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Piispévek k poznani sporulace nékterych chorosa. 1.
Contribution to the sporulation knowledge of some polypores. 1.

FrantiSek Soukup

Jsou predkladany vysledky studia sporulace a nékteré dalsi nové poznatky
z biologie a ekologie 5 vybranych druhi choro$u rostoucich v CSR na smrku
(Antrodia heteromorpha, Antrodia serialis, Fomitopsis pinicola, Osmoporus
odoratus, Skeletocutis amorphus), které byly ziskiany v letech 1980—84 na
vybranych lokalitdch v okoli Dobiise a Rozmitdlu p. Tfemsinem (stf, Cechy).
Je uvaZovana moznost vyuZiti ziskanych vysledkt v lesnické praxi.

Results of sporulation study and some other new information on the bio-
logy of five selected polypores are given. The polypores are Antrodia hete-
romorpha, Antrodia serialis, Fomitopsis pinicola, Osmoporus odoratus, Ske-
letocutis amorphus, all growing in CSR on Norway spruce. These results
were gained in the years 1980—84 on representative localities in regions near
Dobfis and RoZmitdl p. Trems$inem (Central Bohemia). Possible use of re-
sults in forest practice is discussed.

Ovod

Sporulace je jednim z velmi zajimavych usekl Zivota choroi, nezfidka nej-
dulezitéjsim pro jejich sireni. Otdazkami basidiosporogeneze a vlasini propagace
basidiospor se z nejriznéjsSich hledisek zabyvala celd rada badateli — mezi
dnes jiz klasicka dila je tfeba radit studii Bjernekaera (1938) zabyvajici se
piedeviim sezéonnim rytmem uvolnovani basidiospor nékterych chorosu. Zaji-
mavé poznatky lze vyéist i v nékterych novéjSich pracech (napf. Parmasto
1958, Orlos et Twarowska 1967 a predevsim Nuss 1975).

Pro ucely studia sporulace byla pouzita i nékterda dumyslnd techricka za-
rizeni a byla vysledovana rada velice zajimavych okolnosti ovliviiujicich spo-
rulaci [viz napr. Parmasto (1978) ve své praci o Polyporus squamosus (Huds.)
ex Fr.]. Ze je viak moZno dosdhnout zajimavych vysledkt i pii pouziti jedno-
duchych metod, dokazuje studium uvolfiovani basidiospor v prabéhu onto-
genetického vyvinu plodnic, které provedl Gaper (1984).

Materidal a metodika

Pro uacely této studie, tj. posouzeni sporulace uréitého druhu choroie b&hem roku,
jsem pouzil jednoduchého zpusobu — zjisténi pritomnosti basidiospor (popf. posou-
zeni jejich stari a mmozstvi) mikroskopovanim. Tato metoda sice pfipousti urdité ne-
presnosti — ty vSak Umérné se vzrustajicim mnoZstvim zpracovdvaného materidlu
klesaji (zavéry o choroSich v praci zpracovanych z tohoto hlediska se zakladaji na
mikroskopovani desitek az stovek plodnic, takZe dobu mozné Sporulace ukazuif v da-
nych podminkich znaéné vérohodnd).




CEBSKA MYKOLOGIE 42 (1) 1988

Odbéry plodnic k laboratornimu Setfeni jsem provadél v letech 1980 — 84 na trva
lych. cca hektarovych plochach, vytyéenych na lesnim zdvodé Dobiis, na polesi Svata
Anna (Brdské Hi'ebeny, SZ od DobfiSe, u os. Trnova, nadm. v. 430—570 m), na polesi
Bélohrad (J od Dobrise, mezi os. Bélohrad a Skalice, nadm. v. 390 — 450 m) a na les-
nim zdavodé RoZmitdl p. Treméinem (jizni Brdy) na polesi Huté (Z od Hut{, nadm.
v. 635 — 695 m), na polesi Vacikov (SSZ od Vacikova, nadm. v. 600 — 640 m). Te-
rénni Seteni spojend s odb&rem plodnic jsem provddél v obdobi bfezen — prosinec
viceméné pravidelné, a to na plochach na lesnim zavodé Dobfi§ v cca l4dennich
intervalech, na lesnim zivodé Rozmital 1)X mésiéné V pfipadé priznivého poéasi
jsem odebiral plodnice i v zimnim obdobi (pFfedeviim na Dobfi§sku).

Dosazeneé vysledky

Antrodia heteromorpha (Fr. ex Fr.) Donk 1966 — outkovka ruznotvara

Syn.: Daedalea heteromorpha Fr. ex Fr, 1821
Trametes heteromorpha (Fr. ex Fr.) Neuman 1914
Coriolellus heteromorphus (Pr. ex Fr.) Bond. et Sing. 1914

Outkovka rliznotvara patfi k nasim pomistné béZnéjdim chorofovitym hou-
bam. V CSR je jejim hostitelem prakticky vyluéné smrk. V herbafi Narodniho
muzea v Praze je sice sbér ze Semil na kmenu Padus (PRM 492086), aviak
spravné urceni hostitelské dreviny se jevi jako pochybné. Nemuzeme je viak
jednozna¢né zamitnout, nebot napf. Ryvarden (1976) uvadi vzacné nalezy na
fadeé listnacha (Betula, Alnus, Fraxinus).

A. heteromorpha u nés vyrusta predevsim na odumfelém smrkovém drevé,
na parezech, pahylech, padlych kmenech a silnéjsich vétvich, metrovém pore-
zaném dievé. Vzacnéji dochézi k fruktifikaci na dosud zijicich stromech —
zde vyrustaji plodnice obvykle na bazi kment, popf. na kofenovych nabézich.
Takrka vzdy je lze nalézt pobliz néjakého poranéni ¢ primo na ném.

Plodnice outkovky ruznotvaré mohu oznacit na zakladé vlastnich pozorovani
jako dvouleté (pFezimujici). Nezfidka jiz zacatkem léta zacinaji vyrustat nové
plodnice (éasto z prasklin kury), béZné vzajemné srustaji a vytvareji nékdy
i plo$né rozsahlé srostlice zcela rozlitych, popf. polorozlitych plodnic s drob-
nymi klobou¢ky barvy Sedobilé af spinavé Sedé. Plodnice brzy dozravaji a
obvykle jiZz na podzim zacinaji sporulovat. Sporulace byva prerusena pricho-
dem zimy, avsak obnovuje se brzy z jara. Jiz koncem bfezna lze najit plodnice
s plné vyvinutymi vytrusy — jinak jarni obdobi sporulace (které je podstatné
vyraznéjsi nez podzimni) vrcholi obvykle kolem kvétna a pozvolna dozniva
béhem |éta. V tuto dobu také dochazi k ukonceni ristu plodnic, jejich odumi-
rani a pomalému rozkladu. (Vyse uvedené zavéry byly ucinény na zdakladé
mikroskopického studia 118 plodnic A. heteromorpha, sbiranych béhem let
1980—84 — ponejvice z ploch na LZ Rozmital).

Je treba zduraznit, ze vzhledem k tuhé konzistenci plodnic postupuje jejich
rozklad velmi pomalu a odumielé plodnice (a jejich torza) proto béZné pre-
trvavaji i dalsi zimu. V tuto dobu jiz muze dojit (pokud je substrat jesté do-
statetné Gzivny a pocasi priznivé) k tvorbé novych plodnic, kieré vyristaji
mezi jiz odumrelymi ¢ odumirajicimi, nezfidka je i prerustaji a takto utvarené
plodnice pusobi pak dojmem viceletych.

K rozsifeni outkovky ruznotvaré u nds lze poznamenat, Ze je to druh vystu-
pujici na smrku v podhorském a horském vyikovém stupni, s maximem vysky-
tu v horskych smréinach, ojedinéle sestupujici na pfiznivych lokalitach mize do
pahorkatin. V horskych polohdch je misty znaéné hojny. Je zajimavé, ze lze
sledovat zvyseny vyskyt této houby v poslednich letech v nasich horskych

2




SOUKUP: SPORULACE NEKTERYCH CHOROSU

:ch posSkozovanych pusobenim imisi. A. heteromorpha se zrejmeé za té

stiva jednim z houbovych sklidetl vvznamnéji se podilejicich

slabenych smrkovych porostl, Outkovka riznotvara pusol

rv

rychle, Fytopatologicky vyznam této houby rozhodné nelze podeenovat. Tuto
outkovku lze oznacit za jednoho z ponékud prehlizenych puvodel korenovych
1 nasledné i kmenovych hnilob smrka. Vzhledem k pokracujicimu poskozovani
jehliénatych lest imisemi lze v Ceskoslovensku oc¢ekavat v budoucn

Skodlivost iéto houby (Prihoda 1983).

kovitou hnilobu dreva, ktera v odumrelém drevé postupuje znacéné

Antrodia serialis (Fr.) Donk 1966 outkovka radova

Syn.: Trametes serialis (Fr.) Fr. 1863
Coriolellus serialis (Fr.) Murr. 1907

Outkovka radova byva razena mezi nase bézné chorose. Mezi jeji hostitelske
dreviny patii v CSR jehli¢nany — a to predevsim Picea, dadle téz Pinus a Abies.
Jsou uddvany 1 vzacné nalezy na listnadich (napf. Pilat 1936—42, Domanski
1965. viz téZz bohaté spektrum haostitelskych dievin této houby v Severni Ame-
rice Overholts 1953).

A. serialis vytvari plodnice na odumfrelém drevé na zemi leZicim (obvykle
na bocich, ale 1 na spodni strané kmeni — pak byvaji plodnice zcela rozlité
a Je treba jejich urCeni ovérit mikroskopicky). Typické polorozlité plodnice
s drobnymi svétlehnédé zbarvenymi kloboucky vyristaji nejc¢astéji na pare-
zech. Houba roste nezridka i na vydfevé v dolech & opracovaném drevé ve
stavbach. i

K tvorbé movych plodnic dochazi na jiz odumrelém drevé podle mych pozo-
rovani ponejvice koncem léta a na podzim. Drive vyrostlé plodnice Casto jesté
na podzim sporuluji. Mladsi pokraéuji na jafe jesté v rustu, starsi vétsinou jiz
nikoliv. Sporulace se obnovuje pozdéji — ze 178 plodnic, které jsem vySetfoval,
jsem nejCasnéjsi pritomnost zralych vytrusi v plodnici potvrdil koncem dubna

Tab. 1. Vyskyt basidiospor v plodnicich Antrodsa heteromorpha
Occurrence of basidiospores in the fruitbodies of 4. heteromorpha

résic sebrano plodnic — = toho fertilnich (v %)
Month Fruitbodies Fertiles Percontugoe
collected (total) (out of total)
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Tab. 2. Vyskyt basidiospor v plodnicich Antrodia serialss
Occurrence of basidiospores in the fruitbodies of Antrodia errsalss

mésic sobrano plodnic — x toho fortilnich (v %)
Month Fruithodies Fortilos Porcentage
collected (total) (out of total)

|

|
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resp. zacatkem kvétna, naproti tomu bylo moZné nalézt sporulujici plodnice
jesté koncem listopadu.

