus, Swater, ’
medium rich (fresh), lgslope. 20desit:cating, 2 hormal (rich),

32poor (gleyed podzol), B medium rich

41 - uléhavi kysela bucina

4S - sv&Zi buina

4F - svahova buéina

4C - vysychava bucina

4B - bohati bu¢ina

4W- (ultra)bazicka bucina

4H - hlinita bu&ina

4D - obohacend bucina

4A - (kamenitd) lipova bucina

4V - vlhka buéina

40 - sv&Zi dubovi jedlina

4P - kyseld dubova jedlina

4Q - chuda dubovi jedlina

4G - podmicena dubovi jedlina
4R - sv&Zi reliktni smréina

5Z - zakrsla jedlova buéina

5Y - skeletova jedlova bucina
SM - chuda jedlovi bucina

5K - kysela jedlova bucina

5N - kamenita kyvsela jedlova bucina
51 - uléhava kysela jedlova bucina
5S — své&Zi jedlova bucina

SF — svahova jedlova bucina

5C - vysychava jedlova buéina
SB - bohata jedlova buéina

SW- (ultra)bazicka jedlova bugina
5H - hlinitd jedlova bu¢ina

5D — obohacend jedlové buina
5A — (kamenitd) klenovi bu€ina

5) — sufové (jasanov4) javotina [resp. vrcholové (jasanové)

javofina]
SL - monténni (jasanov4 ol$ina)
5U — vlhk4 jasanova javofina
5V - vlhka jedlové buina
50 - sv&%i (bukovd) jedlina
5P — kysel4 jedlina
5Q - chuda jedlina
ST - podmécend chudé (dubovi) jedlina
5G - podmacené jedlina
5R - (radelinnd) borova smréina
6Z - zakrsld smrkova bucina
6Y — skeletovd smrkovéd bu¢ina
6M - chudd smrkova bu¢ina
6K - kyseld smrkova bu¢ina
6N — kamenita kyseld smrkové butina

6S — svézi smrkové bucina

6F — svahova smrkova bucina
6B — bohaté smrkové budina

6H - hlinita smrkova bucina

6D — obohacena smrkové bucina
6A — (kameniti) klenosmrkova buéina
6L — luh ol3e Jedé

6V — vlhka smrkovi bucina

60 — sv&Zi smrkovi jedlina

6P — kysela smrkovi jedlina

6Q - chudi smrkova jedlina

6G - podmécena smrkovi jedlina
6R — sv&Zi rafelinna sinr&ina

7Z — zakrsla bukova smréina

7Y - skeletova bukova smréina
7M- chudi bukové smréina

7K - kysela bukova smr€ina

7N - kameniti kysela bukovd smréina
7S - sv&Zi bukova smréina

7F - svahova bukovéa smréina
7B — (bohat4) bukova smréina
7V - vlhk4 bukov4 smr&ina

70 - své&Zi jedlova smréina

7P - kysel4 jedlova smréina

7Q - chudaé jedlova smréina

7T - podmédené chudé jedlova smréina
7G - podmé&ena jedlova &i
7R - kysela raSelinna smréina

8Z - jefdbova smréina

8Y - skeletovd smréina

8M -~ chudi smréina

8K - kyseld smrcina

8N — kamenita kyseld smréina

8S - sv&Zi smrina

8F — svahovi smréina

8A - klenovi smréina

8V - podmicena klenové smr¢ina

8Q — podmacena chudi smréina
8T — podmacena zakrsla smréina
8G - podmiacena smréina

8R - vrchovistni smréina

9Z - kle¢

9K - klecova smréina

9R - raSelinna kle¢

leyed, xwalerlog%cd. 9peaty. forest vegetation belt, xerotherm, '*stunted, l3skeletonic, Mpoor. Bnormal (acid), Mstony. com
Zbase, 231011my, "loumy (deluvia), 2sstony (acerose), “"debris (maple), 2 floodplain, ““valley, ““wetted,
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acted (illimerized),

'medium rich (gleyed), Yacid (pseudogley),



Rada oglejena (P) — pseudoglejova mé zikladni ka-
tegorii P — kyselou (pseudoglej). Vedlejsi kategorii je
kategorie Q — chuda (oglejeny podzol). Prechodnou
(prechodovou) kategorii je pak posledni kategorie této
fady O - stfedné bohata (oglejend) s pfechody do fady
Zivné (kategorie H) a obohacené vodou (kategorie V).

Rada podmaéena (G) — glejova — ma zakladni ka-
tegorii G — stfedné bohatou (gleje). Vedlejsi kategorii
je T — chuda (trvale zamokien4).

Podle posledni verze z r. 1983 se od fady podmace-
né oddélila fada raselinna (R) s jedinou kategorii R —
raSelinnou. Tato fada vSak rozliSuje dvé varianty:
stfedné bohatou — R+ a chudou - R-.

LESNI VEGETACNI STUPNE (LVS)

Na zakladé vztahu mezi klimatem a biocenézou tvo-
fi v ekologické siti typologického systému CR vertikal-
ni ¢lenéni lesni vegetacni stupné.

Podkladem pro vymezeni lvs v CR bylo ptedeviim
Zlatnikovo rozdéleni (1. aZ 8. lvs). Doplnéni a tpravu
pak vyZadovala vegetaéni stupiiovitost v hercynsko-su-
detské oblasti:

a) podrobnéj§im rozdélenim ve stupnich pfirozeného
roz8ifeni smrku a buku,

b) vylouéenim pfirozenych bort z pravidelné stupfiovi-
tosti vzhledem k jejich specifickym pidnim podmin-
kam,

c) vymezenim vegetadnich stupfii na stanovistich
ovlivnénych vodou.

Rozhodujici véha pro urCeni lvs se klade na dfevin-
nou slozku. Samostatny bukovy (4.) lvs, plivodné ome-
zeny jen na karpatskou oblast, byl v hercynské oblasti
mapovan teprve dodateCné a nejednotné; systematicky
aZ od r. 1990 v ramci revize typologického mapovani.
Dfevinnou skladbou charakterizované lvs jsou zaklad-
nimi jednotkami pro nepfimé vyjadfeni vySkového kli-
matu (vertikalni stupfiovitosti). Pro oznaceni lvs je roz-
hodujici dfevinna skladba soubori Zivné Fady, kde
existuje kromé vyraznéjsi diferenciace bohatych fytoce-
néz i prfiméjsi zavislost na vySkovém klimatu. Ostatni
fady jsou vice pod vlivem dal$ich faktori. Z dievinné
skladby Zivné fady je buk (Fagus sylvatica) v pfiroze-
ném roz§ifeni klicem k urCovani lvs na vodou neovliv-
nénych stanovistich. Podilem a vzdjemnym postavenim
buku a dubu (vétSinou pouze Quercus petrea) nebo bu-
ku a smrku (Picea abies) jsou pak ureny lvs niZich,
resp. vysSich poloh. Pro stfidavé vlhké a podmécené
pudy, na nichZ je buk jako konkurent vyloucen, je pak
duleZité pfirozené postaveni a podil jedle (Abies alba),
ktera vystupuje od 2. do 7. lvs. Klimatick4 stupiiovitost
té€chto stanovist neni dost vyhranéna a urceni lvs zavisi
predevsim na pfirozeném poméru jedle a dubu (Q. pet-
rea i Q. robur) nebo jedle a smrku, pfipadné na sloZeni
fytocendzy. V3eobecn& na pidach ovlivnénych vodou
zdvisi pfirozena ucast jedle i na pfislu$né (lesni) oblas-
ti. V silné exponovanych zamokienych lokalitich a na
raelinach, kde je dominantni smrk, pripadné borovice
(Pinus sylvestris), je jiZz klimatick4 stupfiovitost zna¢né
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pochybnd, stejné jako ve smési smrku s borovici na
stanovistich ,,bora* (viz pfechodova oznaceni lvs v tab. I).

1. lvs - dubovy

Vyskytuje se na lokalitach klimaticky podminénych
prumérnou ro¢ni teplotou nad 8 °C, primérnym rocnim
dhrnem sraZek pod 600 mm a délkou vegetaini doby
nad 165 dni. V klimaxové skladbé se uplatiiuje hlavné
dub zimni (dbz; Quercus petrea). Charakteristickymi
jsou i dub slovensky (cer; Q. cerris), dub pyfity (Sipak;
Q. pubescens), jasan tuzkolisty (Fraxinus angustifolia)
a jasan ztepily (js; F. excelsior). Vyznaéné chybi buk
(bk), ktery miZe byt pfitomen ojedinéle ve vlh¢ich po-
lohédch. Lvs se vyskytuje prevazné na vysychavych po-
lohach. Proti uvedené klimatické podminénosti je tento
lvs piidné podminén u bort a luhd. 1. lvs zaujima v CR
8,31 % plochy lesu.

2. lvs — buko(vo)dubovy

Vyskytuje se na lokalitach klimaticky podminénych
prumérnou rocni teplotou od 7,5 do 8 °C, primérnym
ro¢nim thrnem sraZek od 600 do 650 mm a délkou
vegeta¢ni doby od 160 do 165 dni. Pfevazuje dub zimni
s pfimési buku lesniho a habru obecného (hb; Carpinus
betulus). Dub pyfity a slovensky se vyskytuji jen na
suchych exponovanych mistech. V pafezinéch, kde vy-
mizel buk lesni, prevladl habr obecny. 2. lvs zaujima
v CR 14,89 % plochy lest.

3. lvs — dubo(vo)bukovy

Vyskytuje se na lokalitdch klimaticky podminénych
primérnou roéni teplotou od 6,5 do 7,5 °C, pruimérnym
roénim thrnem srazek od 650 do 700 mm a délkou
vegetaéni doby od 150 do 160 dni. PievaZzuje buk lesni,
pfimiseny dub zimni a habr obecny zde maji produkéni
optimum. Pfi vymladkovém zptisobu hospodafeni jsou
ve vzniklych pafezinach buk lesni a dub zimni potlace-
ny habrem obecnym. Spoletenstva maji vétSinou silné&
travnaty raz. Vodou ovlivnéné pudy byly zaujaty du-
bem letnim (dbl; Quercus robur) a jedli bélokorou (jd;
Abies alba). Zivinové chudsi stanovisté zaujima boro-
vice lesni (bo). 3. lvs pokryva 18,41 % plochy lesu.