Vecelku se viak sporulaéni potence druhu A. serialis jevi ve srovniéni s ostat-
nimi sledovanymi outkovkami niZsi.

U outkovky fadové se muZeme setkat se zddnlivé viceletymi plodnicemi,
kdyz nova plodnice vyrusta a &astecné (nékdy i uplné) prekryvé plodnici sta-
rou. Jinak je viak tfeba tento chorod klasifikovat pouze jako pfezimujicf (dvou-
lety).

Tab. 3. Vyskyt basidiospor v plodnicich Fomstopssa pinicola
Occurrence of basidiospores in the fruitbodies of F. pinicoln

maésie sebrano plodnic — z toho fortilnich (v %)
Month Fruitbodies Fortiles Perceutage
collected (total) (out of total)
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Tab. 4, V¥skyt basidiospor v plodnicich Osmoporus odoratus
Occurrence of basidiospores in the fruithodies of 0. odoratus

mosic sebrano plodnic — £ toho fertilnich (v %)
Month Fruithodies Fertiles Percentage
collected (total) (out of total)

Outkovku Fadovou 1ze v CSR nalézt prakticky viude. Vyskytuje se jak v niz-
sich, tak i v nejvyssich horskych polohich. Zatimco ve vy&sich horskych polo-
hach vyrusta predevsim na smrku, v niZzSich vyskovych stupnich ji nalézame
castéji na borovych parezech, jak si ostatné viima4 jiz Pilat (1936 —42).

V okolnich statech je A. serialis rovnéz choroi naprosto béZny (Jahn 1979,
Domanski 1965, Plank 1978, Bondarcev 1953).

Plsobi ¢ervenohnédou kostkovitou hnilobu dfeva. Skodi na drevé jiz odum-
relém (na ponechanych zbyteich kulatiny v lese), nezifidka vystupuje i na ne-
osSetfeném drevé pouzitém pro stavebni uéely (doly, domy, kilny). Patii mezi
¢astéjsi choroge, podilejici se na rozkladu smrkovych parezia. Z hospodarského
hlediska je tento choros vyznamny predevsim rozkladem véas nezpracovaného
smrkového dreva a ob¢asnymi §kodami ma drevé stavebnim.

Fomitopsis pinicola (Sw. ex Fr.) P. Karst. 1881 — troudnatec pasovany

Syn.: Fomes pinicola (Sw. ex Fr.) Fr. 1848
Fomes marginatus (Pers. ex Fr.) Bres. 1890

Troudnatec pasovany patfi mezi nase nejhojnéjii choroge. Roste naprosto
béZzné od nizin az vysoko do hor. Substratové spektrum tohoto chorose je mi-
moradné bohaté — roste bézné jak na listnacich, tak i na jehli¢nanech. Vy-
razné ziejmé nepreferuje zadnou drevinu, i kdyz napf. v horskych a podhor-
skych lesich byva vcelku samozrejmé nalézan predevsim na smrku (popr. jedli).

Nejcastéji byva jeho hostitelem smrk (Picea abies), dale nasleduje buk (Fagus
sylvatica). Velmi ¢asto byva nalézan i na jedli (Abies alba), ovocnych stromech
(viz téz Kotlaba 1962) — piedeviim na tieSnich (Cerasus avium, C. vulgaris,
C. serrulata), hrusnich (Pyrus communis), slivonich (Prunus domestica), jablo-
nich (Malus silvestris), ofeSaku (Juglans sp.) a zfejmé i dalSich. Dalsimi hosti-
telskymi difevinami v CSR jsou borovice (Pinus), biizy (Betula), topoly (Po-
pulus), douglaska (Pseudotsuga), habr (Carpinus), jefab (Sorbus), akat (Robi-
nia), jirovec (Aesculus) a katalpa (Catalpa).
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Tab' 5. Vyslkyt basidiospor v plodnicieh Skeletorutis amorphus
Oceurrence of basidiospores in the fruithodies of S, amorphus

mos schrano l\lmlnh- 7z toho ferulmceh
Month Fruitbodies Fertiles
collected (total) (out of total)

Nové plodnice troudnatce pasovaného vyrastaji predevsim v lété a na pod-
zim. Zpocatku vypadaji jako bilé, vétsinou az nazloutlé uzlicky, které za pri-
znivého vlhkého pocasi rychle prirastaji. Brzy se objevi na povrchu tvoriciho
se klobouku charakteristické ¢ervené zbarveni. Mladé plodnice je citit nepfi-
jemné zatuchle az nakysle. U bujné rostoucich plodnic byvaji na hymenoforu
vyloucené kapky tekutiny. V zimnim obdobi rast prestivd a k jeho obnoveni
dochazi opét na jare.

Plodnice nalézame na jiz odumrelém drevé jak stojicim, tak i na zemi lezi-
cim, méné jiz na parezech. Nikterak vyjimeén# vyrustaji 1 ma dosud Zijicich
hostitelich — zde je jejich vyskyt vazan predevsim na spodni ¢asti kmenu,
oddenku (vétSinou pobliz néjakého poranéni), i kdyz je lze nalézt nékdy i vy-
soko na kmenu.

F. pinicola patii mezi naSe vytrvalé chorose, jejichz plodnice se nezfidka
dozivaji stari 10 i vice let. K sporulaci dochazi u vyzralych plodnic na jare,
v zavislosti na prabéhu pocasi. Vysyp vytrusit byva u jednotlivych plodnic
prakticky jednorazovy, mohutny; bélavy vytrusny prach nékdy zéasti ulpiva
na povrchu klobouku nize poloZenych plodnic. Kratce po sporulaci (ke které
dochdazi nejéastéji v kvétnu) se obnovuje riust plodnic (dochazi k zartstani sta-
rych rourek a postupnému narustu nové hymenialni vrstvy) (Soukup 1983).

Na zakladé mikroskopického studia 806 plodnic F. pinicola nemohu potvrdit
pozorovani nékteryeh jinych autorti ohledné déletrvajici sporulace tohoto cho-
roSe. Zralé vytrusy jsem nalézal v plodnicich pouze v obdobi duben — cerven,
pouze vyjimeéné (2X) v fijnu — a to v malém mnozstvi. Ostatné mimo uvade-
nou dobu nebylo vétSinou mozné nalézt v plodnicich ani plné vyvinuté a tvor-
by basidiospor schopné basidie.

V CSSR patfi troudnatec pasovany mezi naprosto bézné chorose, coz ostatné
dokumentuje i poéet sbéry doloZenych lokalit (1052 — Kotlaba 1984). Obdobné
v okolnich statech i jinde v Holarktidé je zcela bézny.

Fomitopsis pinicola neni vyluéné parazitickou houbou. Velmi ¢asto vyrusta




Tab. 6. Sporulace 5 vybranyeh drulni chorofi
Sporulation of 5 selocted polypores
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na dreveé jizZ odumfelém, kde pusobi pomérné rychle postupujici ¢ervenohnédou
hnilobu. Pokud napadne zivy strom, dochéazi k infekci predevsim poranénim
(velmi c¢asto zpusobenym tézbou a naslednym pribliZzovanim nebo loupanim
jeleni zvéri). Rozklad drfeva je pomalejsi a strom nezfidka odolava parazitovi
10 i vice let (predevsim listnd¢e — na téch muzeme také nalézt nejstarsi plod-
nice). Napadené stromy obvykle podlehnou naporu vétru a v mistech, kde je
drevo nejvice poskozeno, se zlomi.

Vzhledem k hojnému vyskytu tohoto choroie v CSR a jeho ¢astému (i para-
zitickému) rastu ma smrku je nutné ho oznaédit jako vyznamného houbového
skudee nasi hospodarsky nejdulezitejsi dreviny. Zda se, ze v poslednich letech
S§kod pusobenych touto houbou v nasich smréinach pribyva.

Osmoporus odoratus (Wulf, ex Fr.) Sing. 1944 — anyzovnik vonny

Syn.: Anisomyces odoratus (Wulf. ex Fr.) Pil. 1940
Gloeophyllum odoratum (Wulf. ex Fr.) Imaz. 1943

Anyzovnik vonny patri v CSR mezi vecelku bézné druhy choroSovitych hub.
Vyrusta prakticky vyluéné na jehliénanech — z toho predev§im na smrku
(Picea), podstatné méné jiz na jedli (Abies) a na borovici (Pinus). Udajné nalezy
na listnadich (Quercus, Fagus), 1ze povazovat za zcela evidentni omyly pfi urce-
ni substratu, coz bylo ostatné v radé pripadu dodateénym rozborem zbytkh
hostitelské dreviny potvrzeno.

O. odoratus vytvari plodnice témér vzdy v prizemni vrstvé — nejcastéji na
parezech, popl. na zemi se povalujicich kmenech, metrovych polenech apod.
Ma pozorovani nasvédcéuji tomu, Zze nové plodnice vyristaji prakticky po celé
vegetaéni obdobi — jejich rust je vSak velmi pomaly. Zpocatku pripominaji
drobné rezavohnédé bochanky, snadno poznatelné svou charakteristickou vuani.
U plodnic vyrostlych v druhé poloviné roku ¢asto nedojde v tomto roce ani
k vytvoreni rourek. Na jare dalsiho roku se vytvaii na okrajich plodnic svétle
rezavohnédy rustovy val a brzy dojde k prirustani — totéZz se opakuje po né-
kolik dalsich let. Stredni (nejstarsi) ¢ast plodnice tmavne (az Cerna), takze
zijici viceleté plodnice jsou tvarové i barevné dost rozmanité. Stari, jehoz do-
sahuji jednotlivé plodnice, byva riizné — obvykle se pohybuje kolem 5 let. Je
zrejmé dost odvislé od UZivnosti substratu, i kdyz O. odoratus patfi mezi cho-
rose, které osidluji drevo nezridka jiz ¢asteéné naruSené a dovedou ho rozlozit
az na trouch.

Velice zajimava je i sporulace anyzovniku vonného. Ze 166 zivych plodnic,
které jsem mikroskopicky prosetril, byly spory nalezeny pouze u 19, a to ve-
smés v Casném predjafi (jiz koncem brezna, dosti ¢asto vSak i v dubnu —
podle prubéhu pocasi). V letnim ani podzimnim obdobi jsem zadné vytrusy
nenalezl.

Anyzovnik vonny je v CSR rozsifen prakticky po celém tzemi, a to od nizin
az vysoko do hor. Velmi ¢asto byva nalézan predevsim v pahorkatiné (jak po-
ukazuje Kotlaba 1984), av8ak ani v niZzSich polohach neni nikterak vzaeny v mis-
tech, kde naléza dostatek vhodného substriatu (predevsim ve smrkovych mo-
nokulturach). Nezridka byva sbiran i na opracovaném dievé (predev§im v do-
lech a sklepich). Obdobné lze hodnotit jeho vyskyt i v okolnich evropskych
statech — vSude dava zretelnou prednost smrku jako hostitelské drevine.

O. odoratus pusobi éervenohnédou kostkovitou hnilobu napadeného dieva.
Pro smrk je nesporné vyznamny (predevsim jako jedna z ¢astych hub podileji-
cich se na rozkladu parezi, popf. na zemi lezicich zbytki kment). Jeho vzéc-
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né parazitické vystupovéni (je uvadén nékterymi zahrani¢nimi autory jako
ranovy parazit — Kreisel 1961, Plank 1978) u nds nebylo zatim potvrzeno.

Skeletocutis amorphus (Fr. ex Fr.) Kotl. et Pouz. 1958 — kostrovka beztvara

Svn.: Polyporus amorphus Fr. ex Fr. 1821
Gloeoporus amorphus (Fr. ex Fr.) Killermann 1928

Kostrovka beztvara patii mezi nase béznéjsi chorosovité houby. Svym vysky-
tem je u nas vazdna prakticky vyhradné na jehli¢nany, a to hlavné na borovi-
ce (predeviim Pinus sylvestris) a dost ¢asto i smrk (Picea abies). Jsou doloZeny
i sbéry z jedle (Abies alba). Jako dost pochybné se jevi udajné ndlezy na list-
nacich (napr. Brdy, Strasice — Quercus).

Nové plodnice vyrustaji koncem léta a na podzim — ma terénni pozorovani
véak nasvédéuji tomu, Ze jsou vétSsinou pifezimujici a nezfidka jesté z jara vy-
kazuji rastovou aktivitu. Sporulace se jevi jako dosti nevyrazna a nelze tvrdit.
7e by byla na jafe mohutnéjsi nez pred zimou.

Plodnice nedosahuji velkych rozméru, ¢asto vsak vzajemné boéné srustaji.
Zdaleka nejcCastéji vyrustaji na parezech, podstatné méné na jiném odumrelém
drevé.

Houba vyrusta v CSR prakticky po celém uzemi (i kdyZ pomistné roZztrou-
sené) — z nizin vysoko do hor. Zatimco v nizdich a teplejSich polohach byva
ponékud ¢astéji nalézana na borovych parezech, v podhufi a horach dava pired-
nost spise smrku. Vystupuje jako saprofyt, napadené drevo rozklada jako ligni-
novorni houba na platy az trouch v kone¢né fazi barvy bélave.

V okolnich stitech je kostrovka beztvara vcelku rovnéz bézna (Domanski et
al. 1967, Bondarcev 1953), jeji svétové rozdifeni bude zrejmé omezeno prede-
véim ma mirny pas severni polokoule (Domanski et al. 1967). S. amorphus je
vyznamny predevsim rozkladem parezi jehli¢nant. Jeho ranovy parazitismus,
ktery uvadi Plank (1978), nemohu na zakladé vlastnich Setfeni potvrdit.

Zaver

V predkladané praci jsou uvedeny vysledky studia sezonniho rytmu tvorby
(a uvolnovani) basidiospor u 5 druht chorosu ziskané na lokalitdch ve stred-
nich Cechiach. U druht tvoricich dvouleté (= prezimujici) plodnice (Antrodia
heteromorpha, Antrodia serialis, Skeletocutis amorphus) se 1ze setkat s fertil-
nimi plodnicemi témér po celou vegetacéni sezénu — lze vSak vypozorovat dvé
obdobi (pozdné jarni a podzimni), kdy je patrny vice ¢i méné vyrazny narust
¢etnosti vyskytu fertilnich plodnic.

U dvou zde uvadénych druhu tvoricich plodnice viceleté (= vytrvalé), a sice
Fomitopsis pinicola a Osmoporus odoratus, je tvorba basidiospor soustiedéna
do nepomérné uzsiho ¢asového useku na jare (a to u O. odoratus vylucéné, u F.
pinicola dochazi u nas k sporulaci snad jeSté vyjimeéné i na podzim). Tato
zjisténi jsou zjednoduSenou formou zachycena v zavérec¢né souhrnné tabulce.

Ziskané vysledky lze (po ovéleni v konkrétnich podminkach) vyuzit i v les-
nické praxi (napf. pri planovani téZebnich zasahu ¢ nasledného priblizovani
mimo obdobi sporulace choros — ranovych parazitli, mezi néZz lze z uvadé-
nych druht fadit Fomitopsis pinicola a Antrodia heteromorpha). V této sou-
vislosti je oviem treba dodat, Ze fada chorosu se tspé$né §ifi proristanim my-
celia korfenovymi sristy. Velmi malo je zatim znamo (aZ na nékteré vyjimky),
jak se podileji na propagaci téchto hub anamorfni spory.
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Summary

In the paper are presented the results, obtained during the study of season rhythm of
basidiospore production and release as well as some new information concerning the
biology and ecology of 5 polypore species here are given. These species were found
on spruce (Picea abies) in some chosen localities in Central Bohemia (near the towns
Dobris and RoZmitdl p. Trems.).

Antrodia heteromorpha belongs in Bohemia to locally quite common polypores.
The fruit-bodies grow mostly on already dead spruce wood, less frequently on trunk
bases or above the butts of living spruces (usually near an injury or right on it).
The fruit-bodies of A. heteromorphae are biennal (== hibernating). Quite often they
begin to grow already at the beginning of summer, ripen very soon and usually begin
to sporulate in the autumn. The sporulation is interrupted by the coming of winter
and starts again in early spring when it is more conspicuous. The withering and
very slow decomposition of the fruit-bodies is the last phase. Quite frequently it is
possible to see young fruit-bodies outgrowing the old ones. A. heteromorpha grows
in Bohemia almost exclusively on spruce (Picea), with the maximum occurrence in
mountain spruce forests, Recently it is possible to observe a higher occurrence of
this species as well as of the damages caused by this fungus in our mountain
ranges, exposed to air pollution.

Antrodia serialis belongs in Bohemia among common polypores, growing on coni-
fers particularly (Picea, also Pinus, Abies). The fruit-bodies grow on dead wood lay-
ing on the ground, very often on tree stumps as well. They are biennal (- hibernat-
ing) potentially, but the earlier grown fruit-bodies (in summer) usually do not re-
generate the following spring. The production of basidiospores starts in the case of
earlier grown fruit-bodies already in the autumn, but in spring the sporulation
starts somewhat later, than, for example, in A. heteromorpha. A. serialis occurs pract-
ically everywhere in Bohemia — in higher mountain it is more often found on
spruce, in the lowlands on pines. Its importance in our woods consists mainly in its
ability to decompose tree stumps.

Fomitopsis pinicola belongs among the most common polypore species in Bohemia.
It is found everywhere from the lowlands to high mountains, on various species of
both coniferous and broad leaved trees. The perennial fruit-bodies grow on still alive
hosts as well as on dead wood laying on the ground or on stumps. The ripe fruit-
-bodies start sporulation in spring (usually May). Afterwards they resume their
growth; they can live up to 10 (or even more) years. Exceptionally spores can be
found in the fruit-bodies in the autumn, t0o. F. pinicola is from the forestry point
of view a very important fungus in Bohemia, on one hand it is an injury parasite
(the infection often occurs after the tree is injured during the timber production,
by browsing, etc.), on the other hand its activity decomposes the already dead wood.

Osmoporus odoratus belongs among the common polypores in Bohemia. Practically
it grows exclusively on coniferous trees — on spruce (Picea) mainly, less on fir
(Abies) and pine (Pinus). The perennial fruit-bodies grow on the dead wood close
to the ground, most often on tree stumps. New fruit-bodies grow practically during
the whole vegetation season, but their growth is very slow. Fertile fruit-bodies are
not found commonly — predominantly in early spring (March — April). From the
forestry point of view O. odoratus is important as one of the tree stumps decomposing
species.

Skeletocutis amorphus belongs among our most common polypores. Its occurrence
in Bohemia is almost exclusively bound to the coniferous trees, most frequently to
pine (Pinus), less to spruce (Picea) — mainly in higher altitudes. The predominantly
biennal (= hibernating) fruit-bodies grow at the end of summer and beginning of
autumn. The sporulation appears to be quite inconspicuous and it can not be said
that it is more prominent in spring than before winter. S. amorphus is, as a matter
of fact, exclusively saprophytical in Bohemia and it is particularly important for the
coniferous tree stumps decomposition.

The results obtained are presented in the table 1 —5 and in a simplified form in
the closing summarizing table. After the verification in field conditions it will be
possible to use them in forestry practice, e. g. to plan the greatest timber production
and transport out of the season of mass sporulation of polypores (the injury para-
sites). including especially Fomitopsis pinicola and Antrodia heteromorpha. Never-
theless, in this connection it is necessary to mention that a number of polypores pro-
pagates successfully by the way of mycelium growing through the root concrescence,
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So far very little is known (excluding some excepiions) about the role of anamor-
phous spores of these fungi during their propagation.
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Toxinogenni druhy rodu Penicillium Link a kli¢ k uréeni
béznéji se vyskytujicich zastupcii v Cechiach

Toxigenic species of the genus Penicillium Link and a key to the determination
of frequently occurring representatives in Bohemia

Olga Fassatiova

V praci je podan prehled dvaceti hojnéji se vyskytujicich, potencialné
toxinogennich druhli a dvou variet rodu Penicillium Link s udaji o jejich
toxinech a s uvedenim puvodu kmenit v Cechdch. Byl sestaven kli¢ k urceni
téchto taxoni se struénymi popisy a doplnén obrazovym znazornénim né-
kterych morfologickych znaki kolonie a $tétce.