4. lvs - bukovy

Vyskytuje se na lokalitich klimaticky podminénych
prumérnou rocni teplotou od 6,0 do 6,5 °C, primérnym
ro¢nim dhrnem sraZek od 700 do 800 mm a délkou
vegetatni doby od 140 do 150 dni. Buk lesni je zde
v optimu a tvofil * nesmiSené buciny, které se velko-
plodné vytvéreji v karpatské oblasti. V téchto bucinich
muZe byt slab& zastoupen dub zimni, pfipadné jedle bélo-
kora. V Cechach (nikoliv na vychodni Moravé) se viak
tento lvs nachézi pfedevsim v oglejenych a podmacenych
polohach, které jsou pak * bez buku lesniho, ale s jedli
b&lokorou. 4. lvs zaujimé 5,69 % plochy lesti CR.
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5. lvs - jedlo(vo)bukovy

Vyskytuje se na lokalitich klimaticky podminénych
pramérnou roéni teplotou od 5,5 do 6,0 °C, primérnym
roénim uthrnem srdZek od 800 do 900 mm a délkou
vegeta¢ni doby od 130 do 140 dni. Na zakladé lokalnich
rozdilu prevaZuji bud buk lesni, nebo jedle bélokora.
Pfirozené je pfitomen uZ i smrk ztepily (sm; Picea abies),
ktery mé v tomto lvs produkéni optimum. Zcela chybi
dub zimni. Jedle bélokora je Castéjsi na t€Z8ich pudach
a v polohach hibetd, kde se nehromadi bukova hraban-
ka. Naopak mista s hromadénim bukové hrabanky, a te-
dy Castéj$im vyskytem jejich slehlych plastvi, podstatné
vyhovuji buku lesnimu. V bylinném patfe se hojné vy-
skytuji tzv. buéinné druhy (Sanicula europaea, Denta-
ria bulbifera, D. enneaphyllos, resp. D. glandulosa),
pfitomny jsou i druhy vodou ovlivnénych pid niZSich
lvs. V inverznich polohédch se vyskytuji jiZ tzv. subal-
pinské druhy (Polygonatum verticillatum, Blechnum
spicant, Prenanthes purpurea, Festuca altissima). 5. 1vs
zaujima 30,04 % ploch lesi CR.

6. lvs — smrko(vo)bukovy

Vyskytuje se na lokalitach klimaticky podminénych
primérnou ro¢ni teplotou od 4,5 do 5,5 °C, primérnym
ro¢nim thrnem srazek od 900 do 1 050 mm a délkou
vegeta¢ni doby od 115 do 130 dni. Hlavni dfeviny tvofi
tzv. hercynska smés — buk lesni, jedle bé&lokora a smrk
ztepily. V bylinném patie se nachazeji ojedinéle tzv.
smrkové druhy. Silné se vyskytuji Prenanthes purpu-
rea, Polygonatum verticillatum, Festuca altissima, na
Zivinové chudsich stanovistich pak Calamagrostis vil-
losa. Vodou ovlivnéné lokality jsou bez buku lesniho,
Zivinové chudsi stanoviSté doprovazi borovice lesni.
V CR se nachazi na 11,95 % plochy lest.

7. lvs — buko(vo)smrkovy

Vyskytuje se na lokalitdch klimaticky podminénych
pramérnou roéni teplotou od 4,0 do 4,5 °C, primérnym
ro¢nim thrnem srazek od 1 050 do 1 200 mm a délkou
vegeta¢ni doby od 100 do 115 dni. V hercynské dievi-
nové smési uz buk lesni ustupuje do podiirovné. V Kar-
patech nékdy tvorfi zakrsly buk lesni horni hranici lesa.
Pudu tvofi vétSinou humusové podzoly. V bylinném
patfe je vyznamna ucast ,smrkovych druht* — Homo-
gyne alpina, Luzula sylvatica, Doronicum austriacum,
Poa chaixii apod. 7. lvs zaujima 5,00 % plochy lesi.

8. lvs — smrkovy

Vyskytuje se na lokalitach klimaticky podminénych
priamérnou ro¢ni teplotou od 2,5 do 4,0 °C, primérnym
ro¢nim thrnem srazek od 1 200 do 1 500 mm a délkou
vegetacni doby od 60 do 100 dni. Zcela dominuje smrk
ztepily, kdeZto buk lesni a jedle bélokora + chybégji
nebo jsou zakrslé. Na Zivnych pidéach se nachéazi javor
klen (kl; Acer pseudoplatanus). Profedéna horni (stro-
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mova) hranice lesa pfechazi do skupin s borovici kle¢i
(kleg, kos; Pinus mugo). V bylinném podrostu se na-
chézeji stejné druhy jako v 7. lvs, oviem castéji na
klimaticky podmin&nych kyselej$ich stanovistich nebo
pii pfevaze Zivinové chudSich pid prevladaji druhy Ca-
lamagrostis villosa a Deschampsia flexuosa. 8. 1vs za-
ujiméd 1,69 % plochy lest.

9. lvs — klecovy

Vyskytuje se na lokalitich klimaticky podminénych
prumérnou roé&ni teplotou do 2,5 °C, primérnym roc-
nim dGhrnem srazek nad 1 500 mm a délkou vegeta&ni
doby do 60 dni. Lvs je charakterizovan kefovitymi po-
rosty borovice kle¢e nad horni (stromovou) hranici lesa.
Z ostatnich dfevin se vyskytuje opét kefovitd piimés
jefabu pta&iho (ji; Sorbus aucuparia), vrby slezské (vrs;
Salix silesiaca), biizy pyfité (bip; Betula pubescens)
a bfizy karpatské (Betula carpatica). Na izemi repub-
liky se prakticky tento lvs omezuje na oblast Krkono§
a v soulasnosti sekundarné na oblast Jeseniki. Zaujima
0,29 % plochy lesii.

0. lvs - bory

Tento lvs shrnuje pfirozena stanovisté borovic (vét-
§inou jen Pinus sylvestris, v nékterych oblastech pak
borovice blatka Pinus rotundata). Stanovi$té jsou pud-
né podminéna a jsou mimo ramec klimatické stupiiovi-
tosti. V pfimési jsou zastoupeny dub zimni, buk lesni
(velmi malo i smrk ztepily). Na vodou ovlivnénych sta-
novistich se objevuje s borovici lesni a borovici blat-
kou jedle bélokora, bfiza pyfitd, bfiza bélokora (bf; Be-
tula pendula) a smrk ztepily. Borovice lesni si
zachovala v pfirozeném stavu dominanci nebo vyznac-
ny podil pouze na podloZi: pis€itych sedimenti, hadci,
v extrémnich podminkach vapenci a raSelin a na skalna-
tych vychozech riznych kyselych hornin (reliktni bory).
Tato pidné vyrazna stanovi§té prekryvaji svou specific-
kou povahou rozdily klimatu a proto tvofi v typologic-
kém systému samostatny stupefi. Dalo by se fici, Ze
pfevazna &ast téchto stanovist se nachédzi v rozpéti kli-
matu 3.—4. lvs a do 2. lvs zasahuji bory na pfechodu do
borové doubravy nebo s ojedinélymi vyskyty dealpin-
ského boru. Naopak jako klimaticky ,,vy$§i* je moZné
hodnotit nékteré inverzni polohy se smrkem ztepilym
nebo vys§i polohy sedimenti ve srazkové deficitnich
oblastech.

V nékterych uzemich lze sledovat odchylky od této
klimaxové stupiiovitosti; vytvareji se tzv. sussi a hyd-
rické varianty lvs:

a) sud$i varianta (* kontinentdln&j$i) se vyskytuje
v mistech destového stinu — napf. v oblasti Stfibra,
kde je primérny roéni thrn sraZek pod 500 mm, se
vykazuje aZ do 3. lvs malo buku lesniho,

b) hydricka varianta (* ocedni¢t&j$i) je zastoupena
hlavné na svazich vystavenych de§tovym zapadnim
a severozdpadnim vétrim; napf. pfedhiii Beskyd
a Beskydy samotné vytvéieji rozsihlejsi ,bukové*
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lvs. V této oblasti (Beskydy) se uvadi pro 5. lvs pri-

mérnd ro¢ni teplota 6,4 °C a primérny rocni thrn

srazek 1 330 mm.

Na specificky charakter stupfiovitosti vodou ovlivné-
nych pid se upozoriiuje u edafickych kategorii na vo-
dou ovlivnénych pudach, kde se vyskytuji vyssi lvs neZ
na okolnich vodou neovlivnénych lokalitich. Obecné
lze fici, Ze vodou ovlivnéné edafické kategorie se daji

e
1

povaZovat za ,studenéj$i‘.

ZAVER

Typologicky systém UHUL je déle zdkladem k vy-
tvafeni tzv. hospodafskych soubord, coZ je vlastné jeho
aplikace v oblasti péstovani lesti a viibec celkové hos-
podafiské tpravy lesi. Uvedeny piehled platné lesnické
typologie je samoziejmé velmi strucny. Podrobnéjsi
charakteristiky soubort lesnich typtu — pfipadné jednot-
livych lesnich typt v rdmci kaZdého souboru - lze
nalézt jiz ponékud obtiZné&ji v pracich Pliva (1971-
1976), Pliva (1991), Pliva et al. (1991) a Vie-
wegh (v tisku). Je v8ak nutné upozornit, Ze uptesnéni
charakteristik jednotlivych lesnich typi tak, aby odpo-
vidalo vlastni definici, probihd do sou¢asnosti. Podle
tohoto typologického systému jsou zmapovany viechny
lesy CR v méfitku 1 : 10 000. VSechny LHP uvadgji
u kazdého porostu prevladajici lesni typ.