A survey of twenty frequently occurring, potencially toxigenic Penicillium
Link species and two varieties with data about their toxins and origin of
their isolates in Bohemia is submitted. A key to the determination of these
taxa with brief descriptions is compiled and complemented by drawings of
certain morphological features of the colony and penicillus.

Uvod

Rod Penicillium Link je jednim z nejhojnéji druhoveé zastoupenych rod radu
Moniliales (Deuteromycetes). Jeho zastupei tvori stdlou slozku vsech biocenéz
(pada, ovzdusi, voda, povrch rostlin i Zivo¢ichu. potraviny a dalsi suroviny
i produkty organické a anorganické povahy). Ucastni se pudotvornych poch-
di, nékteré druhy pusobi skladkové hniloby a v mnoha pripadech jsou spolu
s jinymi mikroorganismy pri¢inou degradace materiali ulozenych v nevhod-
nych podminkach. Penicilia velmi c¢asto napadaji Spatné uskladnéné potraviny
a vytvareji na jejich povrchu, zvlasté u potravin s obsahem glycidi, charakte-
ristické zelené narosty. Pri zvySeném obsahu spor penicilii v ovzdusi mohou
spoluptisobit jako alergizujici slozka.

V poslednich dvaceti letech je pozornost mykologi, biochemikt, hygieniku
i lékart soustredéna na sekundarni metabolity rady imperfektnich hub — my-
kotoxiny. Tyto latky jsou produkovany zastupci rod Penicillium, Aspergillus,
Fusarium i dal§imi. Je znamo, Ze produkce specifickych toxini se projevuje jen
u neékterych kmeni a je odvisla od substratu i dalSich podminek, Toxinogen-
nim houbam je proto vénovana pozornost z hlediska jejich nebezpeéi pro lid-
sky i ZivociSny organismus. Souborné zpravy o toxinogennich houbach a jejich
toxinech nalézame u Moreaua (1968), Cieglera (1975), Mislivee (1977, 1978).
Wyllie a Morehouse (1977), Beuchata (1978). U nés se touto problematikou
zabyva jiz také rada autort. Zpravy o toxinogennich houbach v potravinich
a krmivech prinaseji Piska¢ (1982). Vesela et al. (1982), Fassatiova a Vesela
(1982), Musilek (1982), Jesenska a Polakova (1982), Jesenska (1982), Beranova
et al. (1986), Moravec (1984), Neumannova (1985). Z hlediska vlivu na lidsky
organismus prinasi zpriavu Dvorackova (1982). Price tykajici se nalezti my-
kotoxini z domacich kmenti nalézame u Veselé et al. (1978), Vesel¢ a Fassa-
tioveé (1982), Veselé et al. (1985) a u Veselého et al. (1982, 1985).

Nebezpeé¢i mykotoxinii pro ¢lovéka nebo hospodarska zvirata zavisi na je-
jich mnoZstvi v substratu, délce konzumace, stdri organismu atd. Z myko-
toxinu, které jsou dale v tabulce uvedeny, je luteoskyrin povaZovan za kan-
cerogen, palutin a penicilliovd kyselina za potencidlni kancerogeny.

Citreoviridin a citrinin jsou divany do souvislosti se syndromem zluté ri7ze.
ktery se vyskytoval v Asii,
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Ochratoxin A je uvadén jako jeden z faktoru zpusobujicich balkanskou en-
demickou nefropatii lidi, ktera postihuje nékteré oblasti Jugoslavie, Bulharska
a Rumunska.

Ochratoxin A spolu s citrininem zpusobuji nefropatii prasat, vyskytujici se
v severnich oblastech Evropy i u nas.

Kontaminace silaze druhem Penicillium roqueforti zpusobila zmetani a tny-
ny krav v USA a CSR.

Prehled a diagnostika toxinogennich penicilii

Dosud byla zjisténa produkce mykotoxini pfibliZzné u 50 druhi rodu Peni-
cillium (Scott 1977). Identifikace druht tohoto rodu je casto velmi obtizna. Je
to zpusobeno piedevdim variabilitou kolonii a nékterych znakt na konidioicru
a Stétci. Nekteré skupiny rodu Penicillium nejsou dosud kriticky zpracovany.
U vétsiny toxinogennich druhu nezname askorosporové stadium. Systém rodu
Penicillium byl od r. 1949, kdy vysla monografie Rapera a Thoma, beze zmén
pouzivan priblizné do roku 1976. V dusledku nesnadného rozliSovani pravé
nékterych toxinogennich druht byly publikovany prace revidujici dosud uzna-
vané pojeti ve skupiné asymetrickych penicilii (Samson et al. 1976, i977a,
1977b; Fassatiova 1977). V poslednich letech vysly dvé nové monografie rodu
Penicillium od Pitta (1979) a Ramireze (1982). Ramirez zachoval Raper a Tho-
movo tifidéni rodu a pri¢lenil k nému vSechny do té doby popsané a kriticky
zhodnocené nové druhy. Knihu vybavil barevnymi fotografiemi kolonii vSech
uvedenych druht na trech Zivnych pudach (Czapek-Dox agar,. Czapek-Dox
agar s kvasniécnym extraktem a malt-extrakt agar). Pittova monografie pfi-
nasi zcela nové tridéni rodu Penicillium. Duraz je kladen na rustové vlastriosti

kolonii na trech Zivnych pudach (Czapek-Dox agar s kvasniénym extraxtem,
ddle s glycerinem a malt-extrakt agar). Tim se urdité druhy charakterizované
podobnym typem konidioforu dostavaji do ruznych skupin. V nékterych pii-
padech ma tento autor i odliSné pojeti v ramei uréitého druhu nez je v mono-
grafii Raper a Thoma, Ramireze i taxonomické studii Samsona et al. Pro praxi
je z téchto divodi vyhodnéjsi starsi tfidéni podle Rapera a Thoma, jak je
zachovava i Ramirez.

Nejvetsim tskalim pri identifikaci druht zistava stale podsekce Fasciculata,
ktera zahrnuje druhy se schopnosti tvorit konidiofory v méné ¢&i vice zitetelnych
svazcich, V této skupiné je také zastoupeno nejvice toxinogennich druht.
Problematika v taxonomii této skupiny byla jiZz nékolikrate zdtraznéna (Sam-
son 1981, Fassatiova 1982). Vysledky studii tykajici se vyuziti mykotoxinti jako
diagnostického znaku pro penicilia této skupiny nejsou zatim jednoznacné
(Frisvad 1981). Tento autor se priklani k systému podle Pitta a zdirazauje
vyznam fyziologickych znaka v taxonomii.

V nasledujici tabulce (Tab. ¢ 1) i kliéi je uvedeno 20 druht a dvé variety
hojnéji se vyskytujicich toxinogennich zastupcti rodu Penicillium. Mezi né
patri i ty, které jsou pouzivdny pri vyrobé syri a nékterych salamu. DulezZité
viak pro praxi je, zda pouzivané kmeny jsou toxinogenni a dale zda v daném
substratu mohou toxiny produkovat (Scott 1981). U jednotlivych druhi jsou
v tabulce uvedeny toxiny podle nasich i celosvétovych zprav. Puvod cili sub-
strat je uveden jen z nasich podminek.

Oznaceni druht a jejich prislusnost do sekci a podsekci je v tabulee v sou-
hlase s monografii Ramireze (1982), Synonyma jsou uvedena jer u téch druhu
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Bekece a podsckee

Monoverticillata

Biverticillata
Asymmetrica
Divaricats

Lanata

Velutina

Tab. 1. Toximogenni druhiy rodua Penicillium izolované v Cechdch

Druh variota

. citreo-viride Biourge
. frequf;.!um

. jonthinellum Biourge

. canescens .\ul»ly

. lanosum Westling

commune Thom
cstranum Thom

corylophtivm Dierckx

. ateckss Zaleski
. chrysogenum Thom

(Syn. P. notatum Westling
P. meleagrinum Biourge)

. rogueforts Thom

. oxolicun Currie et Thom

Toxiny

citreoviridin

citreomycetin, frequentin, palitantin

kyselina penicilliovd, janthitreny A

citrinin, kyselina penicilliové

patulin, lanusolin

ochratoxin, kyselina eyklopiazonova

oitrinun, aflatoxin
eitrinin

oitrinin
citrinin, kyselina pemeilliova

PR-toxin, roquefortin, kysehna

penicilliovi, patulin, kyseling myko-

fenolova
kyselina sekalonovi D

Plavod

l.‘\'n’.. '

puda

plida, obilky

phds, kemiva

prida, obilky
puda, n|||I]\_~,-_

bwr=ké origky, 1y
‘\;un;\-‘ .;n_\’.
puda, syry

pida, krmi orisky
puda, ovzdusl, obilky
krmiva

pud, siliaz

pida, kemiva, obilky
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Fasciculata

Biverticillata
Symmetrica

P. verrucosum var. verrucosum (Westling)

Samson, Stolk, Hadlok
(Syn. P. viridicatum Westling)

P. verrucosum var. cyclopium
(Westling) Samson, Stolk, Hadlok
(Syn. P, eyclopium Westling

P. palitans Wostling
P. aurantiovirens Dierckx
P’. martensis Biourge
P. erustosum Thom
? P. puberulum Bainier
' P. aurantiogriseuni Dierck)
. expansum Link
(Syn. I, glawcum Link)

. griseo fulvum Dierckx
(Syn. P. patulum Baimer
P. urticae Bainier)
. granwlatum Bamier
. claviforme Bainier

. tslandicum Sopp
'
. variabile Sopp __..
. purpurogenum Stoll
rubrum Stoll

citrinin, ochratoxiny A - (), kyselhina
penicilliovd, brevianamid A, xantho
megnin, viomellein, viridicatumtoxin,
viridicatin, kyselina mykofenolovi

puda, ovzdusi,
obilky, potravin)

kysolina eyklopiazonovi,
kysolina penicilliové, patulin,

penitrem A — E, roquefortin A - B druhu

patulin, citrinin jablka, r¥ze, ovoenéd vyroh

ky, potraviny, obilky, pada,

ovzdusi
patulin, griseofulvin, puda, obilky, Kriniva

kyselina cyklopiazonova

pada, obilky, Krnuva
puda, zbytky rostlin

patubin, penitrem A
p.tulin, citrinin

wlanditoxin, luteoskyrim.
oyklochlorotin
ochratoxin A pica, obilky, Kemn
1!\'Z|l|‘\|

pudsa, obilky

pada, krmiva, obilky

rubratoxin A—B
rubratoxin A—B
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1. — Typy konidioforu se §tétei: a — monoverticilatni, b, ¢ — biverticilaini asymetric-
ky, d — terverticilatni asymetricky, e — divarikatni, f — biverticilitni symetricky,
g — fialidy ampuliformni, h — fialidy lanceoldtni (pfekresleno podle Samsona et
al., 1981). — Strukiura kolonie: i — sametov4, j — vlnata, k — zrnita, 1 — svazdita
{prekresleno podle Samsona et al., 1981).
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nebo variet. u nichz se v nynéjsi mykotoxikologické literature pouziva rozii¢na
nomenklatura.

Kli¢, ktery nasleduje, je sestaven na zdkladé vlastnich zku3enosti a zkonfron-
tovan a doplnén nékterymi Udaji z monografie Rapera a Thoma (1949), Pitta
(1979), Ramireze (1982), Samsona et al. (1976). Morfologické terminy tykajici
se konidioforu, predeviim stavby Stétce i struktury porostu, jsou zachyceny na
prilozenych perokresbach a z¢asti i na fotografiich znazornujicich nékteré typy
kolonii. Raper a Thom rozlisovali konidiofory se &tétcem monoverticilatnim,
biverticilatnim asymetrickym a biverticilatnim symetrickym a konec¢né se stét-
cem polyverticilatnim. Podle toho rozdélili rod Penicillium do prislusnych sekei.
Toto pojeti prejal i Ramirez. Pitt a Samson et al. rozlisuji stétec monoverti-
cilatni (obr. la), biverticilatni asymetricky (obr. 1b), terverticilatni (pripadné
kvaterverticilatni) asymetricky (obr. 1d) a biverticilatni symetricky (obr. 1f).
V rameci terverticilatnich penicilii nachazime pod preslenem metul 1—2 vétve.
Divarikatni stétec, ktery se objevuje u nékterych bi- i terverticilatnich penicilii,
je charakterizovan metulami, pripadné i vétvemi v ostrém uhlu odklonénymi
od osy konidioforu (obr. le). Pitt fadi druhy s divarikatnim stétcem do zvlasini
sekce Furcata. Zatim co Raper a Thom a Ramirez zafazuji druhy s divarikat-
nim &tétcem do podsekce Divaricata v sekci Biverticillata Asymmetrica. Mono-
verticilatni a biverticilatni, pripadné terverticilatni i kvaterverticilatni penicilia
s asymetrickym konidioforem (Stétcem) maji konidiogenni bunky (fialidy) lah-
vicovité (ampuliformni), to znamend, Ze viastni télo fialidy pfechazi vice méné
nahle v kréek., z néhoz se tvori konidie. Kréek muze byt nékdy velmi kratky,
vzdy viak ma stejny priumér na bazi jako na vrcholu. Sekce Biverticillata
Symmetrica (podle Rapera a Thoma i podle Ramireze) ma vétsinou velmi uzce
stavény Stétec a fialidy jsou lanceolatni (podle Pitta acerdzni) to znamena, Ze
vlastni télo fialidy prechazi do pozvolné se zuzZujiciho krcku na zpusob ostre
orezancho konce tuzky (obr. 1f, 1h).

Tvar konidii a jejich povrch byva velmi dulezitym rozliSovacim znakem.
Jemné zdrsnélé konidie viak ¢asto velmi tézko rozliSujeme od hladkych nejen
z technického duvodu presnosti mikroskopu, ale také proto, ze rada druha
muze mit jak hladké, tak i1 zdrsnélé konidie. To plati i pro povrch konidioforu,
zvlasté pro jeho stopku, tj. jeho nosnow a nevétvenou ¢ast. Na sladinkovém
agaru se muze projevit zdrsnélost, na Czapek-Doxové agaru méné, nebo vibec
ne. Proto pofadi dulezitosti znaka se tyka téch, které prevladaji nebo jsou
vyrazné i v pripadé nékterych fyziologickych charakteristik, jako je zbarveni
spodni strany kultury. Je dilezité posuzovat vSechny znaky v dobé plné zra-
losti kultury. Doba zralosti se pohybuje mezi 7.—12. dnem. Posouzeni makro-
skopického vzhledu kolonie, jeji struktury (sametova. vinata, zrnita, svazdéita,
obr. 1. — i, j, k, 1), ddle ryhovani (paprs¢ité ¢i nepravidelné) a koneéné zbar-
veni svrchni i spodni strany kolonie se nékdy velmi znaé¢né méni, Starsi kme-
ny ztraceji mnohdy puvodni charakter. Uvedené znaky kolonie jsou mimo
individualitu kmene odvislé od kvality Zivné pady a jejich mikroelement(
a v souvislosti s tim i od kvality vody, kterd je pro pripravu zivné pudy
pouzita. .

Souhrnné lze pro praxi urcovani penicilii Fici, Ze spravné urceni druhu zavisi
na vyzralosti kultury, dovednosti pfipravy preparidtu a na osobni dlouhodobé
zkuSenosti. Pri pripravé preparati odebirdme vzorek na rozhrani mezi lemem
kolonie a sporula¢ni zonou. Preparaty pripravujeme bud nativni ve vodnim
prostredi s tweenem 80 (1 kapka tweenu na 100 ml vody) nebo trvalé (v lakto-
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fenolu s bavlnikovou nebo metylovou modri). Velmi uZiteénym je pozorovani
vyjmuté ¢asti kolonie i s agarem na podloznim skle pii malém zvétSeni nebo
pfimé pozorovani okraje kolonie v misce pfi malém zvétSeni (100—200:x).
Konidiofory se Stétci nejsou deformovany a maji prirozenou strukturu i rist.
V néasledujfcim kli¢i jsou kolonie i mikrostruktury popisovany na Czapek-
-Doxové agaru ve stari 10 dni.

Kli¢ k urcéovani potencialné toxinogennich druht rodu Penicillium

la Stétec monoverticilatni

b Stétec bi- az terverticilatni

2a Kolonie 2,5—3 cm v primeéru, tvoxene bllvm nobn cmonove /lutvm niz
kym, hladkym porostem. Sporulace po delsi dobé $edd, spodni strana l\u-
lonie zluta. Konidiofory hladké, maximéalné 150 #gm dlouhé, s kompaktnim
svazkem fialid. Konidie kulovité, hladké, 2,5—3 um P. citreo-viride Biourge
Kolonie 5—6 c¢cm v priuméru, sametové, brzy Sedozelené sporulujici a pras-
né, se ziretelnym paprscéitym ryhovanim, nékdy s odliSnymi pfirastkovymi
zonami, Stired kolonie byva svétle hnédy. Spodni strana ZlutooranZova az
hnéd4. Konidiofory hladké, 100—200 #m dlouhé, s rozsifenym apikalnim
koncem nesoucim svazek fialid. Konidie kulovité, hladké nebo jemné zdrs-
nelé, 3—35um . . . . . . . . . P. frequentans Westling

3a Stétec biverticilatni, vizdy symetricky, s tésné pritisklymi metulami a
fialidami. Fialidy lanceolatni s rovnomérné se zuZujicim a zaSpicatélym
kréckem . . . . sekce Biverticillata-Symmetrica . 4

b Stétec bi- az tervertxcxlétm asymetricky, s priléhajicimi nebo slabé odsta-
lymi vétvemi a metulami. Fialidy lahvicovitého tvaru (ampuliformni) s vi-
ce ¢i méné protazenym krékem . sekce Biverticillata-Asymmetrica 7