Srovnani lesnické typologie s floristickou klasifikaci
(CM - cury$sko-montpellierskou) je velmi obtiZné jiz
vzhledem k tomu, Ze oba systémy vychézeji z rozdil-
nych postulatd. RanduSka et al. (1986) uvadéji
zvlast, ale pravdépodobné s tiskovou chybou, srovnani
Zlatnikovy typologie s CM - klasifikaci (str. 304-306)
a u kazdého souboru lesnich typu (Typologicky systém
UHUL) uvadg&ji mo#né srovnatelné jednotky Zlatniko-
vych skupin lesnich typu (str. 244-299). Tyto prehledy
by svéadély ke schematickému srovnani Typologického
systému UHUL s CM - klasifikaci. Toho je tfeba se
vyvarovat. I kdyZ je svym zplisobem nezbytné jejich
srovnani na urcité hierarchické drovni sytaxoni, neni
diivodu nepfijmout sou&asny fakt ur&ité dvoukolejnosti
klasifikovani lesi a do budoucna tuto hierarchickou
hladinu hledat.
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A Typological System of the UHUL is documented
by its ecological grid in Tab. I.

Taking into consideration the extensive changed for-
est cover resulting in changed phytocenoses and soil
properties, respectively (degradation stages), the for-
estry classification system is based on the permanent
environmental conditions. Besides a humus form and
phytocenosis, it concentrates even on determination of
potential production (quality yield class and vertical
rank of woody species). A forest type is the basic unit
of the growing conditions differentiation. Its definition
is similar to Zlatnik’s (Zlatnik, 1956) one: ,, The for-
est type is an aggregate of natural geobiocoenosis and
of all geobiocoenoses originating from it, from the
view-point of development, and partly geobiocoenoses
(geobiocoenoids) changed to a certain degree, includ-
ing development stages” (Randu¥ka, 1982).

This forest classification, established by Pliva and
Prisa (Pliva, 1971-1976) has been using in forestry
since 1970. As the main part of the natural forests has
been changing to the Norway spruce (Picea abies)
monocultures for about 200 years, the environmental
factors have been necessarily given in the limelight.
Soil conditions as the first and vertical climatic zonality
are is the second one.

The first dimension of the ecological grid is made
by (so-called) ecological series. Each series is divided
into several categories (subcategories, resp.). Series has
only one characteristic category — the basic category.
The other are either secondary (insignificant) or tran-
sitional.

Series uninfluenced by water

1. (B) series — nutritious (rich) — the basic series for
determination of vegetation graduality
a) basic category: B (rich) — normal, nutritious soils;
subcategory: W (ultrabasic) — on very nutrient
rich soils;
b) secondary categories:

H - (loamy); analogy of B category on loamy
soils and loess; category is in transition to D
— category,

F — (slope); fresh; more or less stony slopes pre-
vailingly with ferns; category is in transition
to A — category of (J) series,

C — (desiccating); sunny exposures; limestones,
basalts; category is in transition to X — cate-
gory of (Z) series;

c) transitory category: S (medium rich); transitions
between (B) rich and (K) acid series.
2. (K) series — acid
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a) basic category — K (acid); herb layer (grasses
mainly) is abundant in all forest vegetation belts
(FVBs);

b) secondary categories:

I - (illimerizated) analogy of K on poorer loamy
soils; category is in transition to P — category
of (P) series,

N — (stony acid) more exposed slopes and stone
localities on oligotrophic cambisols; category
is an transition to A — category of (J) series;

c) transitory category: M — (poor); transition to (Z)
extreme series on poor base (Z — category).

. (Z) series — extreme; extreme sites of nutrient ,,acid*

and ,rich* bedrocks

a) basic category: Z — (stunted); prevails on silicate
basis;

b) secondary category: X — (xerotherm); on basic
base;

c) transitory category: Y — (skeletonic); transitions
to stony soils.

. (J) series — enriched with humus (maple); with sig-

nificant presentation of nitrophilous species
a) basic category: J — (debris) maple stands; protec-
tion forests;
b) transitory categories:
A — (stony) more developed transitions to F —
category of (B) series,
D - (loamy) transitions to loamy H — category of
(B) series.

Series influenced by water

. (L) series — enriched with water (ash); inundated and

rich wetted soils

a) basic category: L — (floodplain) flooded land-
scapes; alluviums of rivers and brooks;

b) secondary category: U — (valley) — bottoms of
glens; heterogeneous soils;

¢) transitory category: V — (humid) rich variant (ni-
trophilous) of O and G categories.

. (P) series — gleyed; recurrently humid soils of une-

ven richness

a) basic category: P — (acid) pseudogley;

b) secondary category: Q — (poor) on poorer base
with gleyed podzols;

¢) transitory category: O — (medium rich) transition
between H and V categories.

. (G) series — wetted (gley); permanently humid soils,

unevenly rich

a) basic category: G — (medium rich) medium rich
gley soils;

b) secondary category: T — (poor) poorer gleys; cate-
gory is in transition to Q — category.
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8. (R) series — peat;

basic category — R (peat) — connects the category of

poor — R— and the category of medium rich — R+

peats.

The second dimension of the ecological grid (Tab. I)
is made by a forest vegetation belt (FVB). To deter-
mine the FVB, as an expression of vertical climatic
zonality, a deciding importance is given to the woody
species dominant. Separated beech (Fagus sylvatica) —
4. FVB, limited by Carpaticum only, has been mapped
in Hercynicum subsequently only (after 1990). FVBs
characterized by their woody species dominants are the
basic units for an indirect expression of altitudinal cli-
mate (vertical zonality). To determine FVB, woody spe-
cies composition of the nutritious (rich) (B) series is

decisive. Beside the clear differentiation of the rich
phytocenoses, this nutritious series better correlates to
the altitudinal climate. Following FVBs have been dis-
tinguished:

Ist — oak (Quercus spp.)

2nd - beech-oak (Fagus sylvatica — Quercus spp.)

3rd - oak-beech (Quercus spp. — Fagus sylvatica)

4th - beech (Fagus sylvatica)

5th - fir-beech (Abies alba — Fagus sylvatica)

6th - spruce-beech (Picea abies — Fagus sylvatica)
7th - beech-spruce (Fagus sylvatica — Picea abies)
8th — spruce (Picea abies)

9th — dwarf pine (Pinus mugo)

Oth — pine forests (Pinus sylvestris prevailingly).
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RECENZE

DECLINE AND DIEBACK OF TREES AND FORESTS -

A GLOBAL OVERVIEW
W. M. Ciesla, E. Donaubauer

FAO Forestry Publication No. 120, FAO, Rome, Italy, 1994, 90 s., ISSN 0258-6150

Fenomén odumirani lest je diky zvy3ujicimu se zne&i§téni
atmosféry $kodlivinami a ostatnim globalnim zménam pros-
tiedi aktudlni v fadé zemi svéta. Recenzovand kniha si v§ima
odumirani lesti z n€kolika aspektl. V tvodnich kapitoldch se
autofi snaZi charakterizovat pfi¢iny tohoto fenoménu. Prikla-
né&ji se k teorii formulované na po¢dtku devadesatych let Ma-
nionem, ve které je odumirani lesa chdpano jako onemocnéni
(choroba), jehoZ vznik je umoZnén dlouhodobym piisobenim
predispozic¢niho faktoru (napf. v€k porostl, geneticky poten-
cidl, negativni piisobeni virii, plidni faktory apod.). Vlastni vznik
onemocnéni lesa a jeho projevi (tj. poskozeni) je vyvolan iniciu-
Jicim faktorem, mezi které pocitdme néktery kratkodob€ plsobici
faktor (defoliace zplisobena hmyzem, pusobeni mrazu &i sucha,
depozice vzdu$nych $kodlivin, mechanické poskozeni apod.).
V priibéhu onemocnéni miZe interagovat i néktery dlouhodobé
spolupuisobici faktor.

Dal3i oddil knihy (celkem Sest kapitol) je vénovan popisu
odumiréni lest a jeho projevii na jednotlivych kontinentech.
Jsou uvedeny druhy dfevin vykazujici pfiznaky odumirani,
pouZivané metody posuzovani miry poskozeni, sou¢asny stav
znalosti pfi¢in odumirdni dievin, popfipad® — u nékterych
méné prozkoumanych druhti — jsou formulovany pouze hy-
potézy vzniku poSkozeni. O evropskych dfevinach se pojed-
ndv4 pomérné struéné, v&tsi pozornost je vénovéna napf. se-
veroamerickému kontinentu a tamnim dfevindm Acer
saccharum, Betula papyrifera, B. allegheniensis, Chamaecy-

paris nootkatensis, Fraxinus americana, F. pennsylvanica,
Picea rubens, Pinus monticula, P. ponderosa a Quercus mac-
rocarpa. Neméné pozornosti je ureno i ostatnim svétadilim
a jejich kli¢ovym dfevindm, ze kterych 1ze vybrat napf. afric-
ké druhy Acacia nilotica, Azadirachta indica, asijské Cryp-
tomeria japonica a Pinus massoniana, australské a pacifické
druhy Araucaria heterophylla, Eucalyptus sp. a Notofagus sp.

Kniha zaujme pfedevsim §ifi svého zabéru a evropskému
Ctendfi neustale pfipomind, Ze odumirani lesi neni zdleZitosti
pouze starého kontinentu. Vzhledem k nevelkému rozsahu
publikace neni dostatetné podrobné pojednano o jednotli-
vych faktorech piisobicich odumiréni lesti v globdlnim méfit-
ku. Ty jsou sice pojmenovany, chybi viak jejich hlubsi ana-
lyza a popis kauzilniho fetézce vzniku jednotlivych projevii
odumirdni (kromé& jiného neni uveden sled zmén v pudnim
chemismu za plsobeni predispozi¢nich a iniciujicich fakto-
ri). Informovat o téchto aspektech pravdépodobné nebylo
v autorském zdméru. Pfesto by publikace — vzhledem k aktu-
dlnosti a vyznamnosti tématu — méla obsahovat vice faktl
o jednotlivych faktorech odumiréni lest a citlivosti uvedenych
druhi dfevin vici jejich pusobeni. Kniha vSak predstavuje
velmi hutné a pfehledné kompendium fenoménu odumiréani
lest v celosvétovém méfitku. Je proto uréena predevsim od-
bornikim v oborech lesnické ekologie a ochrany lesa. Mnoho
cennych poznatkli poskytne i lesnikiim a biologiim se §ir§im
spektrem odborného zajmu.