4a Kolonie produkuji ¢erveny pigment prolinajici do okolniho media . .5

b Pokud je vytvafen Cerveny pigment, neprolina do okolniho media 6

5a Kolonie 2—2,5 cm v priméru, vloékovité az sametové, s oranzové cCerve-
nymi sterilnimi hyfami, Sporulace tmavé zelenda, prevazZuje uprostied ko-
lonie. U nékterych kment se tvori ¢erveny vypotek v drobnych kapkéch.
Spodni strana a prolinajici pigment jsou krvavé, Konidiofory hladké, 100—
—150 #m dlouhé, konidie eliptiéné aZ Siroce ovalné, 3—3,5 < 2,5—3 xm
se sténou nepravidelné zdrsnélou . . . . . P. purpurogenum Stoll
Kolonie 1—2 ecm v prameéru, sterilni hyfy oranzové ¢ervené, sporuiace
zlutozena az Sedozelend, vypotek v drobnych c¢ervenych kapkach. Pig-
ment spodni strany prolinajici do media oranzové Cerveny az tresnove
¢erveny. Konidiofory hladké, aZz 200 xm dlouhé, Konidie elipti¢né, hlaclké,
3—3,0 X 2—25 #um . . . . . P. rubrum Stell
Kolonie 2,5—3 cm v pxumcxu same!me b()h.m sporulujici, Zlutozelené az
Sedozelené. Ridky okrajovy lem nazloutly, sterilni hyfy tvori nékdy zluté
vysete v kolonii. Spodni strana Zlutid aZ oranZové hnéda. Konidiofory
hladké, az 200 um dlouhé. Konidie e]iptiéné. 3—3.,9 X 2—2,5 um
2 Y ; P variabile Sownp
Kolonie ,5—5 cm v pruméru se Alutooran/ov(’ml az oranzové hnédymi
provazé¢itymi strukturami mycelia. Sporulace zlutozelena aZ tmavé zelena.
Vypotek svétly. Spodni strana oranZové hnéda. Konidiofory hladké, 50—
—175 ym dlouhé, konidie ehptxcne hladké, 3—3,56 X 3,5—3 um
. « = A m e P, islandicum Sopp
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Stétec ma jednotlivé &asti (vétve, metuly) zretelné od osy konidioforu
odstalé . . . . podsekce Divaricata . 8
Stétec ma jednotllvc cast1 (vetve metuly) s osou konidioforu vice mdéné
soubézné .'9
Kolonie 3.4—4 cm v pruméru s porostem vloékovitym. v dnh(- spnrulnce
Sedé zbarvenym a bilym, 2—4 cm Sirokym lemem. Spodni strana zlato-
7zlutad az nahnédla nebo oranZové hnéda. Konidiofory se zretelné zdrsnélou
st(nou. 400—500 #m dlouhé. Konidie kulovité, se zdrsnélou sténou, 2—
25 pm velké . . . . . P. canescens Sopp
Kolonie 5—7 em v pluméru Jemne vlnékovne zprvu bilé, v dobé sporulace
Sedé az modrosedc. ¢asto se sterilnimi zonami hnédymi, oranZové cerveny-
mi nebo purpurovymi. Vypotek, pokud se tvori, je bezbarvy az nahnédiy.
Spodni strana bezbarva nebo Zlutozelend, oranZova aZ oranZové dCervend.
Konidiofory az 500 um dlouhé, se zretelné odstdlymi metulami pripomina-
jicimi monoverticilatni Stétec. Konidie elipti¢né aZ vejcité, ¢asto s papilkou,
lehce zdrsnélé, 3—3,5 x 28—3 um . . . . P. janthinellum Biourge
Kolonie nizké, sametové nebo prasné. . . . podsekce Velutina . 10
Kolonie vys$si, vinate . . . . . podsekce Lanata 15
Kolonie vlnaté, zrnité az zr etelne qvaﬂ‘lte . . podsekce Fasciculata . 18
Stétec je tvofen prevazné metulami a fmlldaml 5 e s e @ 1
Stétec je tvoren prevazné vétvemi, metulami a flahdaml I 13
Kolonie 2,5—3 cm v priméru, plstnaté az sametové, modrozelené az tmavé
zelené, se zretelnym paprs¢itym ryhovanim. Spodni strana kolonie hnéda.
Konidiofory hladké, 50—200 «m dlouhé. Stétec biverticilatni, nékdy i mo-
noverticilatni. Konidie ovéalné az elip¢ité, hladké, 2,8—3,2 X 2,5—2,8 um
o P. corylophilum Dierckx
Spodm stmna kolomo zluta PR T - i <
Kolonie 2—2.5 ¢m v praméru, bdmelove m/kc h()jn(_‘ paprséité ryhovaneé,
v dobé sporulace modrozelené az Sedozelené. Bohaty vypotek je Zluty, spod-
ni strana zluta az oranzova, pigment prolina do okolniho media. Konidiolor
hladky, s ponékud odstidlymi metulami. Konidie kulovité, hladké, 25—
—3mm . . . . . . . « « « « + . P, citrinum Thom
Kolonie 2 ecm v pruméru, nepravidelné ryhované, bilé, v dobé& sporulace
zlutozelené az Sedé. Vypotek svétle zluty. Spodni strana bezbarva, pozdcji
zluta az olivové zelena. Pigment neprolini do okolniho media. Konidiofory
hladké, 100—200 #m dlouhé. Konidie kulovité, hladké, 2-—2.5 gm
2. 8 % wm. i3 @ Vel W La Al w. & b P. steckii Zaleski
Kolonie 5—6 ¢m v priaméru, velmi nizké, lehce prasné, zelené aZz modro-
zelené, Spodni strana zelend, modrozelend az ¢erna. Konidiofor se zretel-
nymi bradavkami, 6 ym Siroky a 50—100 gm dlouhy. Konidie kulovité
hladké, v priméru 3,5—5 um, nékdy az 7T um . . P. rogueforti Thom
Spodni strana zluta . . o e i
5 em v praméru, s.lmetnve cnsto se /th]nym paplcutym ry-
hovanim, Zlutozelené, zelenomodré az Sedozelené, bohaté sporulujici. Stred
kolonie nékdy slabé&ji sporuluje a pak je krémovy, bily az nazloutly. Vétsi-
nou tvori zluty bohaty vypotek. Spodni strana syté zluta, pigment casto
pronikd do okolniho media. Konidiofory hladké, 200—500 #um dlouhé, 5té-
tec bi- i terverticilatni. Konidie kulovité, hladké az Siroce ovalné, 3—3,5 um,
3—4 X 28—35 gm . . X . P. chrysogenum Thom
Kolonie 3,5—5 cm v pn’:méru, sametove v dobé sporulace modrozelené aZ
tmavé zelené, tvori velkou masu spor, které se uvolfiuji v prainé vrstvé.
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Spodni strana bezbarva nebo nazloutla az oranzova. Konidiofor 100—
200 #m, hladky, $tétec ¢asto biverticilatni. Konidie elip¢ité, hladké, 3—4
44—65 #m . . . . . P. oxalicum Currie et Thom
Kolonie 2.,5—3 cm v pruméru vlnate ¢asto s hlubokym nepmudelnvm
ryhovanim. Sporulace vétSinou jen pfi okraji kolonie svétle Sedd, sedo-
modra nebo svétle zelena. Spodni strana bezbarva. Konidiofory hladke
nebo jemné zdrsnélé, 100—200 #m dlouhé. Stétec nepravidelné vétveny.
Konidie kulovité, s jemné zdrsnélou sténou, 2,5—3 um P. lanosum Westling
Kolonie 3—4 cm v pruméru, vlockovité, sporulace v soustrednych kruzich
Sedych ncbo Sedozelenych, lem zustava bily. Nékdy se tvofi bezbarvy
vypotek. Spodni strana bezbarva nebo nazloutla. Konidiofory se zrnitou
sténou, 100—500 um dlouhé, stétec s nepravidelné usporadanymi vétvemi
a metulami. Konidie eliptiéné az Siroce ovalné, hladké. 3—3.5 X 4—5 um
s P. commune Thom
Kolome /rmtc az »lndle dey bdmetow_ pozdéji se tvori na okraji drobné
svazky konidiofort . S 17
Kolonie tvori po celém povrchu svazkv komdloforu s % ® & & @R
Kolonie Sedozelené, vyrazné zrnité. Nékdy se tvori bezbarvy vypotek.
Spodni strana Zluta az oranzové hnéda. Konidiofory hladké, 400—500 w«:n
dlouhé. Vétve 1 metuly odstalé a nasedajici v nestejnych trovnich na ko-
nidioforu, Fialidy velmi kratké (4,5—6,5 um), s nepatrnym krékem. Koni-
die elipti¢né az ovalné, 2,5—3,5 X 2.2—2,5 um . P. griseo-fulvum Dierckx
Kolonie zelené. modrozelené nebo zlutozelené, vétsinou se zi’eteln_\)mi svaz-
ky konidiofori na okraji kolonie . . . 18
Kolonie modrozelené az Sedozelené, 4—5 cm v prumer‘u Stred k')lomo
zrnity az praskovity, svazky konidioforti v nékolika soustfednych kruzich,
M4 aromatickou vini po jablkach. Spodni strana bezbarva, nazloutla az
nahnédla. Konidiofory hladké. 100—350 #m dlouhé. Konidie hladké, ovilné,
3—35 X 25—3 #pm . . .+ . P. expansum Link
Kolonie 2,5—3,5 ecm v prumexu syte /elene az modrozelené, sametoveé,
zrnité, vlnaté, jindy na okraji s drobnymi svazky konidiofori., Konidiofory
zdrsnélé nebo hladké, 100—400 «m dlouhé. Konidie kulovité nebo siroce
ovalné, hladké nebo jemné zdrsnélé, 3—4 ym v priméru . . . . 19
Kolonie syté zelené, zrnité, spodni strana nazloutla: konidiofory vzdy
zretelné zdrsnélé . . P. verrucosum var. verrucosum (Westling) Samson,
Stolk et Hadlok
Kolonie modrozelené az modrosedé, stied Casto svétle hnédy, zrnité, vina-
té i prasné, na okraji s drobnymi svazky konidioforii. Konidiofory hladks,
nékdy zdrsnélé . P. verrucosum var. cyclopium (Westling) Samson, Stolk
et Hadlok
Kolonie 4 em v pruméru, vytvari se vysoky mycelidlni porost s nepravi-
delné nahlouc¢enymi hyfami. V dobé sporulace po celé plose zfetelné svazky
konidiofor jako vyrazna zrna. Sporulace modrozelena. Nékdy se tvori Giry
nebo nazloutly vypotek. Spodni strana tmavé Zzluta az hnéda. Konidiofory
mohutné., 200—1000 gm dlouhé, se sténou zietelné zdrsnélou. Konidie elip-
ticné az ovalné, hladké, 3 x3,5 pm v priméru . P. granulatum Bainier
Kolonie 2,5—3 cm v priméru jsou zpocatku tvoreny bilym vinatym myce-
liem, z néhoz zahy vyrustaji jednotlivé od sebe oddéleny az nékolik mili-
metrt vysokeé svazky konidioford (koremie) v soustfednych kruzich.
Stopka koremie je nazloutla nebo nartzovéla a sterilni, apikalni ¢ast je




FASSATIOVA: TOXINOGENNI DRUHY R. PENICILLIUM

kulovitd aZz ovalna, modrozelena, v nadmérné produkei spor pozdéji pu-
kajici. Vypotek ¢iry. Viné po lesnim humusu. Konidiofory hladké. 500 ym
i delsi, velmi nepravidelné bi- az kvaterverticilatné vétvené, Konidie
elipti¢cné, hladké, 4—4FX3—25 um . . . . P. claviforme Bainier
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Studies on Hyphomycetes from Cuba VII.
Seven new taxa of dematiaceous Hyphomycetes

Studie o kubanskych hyfomycetech VII.
Sedm novych taxonu z ¢eledi Dematiaceae

Véra Holubova-Jechovd

Seven new taxa of dematiaceous hyphomycetes collected in Cuba are
described and illustrated: Edmundmasonia biseptata Hol.-Jech., Melano-
cephala cubensis Hol.-Jech., Phaeoisaria triseptata Hol.-Jech., Xenosporium
cubense Hol.-Jech., and Ceratosporium caribense Hol.-Jech. as new species,
as well as Annellophora phoenicis M. B. Ellis var. cubensis Hol.-Jech. and
Stachylidium bicolor Link var. caespitosum Hol. Jech. as new varieties.
All new taxa are saprophytic microfungi colonizing dead wood and bark
of different broad-leaved trees and palms in Cuba.

Sedm novych taxonl tmavé zabarvenych hyfomyceti puvodem z Kuby je
popsdano a ilustrovano: Edmundmasonia biseptata Hol.-Jech., Melanocephala
cubensis Hol.-Jech., Phaeoisaria triseptata Hol.-Jech., Xenosporium cubense
Hol.-Jech. a Ceratosporium caribense Hol.-Jech. jako nové druhy, jakoZto
i Annellophora phoenicis M. B. Ellis var. cubensis Hol -Jech. a Stachylidium
bicolor Link var. caespitosum Hol.-Jech. jako nové variety. Vsechny nové
taxony ndalezi k saprofytickym mikroskopickym houbdm, které na Kubé
osidluji mrtvé drevo a kiru raznych listnatych stromi a palem

Annellophora phoenicis M. B. Ellis var. cubensis Hol.-Jech, var. nova
Fig. 2: 3.