Ing. M. Bartdk, CSc., Prirodovédeckd fakulta Masarykovy univerzity, Brno
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ANALYZA VYUZIVANIA DREVA NA SLOVENSKU

ANALYSIS OF WOOD UTILIZATION IN SLOVAKIA

S. Tunik

Technickd univerzita, Lesnicka fakulta, T. G. Masaryka 24, 960 53 Zvolen

ABSTRACT: The paper contains evaluation of timber utilization for the manufacture of wood products in Slovakia. Besides
development of some indexes, the position of Slovakia among selected countries is assessed (CR, Austria, Germany, Switzer-
land, Finland). The evaluation is based on the production capacity of forests taking into account their exploitation by felling
and manufacture of raw timber assortments, and the manufacture of basic products of primary and subsequent wood processing.
A methodology of determining the extent of raw timber utilization by its processing is outlined. The methodical procedure
has been tested by practical applications in alternative use. The first alternative comprises the extent of raw timber utilization
for mechanical wood processing (sawlogs, veneer sheets and plywood, wood-based panels), the alternative of chemical
processing relies on the manufacture of wood pulp as a primary product. The consumption of waste paper is also taken into
account in the other alternative, while chemical processing involves the manufacture of paper + paperboard. Differences in
the use of both alternatives, possibilities of their application and utilization are discussed.

wood processing; raw timber consumption; manufacture of wood products; wood utilization; overall extent of wood utilization

ABSTRAKT: Obsahom prispevku je zhodnotenie vyuZivania dreva vyrobou vyrobkov z dreva na Slovensku. Okrem vyvoja
vybranych ukazovatelov posudzuje postavenie Slovenska v ramci vybranych krajin (CR, Rakisko, Nemecko, Svaj&iarsko,
Finsko). Vychadza z produkénych moZnosti lesov cez ich vyuZivanie taZbou a vyrobou sortimentov surového dreva aZ po
vyrobu zdkladnych vyrobkov prvotného a nasledného spracovania dreva. Nalrtnuta je metodika stanovenia miery vyuZitia
suroviny pri jej spracovani. Metodicky postup je odskisany praktickou aplikdciou v alternativnom pouZiti. V prvej alternative
je ur€end miera vyuZitia suroviny pri spracovani dreva mechanickym spdsobom (piliarska prvovyroba, vyroba dyh a preglejok
a vyroba velkoplo3nych materidlov), pri chemickom spracovani je uvaZované s vyrobou vldknovin ako prvotného produktu.
Druha alternativa zohladfiuje aj spotrebu zberového papiera a pri chemickom spracovani dreva uvaZuje vyrobu papiera,
karténov a lepeniek. Uvedené su rozdiely a moZnosti pouZitia a vyuZitia oboch alternativ.

spracovanie dreva; spotreba surového dreva; vyroba vyrobkov z dreva; vyuZivanie dreva; celkova miera vyuZivania dreva

UvoD

Dopyt po vyrobkoch z dreva ma trvaly charakter.
Okrem fyzikalnych vlastnosti dreva ako materialu tento
zaujem vyplyva aj zo $pecifického vzfahu &loveka
k drevu nielen ako k surovine, ale aj ako k sucasti Zivej
prirody.

Nie vZdy sa spravame k lesu tak, ako by si to zaslu-
hoval. Ten totiZ okrem produkcie dreva plni cely rad
pre Zivot déleZitych funkcii. Prave antropogénna &in-
nost vytvira najviacsim podielom priméarne podmienky
na zhorSovanie stavu lesa a celkovej ekoldgie. Zdravot-
ny stav lesov sa zhorSuje. Dokumentuje to aj podiel
nidhodnych, kalamitnych taZieb — napr. v r. 1994 na
Slovensku to bol az 60,4% podiel z celkovej tazby
(Tundak, 1995).

Aby mohol byt trvale uspokojovany dopyt dreva pri
zabezpeceni trvalej reprodukcie jeho produkénej bazy
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a vytvarania podmienok na trvalé plnenie ostatnych
uzitkovych funkcii lesa, je potrebné zvySovat vyuZiva-
nie vyprodukovaného a vyrobeného dreva.

Umyselne staviam vedla seba oba pojmy, ktoré si
vo vieobecnosti povaZované za synonymda. Dédvam na
uvaZenie a navrhujem, aby sa v lesnictve pojmom pro-
dukcia oznaCoval proces biologickej tvorby drevnej
hmoty (rastu Zivého dreva) a pojmom vyroba jeho dal-
§ie spracovanie, po¢nic stinkou a vyrobou sortimentov
surového dreva.

PRODUKCIA A VYROBA DREVA
Slovensko ma lesmi pokryté vy$e 40 % uzemia, o
je viac ako priemernd lesnatost v Eurdpe (35,1 %).

Vys§iu lesnatost tu ma Finsko (76 %), Svédsko
(67,7 %), Spanielsko (51,3 %), Rakisko (45,5 %), Al-
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bansko (45,3 %), Grécko (44,6 %) a byvala Juhoslavia
(41 %). Takéto zastipenie lesov na Slovensku dava re-
lativne dobré podmienky na krytie potrieb dreva. Aby
sme mohli lepSie posidit stupeii relativity, porovname
si produk&né moZnosti v rdmci siboru vybranych kra-
jin. Udaje su obsiahnuté v tab. I a na obr. 1 (Kolen-
ka etal, 1993; Kondpka et al., 1992).

Na priemerné hektirové zdsoby dreva ma najvacsi
vplyv vekova §truktira porastov. Na Slovensku je naj-
va&si podiel porastov v strednych vekovych triedach
(40-80 rokov), teda vicSinou v predrubnom veku.

Miera vyuZivania porastovych zisob taZbou dreva
mala klesajici trend. Hodnota podielu klesla z 2,16 %
(1950-1960) na stiasnych 1,32 %. TaZba dreva sa tak
dostava na tdroveii hodnoty stanovenej zdkonnym pred-
pisom. Problém ale ostdva v presnosti evidencie tazby
dreva — najmé v skupine sikromnych lesov — a v me-
todike pri zostavovani oficidlnej Statistiky.

Z pohladu ciela prispevku su doleZité idaje o vyrobe
a dodédvkach sortimentov surového dreva.

Vyvoj vyrobeného a doddvaného dreva v obdobi ro-
kov 1980-1993 na Slovensku je znazorneny na obr. 2
(FAO, 1995).

Dodévky dreva v zadkladnej druhovej $truktire mali
do r. 1990 ustileny trend vyvoja s menS§imi vykyvmi
v jednotlivych rokoch. Po tomto roku nastdva podstat-
nej8i pokles. Ten je okrem snahy zosiladenia tazby dre-
va s biologickymi podmienkami produkcie sposobeny
situdciou na trhoch dreva a vyrobkov z dreva, ktora sii-
visi s celkovou spolocenskou ekonomickou aktivitou.

Na mieru vyuZivania porastovych zisob celkovou
vyrobou dreva a vyrobou zakladnych sortimentov posi-
dime porovnanim Slovenska v rdmci siboru vybranych
krajin (tab. II).

Vekova a kvalitativna Struktira porastovych zasob
dreva sa prejavuje aj na ich vyuZivani vyrobou sorti-
mentov surového dreva. Slovensko tu dosahuje najniz-
$iu mieru, a to ako v ihli¢natom, tak i v listnatom dreve
(najmi pri kvalitnejSich sortimentoch).

Ak by sme chceli na Slovensku docielit porovnatel-
ni droveil vyuZitia porastovych zasob dodavkami dZit-
kového dreva, potom so zretelom na sti¢asné produkéné
podmienky a moZnosti bolo by potrebné vytaZit nasle-
dovné objemy surového dreva (pocitané z wrovne
r. 1993) v porovnani: s CR 6 538 tisic m3, s Rakuskom
4 723 tisic m?, s Nemeckom 13 099 tisic m>, so Svaj-
Siarskom 4 313 tisic m” a s Finskom 8 609 tisic m>.

Ak by sme chceli dosiahnit porovnatelni mieru za-
bezpecenosti obyvatelstva doddvkami vZitkového dre-
va, potom by to museli byt takéto potreby taZby suro-
vého dreva v porovnani: s CR 9 904 tisic m,
s Rakiiskom 11 616 tisic m®, s Nemeckom 7 892 tisic m°,
so Svajtiarskom 4 605 tisic m? a s Finskom 102 672 ti-
sic m”.

Tym sme chceli dokumentovat hlavné objektivne
pri¢iny nizkych hodn6t pomerov SR v intenzite vyuZi-
vania porastovych zasob dodavkami dreva (tab. II).