Differt a var. phoenicis conidiophoris longioribus (50—200 xm) latioribusque (8-

10 um), atrobrunneis, crassitunicatis et conidiis 8—13 septatis, 57—120 x 9145
(—22) um, brunneis, interdum catenulatis.

Habitat in ramo emortuo deiecto arboris ignotae.

Holotypus: Cuba, Oriente, Sierra Gran Piedra Mts,, the Nature Reserve [sa-
belica Sud, near Santiago de Cuba; on a dead branch of an undetermined tree,
24. V, 1985, coll. V. Holubova-Jechova (PRM 842748).

Colonies effuse, dark brown, hairy. Mycelium immersed. Conidio-
phores arising singly or 2—3 in groups, erect, straight, dark brown, septa-
te, thick-walled, swollen at the base, narrower towards the apex, 50—200 um
long, 8—10 um thick, with up to 7 successive cylindrical proliferations. Coni-
dia formed singly at the apex of the conidiophores, straight or slightly
flexuous, obclavate to subfusiform, rostrate, conico-truncate at the base,
smooth-walled, occasionally roughened, pale brown to brown, with 8—13 dis-
tinct septa, 57—120 um long, 9—14.5 (—22) um wide in the widest part, tape-
ring to 3—3.5 um near the apex, 4.5—6.5 um wide at the base, septa averaging
6.8 um apart; often with several successive terminal proliferations forming an
unbranched chain of conidia.

On a dead fallen branch of an undetermined tree in Cuba.

Var. cubensis differs from var. phoenicis in larger conidia and longer and
wider conidiophores. Conidia of var. phoenicis are 7—13-septate, 50—70 um
long, 11—13 um thick in the widest part, tapering to 2—3 um near the apex,
3—5 um wide at the base, septa averaging 5.7 um apart; its conidiophores are
30—70 um long, 3—5 um thick. Var. phoenicis is known from dead leaves of
Cocos and Phoenix from Malaya, New Guinea and Sierra Leone.
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Edmundmasonia biseptata Hol.-Jech. spec. nova
Fig. 1: 1.

Coloniae effusae, villosae, laxae, atrobrunneae. Hyphae basales brunneae, septatae,
ramosae, 1.5—3.5 pum latae, crassitunicatae, Conidiophora singularia, erecta, recia,
usque 330 um longa, ad basin 6—9 um lata, ad apicem attenuata et 3—4 um lata,
septata, atrobrunnea, ad apicem pallidiora, crassitunicata, apicem versus ramosa, rami
T—12 x 3—45 um. Cellulae conidiogenae terminales lateralesque, monotreticae, am-
pulliformes, brunneae vel pallide brunneae, aseptatae, 6.5—10 x 3.5—4.5 ym, interdum
catenatae. Conidia clavata vel pyriformia vel obovoidea, 2-septata, pallide brunnea,
leviter crassitunicata, levia, 9—13 x 4.5—5.2 um, cum cicatrice basali usque 1 um
lata

Habitat in ramo emortuo arboris indeterminatae.

Holotypus: Cuba, Oriente, Sierra Gran Piedra Mts., the Nature Reserve lsa-
belica Norte, near Santiago de Cuba; on a dead branch of an undetermined trae,
22, V. 1985, coll. V. Holubova-Jechova (PRM 842747).

Colonies effuse, hairy. loose, dark brown, Basal hyphae brown, septaie.
branched, 1.5—3.5 um wide, thick-walled. Condiophores arising indi-
vidually, erect, straight, up to 330 um long, 6—9 ¢m wide at the base, narro-
wing towards the apex to 3—4 um wide, septate, dark brown, paler towards
the apex, thick-walled, with some short branches near the apex, 7—12 3—
—45 um. Conidiogenous cells terminal, and lateral, monotretic
ampulliform, brown to pale brown, aseptate, 6.5—10 X 3.5—4.5 um, occasio-
nally forming short acrogenous chains. Conidiogenous cells arise often directly
on the conidiophore. Conidia clavate to pyriform or obovoid, 2-septate,
pale brown, slightly thick-walled, smooth, 9—13 X 4.5—5.2 (m, with a basal
scar up to 1 um wide. The proximal septum is darker than the distal pseudo-
septum.

On a dead branch of an undetermined tree in Cuba.

Hughes (1979) transferred Edmundmasonia Subram. to Brachysporiella Ba-
tista; I prefer to keep the genus Edmundmasonia to accomodate species with
ampulliform conidiogenous cells. Conidiogenous cells at this new species are
borne directly on the conidiophore or on short apical branches or on other
conidiogenous cells, in the latter case forming short branched chains .of them.
They easily fall down without any remains on the wall, leaving only minute
pores or thinner places on the lateral walls of conidiophores or conidiogenous
cells. Conidia are borne only on the apex of conidiogenous cells. This conidio-
genous process and similar conidiogenous cells are typical also for other three
species of this genus — Edmundmasonia pulchra Subram., E. bulbosa D. Rao
et P. R. Rao and E. villosa Hol-Jech. (Holubova-Jechova 1983). The new specics
is very close to E. pulchra (illustrated by Matsushima 1975), but differs by its
only 2-septate and smaller conidia. After Matsushima (1975) conidia of E.
pulchra are 3-septate, 11.5—26 X 5—15 um.

Melanocephala cubensis Hol.-Jech. spec. nova
Fig. 1: 2.

Coloniae pilosae, atrae, inconspicuae, Mycelium immersum, ex hyphis pallide brun-
neis, ramosis, septatis, 2—3.5 um crassis compositum. Conidiophora singula, erecta,
recta, simplicia, cylindrica, brunnea, 80—140 xm longa, 45—6 um crassa, basi ad
8—11 um inflata et brunnea vel atrobrunnea, apicem versus pallidiora et ad 7—8 um
lata. Cellula conidiogena cylindrica vel cyathiformis, 7—13 um longa. Conidia singula,

1. 1. Edmundmasonia triseptata Hol.-Jech, — conidiophores with branched, termi-
nal and lateral conidiogenous cells and conidia. 2. Melanocephala cubensis Hol.-
-Jech, — conidiophores and conidia, — 3, Xenosporium cubense Hol.-Jech. muiti-
cellular conidia with “secondary conidia“ and conidiophores, 4. Phaeoisaria (ri-
septata Hol.-Jech, synnematous conidiophores with conidia.

Del. V. Holubova-Jechova
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late ellipsoidea vel late obovoidea, brunnea vel atrobrunnea, 3-septata, levia, 16—
X 10—13 um, basi truncata 5—6 wm lata, cum septis atris et crassis.
Habitat in ramo putrido arboris ignotae.
Holotypus: Cuba, Province of Havana, the locality “Esqueleras de Jaruco';
on a dead branch of an undetermined tree, 5. VII. 1985, coll. V. Holubova-Jechova
(PRM 842751).

Colonies hairy, black, inconspicuous. Mycelium immersed, composed from
pale brown, branched, septate, 2—3.5 um wide hyphae. Conidiophores
arising singly, erect, straight, unbranched, cylindrical, brown, 80—140 um long,
4.5—6 um wide, swollen at the base to 8—11 ym, distally broadened to T— 8 um
at the apex, brown to dark brown at the base, paler at the apex. Conidio-
genous cells cylindrical or obconical or cup-shaped, 7—13 yum long. Co-
nidia forming singly, broadly ellipsoidal to broadly obovoid, brown to dark
brown, 3-septate, smooth, 16—22 X 10—13 um, 5—86 um wide at the truncate
base, septa dark, in the maturity with a broad dark band. The base of conidia
lacks the marginal fimbriate collar but usually bears a central, short, narrow,
dark brown, downwards directed column. After rhexolytic conidium secession
conidiophores percurrently proliferate and bear cylindrical to cupulate remains
of the wall of conidiogenous cells.

On a dead branch of an undetermined tree in Cuba.

This new Cuban species is very close to Melanocephala triseptata (Shearer,
Crane et Miller) Hughes, which conidia are larger, 24—32X 14.5—18 um
(after Hughes 1979).

Phaeoisaria triseptata Hol.-Jech. spec. nova
Fig. 1: 4.

Coloniae effusae, fuscae, hirsutae, Mycelium in substrato immersum, ex hyphis
brunneis, 1.5—4 gm crassis compositum; stromata parva, pseudoparenchymatica. Coni-
diophora macronemata, mononemata, fasciculata usque synnemata oriunda, 600—1800
um longa, ad basin 20—60 um lata; singula conidiophora simplicia, recta vel flexuosa,
seplata brunnea, crassitunicata, levia, 2—3 um crassa, Cellulae conidiogenae poly-
blasticae, in conidiophoris incerporatae, terminales, sympodiales, denticulatae, pallide
brunneae, leves vel minute asperatae, 20—35 um longae, 3 um crassae;, denticuli
cyvlindrici, 1.5—3.5 =« 1 um. Conidia singula, acropleurogena, 3-septata, ellipsoidea vel
clavata, recta vel leniter curvata, pallide brunnea vel olivaceobrunnea, levia 15—
—20 x 5—6.5 um, cellula basali pallidiore, ad basin attenuata et truncata.

Habitat in ramo emortuo deiecto arboris ignotae.

Holotypus: Cuba, Province of Havana, Jaruco, Loma de la Coca (142 m s. m.),
south-east of Campo Florido: on a dead branch of an undetermined tree, 13. II. 1981,
coll. V. Holubova-Jechova (PRM 842731).

Colonies effuse, dark brown, hairy. Mycelium immersed, composed of
brown, 1.5—4 um wide hyphae, forming small pseudoparenchymatous stromata.
Conidiophores macronematous, mononematous, caespitose to synnema-
tous, 600—1800 um long, at the base 20—60 um wide; individual conidiophores
unbranched, straight to slightly flexuous, brown, thick-walled, septate, smooth,
2—3 um wide. Conidiogenous cells polyblastic, integrated, terminal,
sympodial denticulate, pale brown, smooth or roughened, 20—35 ym long, 3 um
wide; denticles cylindrical, 1.5—3.5X1um. Conidia solitary, dry, acropleu-

2. 1. Ceramsporxum canbense Hol.-Jech. — superficial hyphae with conidiogenous
dentacles, one conidium (staurospora) and a Selenosporella-like synanamorph., —
2. Stachylidium bicolor Link var. caespitosum Hol.-Jech. — terminal part of one
conidiophore with conidia. — 3. Annellophora phoenicis M. B. Ellis var. cubensis
Hol.-Jech, conidiophores with conidia.

Del. V. Holubova-Jechova
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rogenous, 3-septate, ellipsoidal to clavate, straight or slightly curved, pale
brown to olivaceous brown, with the basal cell paler, smooth, 15—20 X 5—6.5
um, at the base narrowed and truncate.