SPRACOVANIE A VYUZIVANIE DREVA

Vyznam miery vyuZivania dreva ako kazdej inej su-
roviny pri jej spracovani je jednozna¢ny. Budeme po-
sudzovat celkovi mieru vyuZitia dreva, t.j. pri jeho
spracovani mechanickym i chemickym spésobom. Mie-
ru vyuZitia tu ur¢ime ako podiel sihrnného objemu vy-
robenych vyrobkov, vyjadreného v ekvivalente surovi-
ny z celkového objemu spotrebovanej suroviny:

. Veobecné tdaje o lesnom fonde SR a vybranych izemi — General information about forest resources of Slovakia and selected countries

Ukazovatel T SR* CR Rakisko Nemecko | Svajdiarsko Finsko

Vymera lesov 1 000 ha 1989 2629 3754 7 207 1124 23 225
z toho vyuZivanych 1 000 ha 1910 2575 3 165 6 838 795 19 445

Lesnatos( izemia %o 40,5 334 455 29,6 28,3 76,0

Porastové zisoby dreva mil. m* s kérou 348 545 797 1 062 312 1 568
ihli¢naté mil. m* s kérou 179 479 674 744 210 1290
listnaté mil. m* s kérou 169 66 123 318 102 278

Priemerné zasoby dreva

na ha vyuZivanych lesov m? 182,2 211,6 251,8 1553 3925 80,6
ihli¢naté m’ 93,7 186,0 2129 108,8 264,2 66,3
listnaté m? 88,5 25,6 38,9 46,5 1283 14,3

Priemerné zédsoby dreva

na obyvatela m? 65,7 52,6 103,3 16,8 46,5 314,2
ihli¢naté m? 338 46,2 874 11,8 313 258,5
listnaté m? 31,9 6,4 159 5.0 15,2 55,7

* Pre porovnatelnost si aj idaje o SR z roku 1990. Vymera lesov v r. 1992 bola 1 990 424 ha, v r. 1995 — 1 991 671 ha. Celkové zdsoby
dreva v r. 1995 boli 371,7 mil. m” - For the sake of comparison the data on Slovakia from 1990 are also given. The total area of forests was
1,990,424 ha in 1992 and 1,991,671 ha in 1995. Total of forest growing stock was 371.7 milion m’

Yindicator
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1. Porastové zésoby dreva na | ha vymery
vyuZivanych lesov - Mean timber stock per
ha (listn. — broadleaves, ihlic. — conifers,
SR - Slovakia, CR — Czech Republic, Rak.
— Austria, Nem — Germany, Svaj. — Switzer-
land, Finsko — Finland)
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2. Vyvoj celkovych doddvok dreva
v SR -.Development of annual
roundwood removals in Slovakia

(spolu - total)

logp 8 8 8 8 8

cs cs
MV = = 1
V,NS, + V,NS, + ... + V,NS, " 0
2 ViNS;

i=1

kde: MV - celkovd miera vyuZitia suroviny,
CS - celkovy objem spotrebovanej suroviny,
V; - mnoZstvo vyrobeného i-tého vyrobku v zikladnej tech-
nickej jednotke (t. j.),
NS; - skutoéna spotreba suroviny na vyrobu 1 t. j. i-tého vyrobku.
KedZe prakticky nie je moZné v Case i v priestore
zistovat skutoné spotreby suroviny na kazdy jednotli-
vy vyrobok, resp. druh vyrobku, pre globélne zistovania
a porovndvania MV sa namiesto hodn6t NS; pouZivaji
hodnoty IS}, €o si vlastne priemerné indexy spotreby
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8 190 9 92 9B

suroviny, ktoré nam urduju teoretickd, priemerni spo-
trebu suroviny na vyrobu 1 t. j. vyrobku. SliZia ndm aj
na prevod objemov vyrobkov vyjadrovanych v réznych
technickych jednotkédch na ekvivalentnu t. j. suroviny.
Metodika a prakticka aplikacia ich urenia a vyuZitia je
urobena v praci Tundka (1988). Problematikou mer-
nej spotreby sa tieZ zaoberal Bludovsky (1990).
Teoreticku spotrebu vyjadruji preto, Ze i napriek tomu,
Ze s zostavované zo skuto&nych spotrieb suroviny pri
konkrétnych vyrobcoch a v konkrétnom case, urcené su
ako priemery z podla potrieb rézne velkych vybero-
vych siiborov, a to ako asovych, tak i priestorovych.

Po takejto Uprave mdZeme zmenit symboliku v rov-
nici (1) takto:
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I1. Struktira dodévok dreva v zdkladnych sortimentoch vo vybranych krajindch v r. 1993 — The structure of timber supplies in selected

countries in 1993

Sortiment! T SR CR Rakiisko Nemecko | Svajéiarsko Finsko

Utzitkové drevo spolu tis. m? 3195 9 300 9 708 32 361 3708 35 483
ihli¢naté tis. m? 1 746 7 930 8 734 24 823 3 090 30 813
listnaté tis. m® 1449 1370 974 7 538 618 4 670
ihli¢naté % 54,6 853 90,0 76,7 833 86,8

Gulatinové sortimenty tis. m? 1587 4 500 6910 17 522 2917 17 154
ihli¢naté tis. m? 1 099 4100 6 363 14 753 2 520 16 232
listnaté tis. m? 488 400 547 2769 397 922
ihli¢naté %o 69,2 91,1 92,1 84,2 86,4 94.6

Vlaknina + RPD spolu tis.m? 1 509 4100 2198 10 435 721 18 004
ihli¢nata tis. m3 588 3200 1961 6 956 510 14 306
listnatd tis. m* 921 900 237 3479 211 3698
ihli¢natd % 39,0 78,0 89,2 66,7 70,7 79.5

Ostatné sortimenty dreva spolu tis. m? 99 700 600 4404 70 325
ihlignaté tis. m? 59 630 410 3114 60 275
listnaté tis. m? 40 70 190 1290 10 50
ihli¢naté %o 59,6 90,0 68,3 70,7 85,7 84,6

Podiel Zitkového dreva

na 1 000 m? zésob spolu m? 9,18 17,06 12,18 30,47 11,88 22,63
ihli¢natého m? 9,75 16,55 12,96 33,36 14,71 23,89
listnatého m? 8,57 20,76 7,92 23,70 6,06 16,80

Podiel gulatinovych sortimentov

na 1 000 m? z4sob spolu m’ 4,56 8,26 8,67 16,50 9,35 10,94
ihli¢natych m? 6,14 8,56 9,44 19,83 12,00 12,58
listnatych m? 2,89 6,06 4,45 8,71 3,89 3,32

lassortment
MV CS (&) @ 1. Miera vyuzitia I. (MV)) uréuje vyuZitie spotrebova-

- VIS, + VI8, + ... +V,JS,,= %

PAZA

i=1

kde: TS; — priemerny index spotreby, vyjadrujici objem spotreby
suroviny na vyrobu 1 t. j. i-tého vyrobku.

Prehlad o vyvoji vyroby zakladnych vyrobkov
prvotného a nasledného spracovania dreva (ZVD) ob-
sahuje tab. III.

Vyroba ZVD na Slovensku po r. 1990 vyraznejSie
poklesla. Dévody uZ boli spomenuté pri dodavkach dreva.

Na celkovi mieru vyuZivania suroviny posidime
opiat porovnanim Slovenska s vybranymi krajinami.
V tab. IV si uvedené objemy spotrebovanej suroviny
v zékladnej sortimentove;j $truktire v sibore vybranych
krajin v r. 1993, a to v absolitnych hodnotéch i v prepoc-
te na obyvatela. V tab. V si objemy vyrobkov zo spotre-
bovanej suroviny vyrobenych. Z uvedenych tudajov je
doleZity poznatok, Ze v ramci pouZitého vyberového si-
boru krajin ma Slovensko najniZ$iu roveii zabezpeenos-
ti obyvatelstva vyrobou ZVD, &o opraviiuje k vysloveniu
hypotézy zvySovania tejto drovne v budicnosti v siilade
so zvySovanim celkovej drovne ekonomiky SR.

Celkové miery vyuZivania dreva vyrobou ZVD si
stanovené alternativne (tab. VI).

42

ného surového dreva zmenseného o spotrebu surové-
ho dreva v nespracovanom stave. Pri chemickom
spracovani dreva je tu zohladnena vyroba vlaknovin.
2. Miera vyuzitia II. (MV,) uvaZuje aj so spotrebou
zberového papiera (ZP). Pri chemickom spracovani
dreva je tu zohladnend vyroba papiera, karténov

a lepeniek (PKL).

MV, sa da vyhodne vyuZit pri vypracovavani pro-
gnéz potrieb dreva z potrieb vyrobkov z dreva, kde sa
obvykle stanovuju aj potreby PKL. MV, ma pred MV,
aj td prednost, Ze vyluduje metodickd chybu, ktora
moZe nastat pri pouZiti MV,. Ak chceme totiZ urovat
mieru vyuZivania vstupnej suroviny a porovnavat ju
v rdznych krajindch, zakladny predpoklad je, aby sa do
sihrnného objemu vyroby vliknovin dostali iba druhy
prvej fazy spracovania (napr. drevovina, polobuni¢ina
a z chemickych bunicin iba niektoré) a nie druhy, ktoré
st uZ nasledkom uprav zakladnych druhov. Problém je
v tom, Ze niekde do objemu chemickych buniéin sd
zapocCitavané vietky druhy ako bielené, tak i nebielené
a pod. a tym sa sihrnnd hodnota objemu vyroby vo.
vztahu k spotrebe dreva ako suroviny stdva nepresnou.

Z dajov v tab. VI vidime, Ze na Slovensku si ako
v MV, tak i v MV, dosiahnuté najniZ$ie hodnoty. Ho-
vori to jednak o kvantitativnej a kvalitativnej Struktire
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I1I. Vyvoj vyroby vyrobkov z dreva v SR — Development of the manufacture of basic wood products of the primary and subsequent wood

processing in Slovakia

Vgrobok! Absoliitne hodnoty? (1 000 m®, 1 000 t) Na tisic obyvatelov? (m?, t)
1989 | 1990 [ 1991 1992 | 1993 | 1989 | 1990 | 1991 1992 | 1993
Rezivo a podvaly spolu 1454 | 1378 [ 1027 685 551 275,6 | 260,1 194,3 129,1 103,5
z toho ihli¢naté 866 879 641 336 346 164,1 | 1659 | 121,3 63,3 65.0
listnaté 519 448 343 349 205 98,4 84,6 64,9 65,8 38,5
podvaly 69 51 43 - - 13,1 9,6 8,1 - -
Velkoploiné materily spolu 437 420 263 211 307 82,8 79,2 49,8 39,7 57,7
z toho dyhy 17 18 1| 122 109 32 34 2,1 23 1.9
preglejky 98 94 42 | 402 43 18,6 17,7 7.9 7,5 8,1
DTD 267 265 178 128 212 50,6 50,0 33,7 24,1 39,8
DVD 55 43 32 31 42 10,4 8,1 6,1 58 7.9
Vldknoviny spolu 457 427 318 | 317% | 2389 | 86,6 | 80,6 | 602 | 598 | 447
z toho drevovina 23 22 11 3 - 44 4,1 2,1 0,6 -
polobuniéina 75 72 56 56 - 14,2 13,6 10,6 10,6 -
bunigina® 359 333 251 | 258 149 68,0 | 629 | 475 | 486 | 28,0
Papier, kartény a lepenka spolu 447 443 428 | 446 | 3343 | 847 | 836 | 810 | 84,1 62,7
z toho papier novinovy - - - - -
papier tladiarensky a pisaci 53 52 48 125 131 10,0 9.8 9,1 23,6 24,6
papier ostatny + kartény + lepenky 394 391 380 321 203 74,7 73.8 71,9 60,5 38,1

I)V)"roba chemickych bunigin nebielenych a vysokovytaZkovych — Production of unbleached and high-yield chemical pulp

D0dhad zo vzfahu k spotrebe gulatiny listnatej — Reconstruction of data from the relation to hardwood log consumption

Spramei: Papier a celul6za 9/1994, s. 49 — Source: Papier a celuléza 9/1994, 49 pp.

“Prameii: Papier a celul6za 11/1994, s. 245 — Source: Papier a celuléza 11/1994, 245 pp.

Pozniamka: Rezivo a podvaly, velkoplo$né materidly sG uvidzané v 1 000 m?, vldknoviny, papier, kartény a lepenka v 1 000 t — Note:
Sawnwood and sleepers, wood-based panels are given in 1,000 m®, wood pulp, paper and paperboard in 1,000 t

lproduct. Zabsolute values, 3per thousand capita

vstupnej suroviny, o vyrobkovej Struktire, ale aj
o urovni a vyuZiti techniky a technoldgii a drovni ria-
denia v procese spracovania dreva, ¢o si v podstate
hlavné faktory ovplyviiujice priamo mieru vyuZivania
suroviny. Samozrejme si aj vplyvy sprostredkované,
ktoré ovplyviiuji hlavné faktory (najma faktory ekono-
mické), a tak nepriamo aj mieru vyuZivania suroviny.

ZvySenie miery vyuZitia dreva v SR nasledkom zlep-
Sovania kvality suroviny je nepravdepodobné. Redlna
moznost zvySenia ostiva v ostatnych rozhodujicich
faktoroch.

Pri posudzovani MV je potrebné mat na zreteli, Ze
ide o relativnu mieru vyuZitia. Jej relativny charakter
spociva v sposobe jej urCenia, kde nie si pouZivané
skuto¢né merné spotreby suroviny, ale priemerné, teo-
retické hodnoty mernych spotrieb suroviny pri vyrobe
jednotlivych druhov vyrobkov. Pre stanovenie prognéz
potrieb dreva z potrieb vyrobkov z dreva sa miera vy-
uZitia in4C stanovit neda — iba pouZitim teoretickych
budiicich hodndt mernych spotrieb.

Hodnoty miery vyuZitia nad 100 % dokumentuji, Ze
skuto¢né merné spotreby suroviny si niZSie neZ pouZité
priemerné merné spotreby vyjadrené priemernymi inde-
xami spotreby. i

Vplyv uvedenych faktorov vyuZitia dreva pri jeho
spracovani vyvoldva zmeny hodndt MV v priestore i v
Case. Rozdiely v hodnotich MV v priestore sme si uka-
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zali ich porovnanim v ramci siboru vybranych krajin.
Rozdiely v &ase vidime na priklade Slovenska; vyvoj
hodnét MV, a MV, v obdobi rokov 1989-1993 je zna-
zorneny v tab. VIIL

Miera vyuZitia I. zacala klesat po roku 1990, miera
vyuZitia II. po roku 1991, Suvisi to uZ so spomenutymi
pri¢inami.

Analyzovat a kvantifikovat vplyv jednotlivych fak-
torov limitujicich Grovei vyuZivania dreva pri jeho
spracovani nebolo cielom prispevku.

Tento problém je pomerne rozsiahly, ved kaZdy faktor
by obsiahol samostatni dlohu. Ich rieSenie v siCasnosti
nardZa na znacné problémy v ziskani potrebnych udajov
a informécii. Pri kvantifikécii vplyvu jednotlivych fakto-
rov na mieru vyuZivania dreva pri jeho spracovani bolo
by potrebné pracovat so skutoénymi mernymi spotrebami
suroviny, a to za dlhSie ¢asové obdobie.

ZAVER

Surovinovia zékladiia dreva na Slovensku dava rela-
tivne moZnosti pokrytia doméceho dopytu dreva. Dopyt
je uspokojivo kryty skér po kvantitativnej stranke. Kva-
litativna Struktira porastovych zasob dreva limituje
vy$Sie zhodnocovanie dreva v procese jeho spracova-
nia. Dokumentom su aj pouZité ukazovatele, ktorymi je
porovnavany stav na Slovensku v ramci siboru vybra-
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IV. Struktira spotreby dreva vo vybranych krajinich v roku 1993 — Structure of wood consumption in selected countries in 1993

tis. m

3

m3

Absoliitne hodnoty®

Na tisic obyvatelov?

Sortiment!

SR CR Rakisko Nemecko | Svajéiarsko Finsko SR CR Rakuisko Nemecko | Svajéiarsko Finsko
Surové drevo spolu 3158 8 881 17 378 31723 4496 44711 593 861 2205 394 652 8 871
Palivové drevo spolu 267 862 3 494 4282 946 4198 50 83 443 53 137 833
Uzitkové drevo spolu 2891 8019 13 884 27 441 3 550 40 513 543 778 1762 341 515 8 038
z toho ihliénaté 1511 6 880 11 809 21 611 2 650 31019 284 667 1 499 268 384 6155
listnaté 1380 1139 2075 5830 900 9 494 259 111 263 73 131 1883
Gulatinové sortimenty "spolu 1528 4152 11 102 18 511 2309 22 155 287 403 1 409 230 335 4396
Kritené sortimenty spolu 1 254 3 867 2782 8930 1241 18 358 235 375 353 111 180 3 642
Ostatné uZitkové drevo spolu 109 - - - - - 21 - - = = =

DOkrem SR si hodnoty odhadnuté — Except SR the values were estimated

'assortment, Zabsolute values, 3per thousand capita




V. Vyroba zékladnych vyrobkov z dreva v sibore vybranych krajin v r. 1993 — Manufacture of basic wood products in selected countries in 1993

Absoliitne hodnoty (1 000 m?, 1 000 t)

Na tisic obyvatelov (m3, t)

!
a
4
g SR CR Rakisko | Nemecko | Svajéiarsko | Finsko SR CR Rakisko | Nemecko | Svajéiarsko | Finsko
'8 Rezivo a podvaly spolu 551 2 650 6 786 13 066 1410 8 367 103,5 256,8 861,1 162,2 204,3 1 660,1
g z toho  ihli¢naté 346 2 400 6 558 11 866 1300 8 300 65,0 232,6 832,2 147,3 188.4 1 646,8
5 listnaté 205 250 228 1200 110 67 38,5 24,2 28,9 14,9 15,9 133
= Velkoplo$né materialy spolu 307 745 1862 9 430 877 1203 57,7 72,2 236,2 117,0 127,0 238,7
'& z toho  dyhy 10 20 24 380 30 25 1,9 1,9 3,0 4,7 43 5,0
8 preglejky 43 90 150 429 2 621 8.1 8,7 19,0 53 03 1232
; DTD 212 560 1595 7935 742 439 39,8 54,3 202,4 98,5 107,5 87,1
\': DVD 42 75 93 686 103 118 7,9 73 11,8 8,5 14,9 234
f Vldknoviny spolu 238 734 1491 2107 260 9 430 44,7 71,7 189,1 26,0 37,7 1 870,9
N z toho  drevovina - 65 373 1331 133 3401 - 6,3 473 16,5 19,3 674,8
polobuni&ina s = 39 76 - 472 - - 49 0,9 - 93,6
buniéina 149 654 931 681 127 5 465 28,0 63,4 118,1 8,4 18,4 10843
ostatné vlaknoviny - 15 148 19 - 92 - 1,4 18,8 0,2 - 18,2
PKL spolu 334 624 3301 13 034 1332 9 990 62,7 60,4 418,8 161,7 193,0 1982,1
ztoho  papier novinovy - 49 387 1302 288 1425 - 4,7 49,1 16,1 41,7 2827
papier tladiarensky a pisaci 131 70 1574 4928 381 5567 246 6,8 199,7 61,2 55.2 1 104,6
papier ostatny + K + L 203 505 1 340 6 804 663 2998 38,1 48,9 170,0 84,4 96,1 594,8

P - papier, K - kart6ny, L - lepenka

'absolute values, 2pt:r thousand capita
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VI. VyufZitie suroviny vo vybranych krajinich v r. 1993 — Utilization of raw material in the set of chosen countries in 1993

Ukazovatel' Tay: SR CR Rakiisko Nemecko Svajéiarsko Finsko
Spotreba dreva" tis. m* 2782 8019 13 884 27 441 3 550 40 513
Vyroba ZVD "

mechanického spracovania tis. ekv. m? 1338 5320 13 502 34 754 3 530 15 420
chemického spracovania? tis. ekv. m? 1190 2 480 5040 7122 879 31873
Vyroba ZVD tis. ekv. m? 2528 7 800 18 542 41 876 4 409 47 293
Miera vyuZitia I. % 90,9 973 133,5 152,6 1242 116,7
Spotreba ZP tis. ekv. m? 239 465 4112 22 594 & 1 767
Spotreba suroviny tis. ekv. m? 3021 8 484 17 996 50 035 = 42 280
Vyroba PKL tis. ekv. m? 1079 2015 10 662 42 100 4302 32 268
Vyroba ZVD tis. ekv. m® 2417 7 335 24 164 76 854 = 47 688
Miera vyuZitia II. P 80,0 86,5 134,3 153,6 - 112,8

D),
vlaknovin spolu — production of total wood pulp

Yindicator

surové drevo — drevo v nespracovanom stave (DNS) — total roundwood — other roundwood (fuelwood + other industrial roundwood), 2)vyrol:m

VII. Vyvoj vyuZivania dreva vyrobou zdkladnych vyrobkov z dreva v SR — Development of utilization of raw material by manufacturing in

basic wood products in Slovakia

Ukazovatel' T 1989 1990 1991 1992 1993
Spotreba dreva’ tis. m* 4 868 4592 3 468 2972 2782
Vyroba vyrobkov ‘
mechanického spracovania tis. ekv. m? 2 950 2 807 1 995 1380 1338
chemického spracovania? tis. ekv. m? 2074 1933 1445 1 460 1190
Vyroba ZVD tis. ekv. m? 5024 4740 3 440 2 840 2528
Miera vyuZitia I. % 103,2 103,2 99,2 95,6 90,9
Spotreba ZP tis. ekv. m’ 462 514 323 485 239
Spotreba suroviny tis. ekv. m? 5330 5 106 3791 3457 3021
Vyroba PKL tis. ekv. m? 1444 1 431 1382 1 44] 1079
Vyroba ZVD tis. ekv. m? 439 4238 3377 2 821 2 417
Miera vyuZitia II. % 82,4 83,0 89,1 81,6 80,0

For 1, 1)-2) see Tab. VI

nych krajin. Postavenie Slovenska v trovni intenzit- Literatira

nych ukazovatelov produkcie dreva je premietnuté aj do
postavenia vo vyuZivani dreva v procese jeho spraco-
vania. Na Slovensku je miera vyuZitia najniZ§ia a po
r. 1991, resp. 1992 ma klesajicu tendenciu. Vyplyva to
aj zo zhorSovania kvalitativnej Struktiry vyprodukova-
ného dreva. Zdravotny stav lesa sa zhor$uje.

V sucdasnosti a v bliZzej budicnosti si realnejsie
predpoklady zvySenia miery vyuZivania dreva skor
v oblasti technickej, technologickej a riadiacej ¢innosti.
ZvySovanie kvality dreva a tym aj predpokladu jeho
vysSieho vyuZitia a zhodnotenia v procese jeho biolo-
gickej produkcie je zaleZitost dlhodoba a skor sa tento
stav zhor3uje, ako dokazuji dokumenta&né informacie.
ZlepSovanie tohto stavu (nakoniec ako aj zvySovanie
miery vyuZivania dreva pri jeho vyrobe a spracovani)
je naro¢né a vyZaduje zna¢né finanéné prostriedky. Tre-
ba difat, Ze postupne aj tu sa bude situicia zlepSovat
a Ze lesu sa bude dostévat to, ¢o si zasluhuje, a to nielen
ako zasobdreri dreva.
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ANALYSIS OF WOOD UTILIZATION IN SLOVAKIA

S. Tunik

Technical University, Faculty of Forestry, T. G. Masaryka 24, 960 53 Zvolen

" The present paper contains an outline of the method-
ology of determining the extent of wood utilization dur-
ing its processing in form of the manufacture of wood
products. The methodical procedure is applied to a con-
crete determination of the extent of raw timber utiliza-
tion. It is determined in terms of alternatives.

The starting point is production capacity of forests
in Slovakia which are compared in this indicator and
other indicators used within a set of selected countries
(CR, Austria, Germany, Switzerland, Finland).

Fig. 1 and Tab. I show production capacity. Average
per-hectare standing volumes within the compared set
are higher in Slovakia than in Germany and Finland,
while they are lower than in the CR, Austria, and sig-
nificantly lower than in Switzerland. The situation is
different in standing volume per capita (Tab. I). This
indicator is higher in Slovakia than in Germany, Swit-
zerland and CR, lower than in Austria and substantially
lower than in Finland.

Fig. 2 shows the development of total wood supplies
in Slovakia. The overall trend of development has ex-
hibited a more marked decrease since 1990, resulting
from harmonization of the cut with production capacity
and cut legislation, as well as from the situation in
wood and wood product market.

Comparison of the structure of supplied raw timber
assortments in selected countries is presented in Tab. V,
showing the values of standing volume utilization in
form of total wood supplies and of sawlogs. These two
indicators have the lowest values in Slovakia. To
achieve the same level of standing volume utilization in
form of wood supplies, with regard to the present pro-
duction capacity the following raw timber volumes
should be cut in Slovakia.

In comparison with the CR 6,538 thous. m?, Austria
4,723 thous. m3. Germany 13,099 thous. m3, Switzer-
land 4,313 thous. m®, Finland 8,609 thous. m®. ,

Tab. III shows the pattern of the manufacture of
wood products from primary and subsequent processing
in Slovakia in 1989-1993. Tab. V comprises the situ-
ation and comparison in 1993. The level of the preced-
ing indicators was also reflected in the volumes of
wood products expressed both in absolute values and as
recalculated per capita. Tab. IV indicates the structure
of raw timber consumption for the above mentioned
production.

With regard to the objective of this paper, data in
Tab. VI are important documenting the wood consump-
tion and aggregate output of basic wood products ex-
pressed as a raw timber equivalent.

The overall extent of raw timber utilization (MV) is
determined as a share of the aggregate output of basic
wood products in terms of raw timber equivalent in the
total volume of raw timber used: where CS — total raw
timber consumption, V; — volume of the manufacture of
i-th product, NC; — raw timber consumption for the
manufacture of 1, i.e. i-th product.

For purposes of practical applications and global
evaluation and comparison values IS; are used instead
of values NS;, which are actual raw timber consump-
tions: the former are theoretical values of raw timber
required for the manufacture of the particular products
determined as weighted means of sampling sets of prod-
ucts and over a definite time period. The concrete MV
values are determined as alternatives.

a) MV, involves total raw timber consumption decrea-
sed by roundwood (DNS) consumption, and in the
case of chemical wood processing it involves wood
pulp production.

b) MV, also involves the consumption of waste paper,
and in the case of chemical wood processing the
manufacture of paper and paperboard. MV, can be
easily applied to predict wood supplies from progno-
ses of wood product supplies when the supplies of
paper and paperboard are regularly estimated.

Both indicators for Slovakia show the highest val-
ues. This is due to the above described reasons and to
the economic situation of the transition period in
Slovakia. MV values higher than 100% document the
fact that the actual raw timber consumption for the
manufacture of concrete products is lower than that in-
dicated by the used IS values.

As the control of the quality structure of biological
wood production is a long-term process influenced by
numerous factors, an improvement of the extent of
wood utilization for the manufacture of wood products
should be sought in the sphere of machinery, technol-
ogy and management, which is in a close linkage to the
overall economic situation in Slovakia. MV level in the
compared countries enables to accept a hypothesis that
the situation in Slovakia will gradually improve and
that there are good outlooks of wood business in this
country.
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INCOME OPPORTUNITIES IN SPECIAL FOREST PRODUCTS
Self-Help Suggestions for Rural Enterpreneurs

M. G. Thomas, D. R. Schumann

United States Department of Agriculture, Forest Service, Agriculture Information Bulletin

666, Washington, 1993, 206 s.

Publikace Lesni sluzby Ministerstva zemé&délstvi
USA pojednava prafezové v 16 kapitolach o moZnos-
tech sbéru, vyuZiti a zpracovani produkce lesa mimo
dfevo véetné potiebného vybaveni a ekonomickych
aspekti. Jsou v ni vyuZity poznatky pracovniku dalSich
. instituci vcetné vyzkumnych. Popisuje zdroje mimo-
dfevni produkce lesa, trZni a konkurenéni vztahy a dalsi
§ir§i vazby. Poskytuje zajimavé informace o problema-
tice jak pro vefejnost rekreacné sbirajici a vyuZivajici
mimodievni produkci lesa, tak pro studenty a odborni-
ky pfislusného zaméfeni, ale také pro statni sprévu,
i kdyZ je prace urCena predevs§im té€m, ktefi se chtéji
zabyvat komer¢nim vyuZitim, tj. komerénim sbérem
a zpracovanim mimodfevni produkce lesa v USA. Sou-
&asti textu jsou také otdzky legislativy sbéru a vyuZiti
této produkce v podminkach USA. Kazda kapitola za-
hrnuje prehled pouZité literatury.

Prvni kapitola je vénovéana aromatickym latkam (si-
licim), jejich druhtim, ziskavani, zpracovani a obchodo-
vani. Druha kapitola se zabyva lesnimi bobulovinami
a dal$imi plody. Uvadéji se jejich druhy, objem sbéru,
ceny apod. Treti kapitola stru¢né pojednava o produkci
dfevéného uhli. Ctvrta kapitola se soustfeduje na otdz-
ky vyuZiti a obchodovani pfedevsim's odpadnimi pro-
dukty dievai'ské vyroby — $tépkou, hoblinami, prachem,
kurou, ale také s dal§imi komoditami, jako jsou vege-
tativni orgdny dfevin a raSelina. Pata kapitola se vénuje
sbéru a obchodovéni se SiSkami ve ¢lenéni na oblast
ziskavéni osiva a ucely dekorativni. Uvadéji se ekono-
mické aspekty, naklady sbéru a ceny Sisek podle druhi
drevin. V Sesté kapitole se pojedndva o vyuZiti a ob-
chodoviani s druhy aromatického ¢i vonného dfeva po-
uZivaného pfedevsim pii pfipravé jidel vCetné uzeni.
Popisuji se druhy dievin, trZzni vztahy a zdkladni eko-
nomické ukazatele. Sedma kapitola uvadi prehled vy-
uZiti nezelenych Casti dfevin pro dekorativni ucely
a ozdobné uZitkové piedméty. Jednd se o ziskdviani,
dpravu a komercializaci samorosti z kofent a dalgich

Casti dfevin (vychazkové hole, vazy, stienky k noZim
a dalsi Siroky sortiment uZiti). Osma kapitola se sou-
stteduje na lesni léCivé rostliny, rostliny pouzivané
k pfipravé ndpoji (¢aje) a jako kofeni. Je v ni zarazen
obsédhly prehled uvedenych druhu rostlin (v&etn& dre-
vin) s latinskymi nazvy. Jsou také uvedeny ekonomické
ukazatele pro nékteré komodity — obchodované objemy
a trzni ceny. Devata kapitola pojednéva o zelenych és-
tech dfevin, o lesnich rostlinach a kvétinach, pouziva-
nych pro rizné ozdobné ucely. Uvadegji se druhy, v né-
kterych pfipadech objemy a ceny na trhu. Desitd
kapitola se zabyva vyznamem v&elafeni a produkci medu.
Jedenacta kapitola je vénovana sbéru, zpracovani a ko-
mercializaci hub. Dvanécta kapitola popisuje oblast sbéru
a vyuziti raznych druht plodi typu ofisku, ofechu, kasta-
nu apod. V USA jde o problematiku velmi popularni
a Casto probiranou jak v souvislosti s uc¢ely konzumace,
tak pro dekorativni uZiti v riznych vyrobcich. Tfinacta
kapitola se soustfeduje na rekreacni rybareni a na mysli-
vost, ale i na dal3i aspekty rekreace. Ctrnactd kapitola se
zabyva pro nas nezvyklou oblasti ziskavani a komercia-
lizace cukru z cukrového javoru (Acer saccharum) a dal-
Sich piibuznych druhi. Patnicta kapitola pojednavé o ko-
moditich uZivanych pro vyrobu ruznych typu
kosikaiskych vyrobki (zdaleka nejde jen o vrbové prouti)
a pro ziskdvani pfirodnich barviv a barveni. Zavére¢na
kapitola je vénovana souhrnnému piehledu o dalSich indi-
vidualné méné podstatnych produktech a uZitcich lesa.

Prace poskytuje obsahly piehled o druzich, moZnos-
tech ziskavani, zpracovani, vyuziti a obchodovani
(v¢etné zahrani¢niho) s Sirokym sortimentem produkti
lesa mimo dievo. Jednim z ucell bylo aktivné piispét
timto zpisobem k politice rozvoje venkova, informace-
mi pomoci konkrétnimu rozvoji vyrobniho podnikani
a podnikatelské Cinnosti vibec ve venkovskych oblas-
tech vyuzZitim dostupnych domécich surovin a zdroju.
Publikace uvedeného stitniho spravniho organu miuzZe
byt v mnohém inspirativni i pro nds.

Doc. Ing. L. Si§dk, CSc., Ceskd zemédélskd univerzita, Praha
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Obecné pokyny

Casopis Lesnictvi-Forestry uvefejiiuje ptivodni védecké
price ze viech obort lesnictvi, které maji vztah k evropskym
lesnim ekosystémim. Autor price je odpovédny za plivodnost
pfispévku; price nesmi byt publikovina nebo zasldna k publi-
kovéni do jiného ¢asopisu. Rozsah zaslaného pfispévku nema
piesihnout 25 stran (A4 formdtu, psanych obfidek) vetné
tabulek, obrizku, literatury, abstrakt a souhrnu. K rukopisu je
vhodné priloZit disketu s textem prdce, popi. s grafickou do-
kumentaci pofizenou na PC s uvedenim pouZitého programu.
K publikovini jsou pfijimdny price psané v esting, slovensti-
né nebo anglicting. Zaslané rukopisy musi obsahovat anglicky
souhrn o rozsahu 3 strany. Autor odpovida za spriavnost ang-
lického textu. Rukopisy maji byt napsiny na papife formatu
A4 (60 dhozi na fidku, 30 fiadkd na strince). Usporaddni
¢lanku musi odpovidat formé, ve které jsou ¢linky v Casopisu
Lesnictvi-Forestry publikoviny. Je tfeba zaslat dvé kopie ru-
kopisu na adresu vedouci redaktorky: Mgr. Radka Chlebecko-
vi, Ustav zem&délskych a potravinafskych informaci, 120 56
Praha 2, Slezskd 7. O uvefejnéni price rozhoduje redakcni
rada Casopisu se zietelem k lektorskym posudkim, védeckému
piinosu a celkové kvalité price a s pfihlédnutim k vyznamu
Clinku pro lesni hospodafstvi.

Uprava textu

Rukopis md obsahovat titulni stranu, na které je uveden
nizev ¢linku, jméno autora (autor), ndzev a adresa instituce,
kde price byla vypracovina, a Cislo telefonu a faxu autora,
popi. e-mail.

Kazdy ¢lanck by mél obsahovat ¢esky (slovensky) a anglicky
abstrakt, ktery nemd mit vice nez 90 slov, a klicova slova, Uvod
by mél byt stru¢ny, s uvedenim zaméfeni a cile price ve vztahu
k dosud provedenym pracim. Nemél by v ném byt uvadén roz-
sahly pichled literatury. V kapitole Materidl a metody by mél byt
uveden popis pouzitych experimentdlnich metod tak, aby byl po-
stalujici pro zopakovani pokust. Mély by byt uvedeny obecné
i védecké nazvy rostlin. Je-li zapotiebi pouZivat zkratky, je nutné
pii prvnim pouZiti zkratky uvést i jeji plny nazev. Je nezbytné
nutné pouZivat jednotky odpovidajici soustavé mérovych jedno-
tek SI. V ¢asti Vysledky by méla byt presné a srozumitelné pre-
zentovina ziskand data a udaje. V kapitole Diskuse se obvykle
ziskané vysledky konfrontuji s vysledky dfive publikovanymi. Je
pripustné spojit ¢ast Vysledky a Diskuse v jednu kapitolu. Cito-
vani literatury v textu se provadi uvedenim jména autora a roku
vydini publikace. Pfi vét§im poctu autorl se uvidi v textu pouze
prvni z nich a za jeho jméno se doplni zkratka et al.”.

V ¢asti Literatura se uvdd&ji pouze publikace citované
v textu. Citace se fadi abecedné podle jména prvniho autora:
piijmeni, zkratka jména, rok vyddni, plny nizev price, fedni
zkratka Casopisu, ro¢nik, prvni a posledni strana. U knihy je
uvedeno i misto vydani a vydavatel.

Tabulky

Tabulky jsou Gisloviny pribézné a u kazdé je uveden i nad-
pis. Kazda tabulka je napsana na jednom listu.
Obrazky

Jsou pfiloZeny jen obrizky nezbytné pro dokumentaci vy-
sledkd a umoziujici pochopeni textu. Soucasné uvidéni stej-
nych vysledkii v tabulkdch a na grafech neni pfijatelné.
Vsechny obrizky musi byt vysoce kvalitni. vhodné pro repro-
dukei. Nekvalitni obrdzky nebudou piekresloviny, budou au-
torovi vriceny. Fotografie musi byt dostate¢n& kontrastni.
VSechny obrizky je ticha Eislovat pribézné arabskymi Gislice-
mi. Jak grafy, tak i fotografie jsou oznaCoviny jako obrizky.
Jestlize ma byt nékolik fotografii publikovéno jako jeden obrizek,
je tieba je vhodng uspofidat a nalepit na bilou podlozku. U kaz-
dého obrizku je nutné uvést jeho strugny vystizny popis.
Separdty. Z kazdého ¢linku obdrzi autor 40 separatd
zdarma,

INSTRUCTIONS TO AUTHORS

General

The journal publishes original results of fundamental and
applied research from all fields of forestry related to European
forest ecosystems. An article submitted to Lesnictvi-Forestry
must contain original work and must not be under considera-
tion for publishing elsewhere. Manuscripts should not exceed
25 double-spaced typed pages (A4 size) including tables, figu-
res. references, abstract and summary. A PC diskette with the
paper text or graphical documentation should be provided with
the paper manuscript, indicating the used editor program. Pa-
pers should be clear, concise and written in Czech, Slovak or
English. Each manuscript must contain two or three pages of
English summary. Correct English is the responsibility of the
author. Manuscripts should be typed on standard paper (A4 si-
ze, 60 characters per line, 30 lines per page). They must fully
conform to the organization and style of the journal. Two
copies of the manuscript should be sent to the executive editor:
Mgr. Radka Chlebeckovid, Institute of Agricultural and Food
Information, 120 56 Praha 2, Slezskd 7, Czech Republic.

Text

Manuscript should be preceded by a title page comprising
the title, the complete name(s) of the author(s), the name and
address of the institution where the work was done, and the
telephone and fax numbers of the corresponding author, or
e-mail. Each paper must begin with an Abstract of no more
than 90 words, and key words. The Introduction should be
concise and define the scope of the work in relation to other
work done in the same field. As a rule, it should not give an
exhaustive review of literature. In the chapter Materials and
Methods, the description of experimental procedures should be
sufficient to allow replication of trials. Plants must be identi-
fied by taxonomic and common name. Abbreviations should
be used if necessary. Full description of abbreviation should
follow the first use of an abbreviation. The International Sys-
tem of Units (SI) and their abbreviations should be used. Re-
sults should be presented with clarity and precision.
Discussion should interpret the results. It is possible to com-
bine Results and Discussion in one section. Literature citation
in the text should be by author(s), and year. If there are more
than two authors, only the first one should be named in the
text, followed by the phrase ,et al.”. References should include
only publications quoted in the text. They should be listed in
alphabetical order under the first author’s name, citing all aut-
hors.

Tables

Tables should be numbered consecutively and have an ex-
planatory title. Each table, with title, should be on a separate
sheet of paper.

Figures

Figures should be referred solely to the material essential
for documentation and for the understanding of the text. Dup-
licated documentation of data in figures and tables is not ac-
ceptable. All illustrative material must be ol publishing
quality. Figures cannot be redrawn by the publisher. Photo-
graphs should exhibit high contrast. All figures should be num-
bered consecutively with arabic figures. Both line drawings
and photographs are referred to as figures. If several separate
line drawings or photographs are to be incorporated in a single
figure, they should be sticked on a white card with a minimum
of space left between them. Each figure should contain a con-
cise, descriptive legend.
Offprints. Forty (40) offprints of each paper are sup-
plied free of charge to the author.



F

Veskeré sluzby spojené s distribuci ¢asopisu Lesnictvi-Forestry vyfizuje vydavatel — Ustav zemédél-
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