On a dead fallen branch of an undetermined tree in Cuba.

This fungus is classified to Phaeoisaria Hohnel only on the base of the very
distinct denticles on the conidiophores. The similar genus Phaeoisariopsis Fer-
raris, having more septate conidia, is characterized by distinct scars on the
apical part of conidiophores and occurs mostly on leaves. causing different
spots on them. Phaeoisaria is a saprophytic genus colonizing mostly dead wood
and bark. This Cuban fungus represents the only one species in the genus
having quite dark brown and 3-septate conidia.

Stachylidium bicolor Link var. caespitosum Hol.-Jech. var. nova
Fig. 2: 2.

Differt a var. bicolor conidiophoris caespitosis, et conidiis maioribus, cylindricis,
5—10 x 1.5—2.5 ugm.

Habitat in petiolo emortuo palmae Calyptrogynae sp.

Holotypus: Cuba, Oriente, Sierra Gran Piedra Mts.,, the Nature Reserve [sa-

belica Norte; on a dead petiolum of a palm Calyptrogyne sp., 21. V. 1985, coll. V
Holubova-Jechova (PRM 842752).

Colonies effuse, olive or olivaceous brown. Mycelium immersed. Coni -
diophores arising single or caespitose in tufts, up to 600 gm long, 3.5—
—5 um wide, towards the base wider, near the apex narrower to 3 um. yellow-
_olive brown, main stipe darker, verrucose; phialides cylindrical, pale
yellow-brown to olive-brown, verrucose to echinulate, 10—25 X 2.5—3.5 um.
in verticills directly on the main stipe or on the lateral branches. Conidia
(phialoconidia) in heads, pale brown to pale olive brown. cylindrical to slightly
ellipsoidal, in the middle part slightly wider, 5—10 ¢ long, 1.5—2.5 um wide,
the apical end rounded, the basal end rounded and slightly truncate with
a distinct dark scar.

On a dead petiolum of a palm-tree Calyptrogyne sp. in Cuba.

This Cuban collection in a comparison with European material of Stachyli-
dium bicolor Link is distinctly different. Conidia of the Cuban collection are
narrower and longer and more cylindrical, conidiophores arising mostly in
tufts. Conidia of S. bicolor are more ellipsoidal and their dimension is mostly
4—8 X 2—3 um The conidiophores of further species Stachylidium cubense
Mena et Mercado which was recently published (Mena and Mercado 1984) also
form tufts or similar synnemata, but their conidia are larger (10—15.5 X 3.5—
—>5 um) and their phialides are not regularly verticilately arranged on the
conidiophores, as it is possible to see in author’s photo and figure.

Xenosporium cubense Hol.-Jech. spec. nova
Fig. 1: 3.

Coloniae effusae, nigrae. Mycelium superfliciale, ex hyphis brunneis, septatis, parce
ramosis, 2.5—4 um latis compositum, Conidiophora erecta, 1—4-septata, recta, curvaia
vel geniculata, brunnaea, 8—36 um longa, 3.5—95.5 um lata, crassitunicata, e hypnis
repentibus, superficialibus lateraliter oriunda. Conidia singula, muriformia, brunnea
vel atrobrunnea, reniformia, 40—53 x 32—36 um, 1730 um crassa. “Conidia secun-
daria“ 1—6, globosa, multicellularia, atrobrunnea, 7—11 um in diam., in parte ven-
trali conidii aggregata.

Habitat in ramis emortuis lianae ignotae,

Holotypus: Cuba, Oriente, Sierra Gran Piedra Mts.,, the Nature Reserve Isa-
belica Norte; on dead branches of an undetermined liane, 21. V. 1985, coll. V. Holu-~
bova-Jechova (PRM 842749).
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Colonies effuse, thin, black. Mycelium mostly superficial, composed of
brown, septate, sparingly branched hyphae, 2.5—4 um wide. Conidiopho-
res arising laterally from superficial repent hyphae, erect, straight. curved
or geniculate, 1—4-septate, brown, 8—36 'um long, 3.5—5.5 um wide, thick-
-walled. Conidia terminal, borne singly on broadly flattened tips of co-
nidiophores, multicelluar, brown or dark brown, reniform, 40—53 X 32—36 um,
17—30 um thick. “Secondary conidia® 1—6, clustered in a ventral
part of conidium. more or less globose, multicellular, dark brown, 7—11 um
in diam.

On dead branches of an undetermined liane and on dead petioles of a palm-
-tree in Cuba.

Further specimens studied:

Cuba: Oriente, Sierra Gran Piedra Mts., the Nature Reserve Isabelica Norte, near
Santiago de Cuba; on a dead petioclum of a palm-tree, 22. V. 1985, coll. V. Holubova-
-echova; on a dead rachis of an undetermined palm-tree, 21. V. 1985, coll. V. Holu-
bova-Jechova

This new species was found only in one locality in Cuba, in the mounlains
Sierra Gran Piedra. Its multicellular dark brown conidia are similar to those
of Xenosporium mirabile Penzig et Sacc.., except that the conidia of the later
species are larger (60—105 X 30—70 uym, 8—18 um thick).

Ceratosporium caribense Hol.-Jech. spec. nova
Fig. 2: 1.

Coloniae effusae, atrae. Mycelium partim immersum, partim superficiale, ex hyphis
brunneis, septatis, ramosis, 3—6 um crassis, repentibus reticulatisque compositum.
Conidiophora micronemata, denticulata, 7—10 um longa et 6.5—9 um crassa, ex hyphis
superficialibus oriunda. Conidia furcata et radiata e ramulis 5—6 composita. Ramuli
conidiorum basi coaliti et inferne adpressi, recti vel curvati, divergentes vel fascicu-
lares. brunnei, apices versus pallidiores, leves, 9—15 septati, ad septas non constricti,
90 —340 um longi, basi 8—16 um lati, ad apices attenuati et 5—8 um lati. Synana-
morpha “Selenosporella* in conidiophoris diversis, non ramosis vel verticillariter
ramosis oriunda; cellulae conidiogenae lageniformes, sympodiales, polyphialidicae,
8—19.5 um longae, ad basin 3—4 um latae; conidia aseptata, filiformia, hyalina, tenui-
tunicata.

Habitat in ramulo putrido arboris indeterminatae.

Holotypus: Cuba, Province of Pinar del Rio, Sierra de Sumidero, the valley
Pica Pica: on a rotten branchlet of an undetermined tree, 10. IV. 1981, coll. M. A.
Bondarceva and S, Herrera (PRM 842750; isotypus LE).

Colonies effuse, black. Mycelium partly immersed. partly superficial. The
superficial mycelium repent, reticulate, composed of brown. septate, branched
hyphae, 3—6 u wide. Conidiophores micronematous, denticulate, 7T—
—10 um long and 6.5—9 um wide, scattered on the superficial mycelium. C o-
nidia (staurospores) composed of 5—6 arms united and closely adpressed
at the base, distal ends of arms straight or slightly bent and divergent, brown,
paler at the ends, smooth, 9—15-septate, not constricted at the septa, 90— 340
um long. mostly of unequal length, 8—16 yum wide below, tapering to 5—8 um
wide at the apex.

Synanamorph “Selenosporella” borne one separate conidiophores which
are simple or verticilatelly branched, pale brown, smooth; conidiogenous cells
lageniform, sympodial, polyphialidic, 8—19.5 um long, 3—4 um wide in the
basal part. in the apical part very narrowed; conidia aseptate, filiform, hyaline,
thin-walled. Selenosporella conidiophores are developed not only on basal hyp-
hae, but also on arms of conidia — staurospores. Similarly the conidiogenous
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cells of Selenosporella can develop only directly on arms of conidia. A few very
small conidia of synanamorph were observed, evidently nonmature, only 3—
—4.5 X 0.5 ym.

This new species is close to C. rilstonii Hughes (Hughes 1951) and C. gracile
Matsushima (Matsushima 1981), however, the both mentioned species have
smaller conidia with 2—3 arms only. All three above mentioned species zre
characterized by closely adpressed arms of their conidia near the conidium
base. Hughes (1964) also observed a synanamorph similar to Selenosporella
being in connection with C. rilstonii Hughes and C. fuscescens Schw.
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The formation and discharge of conidia in cultures
of entomophthorous fungi

Tvoreni a odmrifovani konidii v kulturiach entomoftor
RiZena Krejzovd

The formation and discharge of conidia from twenty isolates of five
species of entomophthorous fungi (Conidiobolus thromboides, Entomophtho-
ra destruens, Entomophthora pyriformis, Erynia neoaphidis and Zoophthora
radicans) were studied with regard to their cultivation period in vitro. With
the exception of E. pyriformis, isolates with both markedly high and very
low numbers of discharged conidia occurred in all species. The capacity of
conidium production and discharge was not very significantly dependent
upon the in vitro cultivation period of the isolate. The course of conidium
formation was characteristic for individual species and often markedly dif-
fered from the others.

Zhodnotili jsme mohutnost tvofeni a odmrifovani kultur 20 izolatd 5 dru-
hi entomoftor (Conidiobolus thromboides, Entomophthora destruens, Ento-
mophthora pyriformis, Erynia neoaphidis a Zoophthora radicans) s ohledem
na délku doby jejich kultivace in vitro. V ramei jednoho druhu se s vyiim-
kou E. pyriformis u vSech druhl vyskytly izolaty, u nichZ polet odmrte-
nych konidif byl vyrazné Fadové vysoky i takové, kdy byl vyslovené nizky
Mohutnost tvofeni a odmrifovani konidif nezavisela nijak vyrazné na délce
kultivace izolatu in vitro. Priibéh konidiace druhii, piipadné i skupin izo-
l]zitﬁhjc}clinoho druhu byl charakteristicky a 1i§il se ®asto velmi vy¥razné od
druhych.

Introduction

The conidia wede found to be the most suitable stage for the application
of fungi of Entomophthorales group in a larger scale in the greenhouse or in
nature. It is the stage ensuring the vegetative reproduction and it is the single
one capable of penetrating through the body surface of the insect host after
germination.

The results obtained in recent years (Wilding 1981, 1986, Milner et al. 1982)
showed that the most suitable way of infection with Entomophthora is to in-
troduce the fungus into the environment on the living or dead host. However,
these methods are very time-consuming and laborious. We have therefore tes-
ted some of the entomophthoraceous species and their isolates well growing in
vitro in our collection in order to assess whether they are suitable for the
preparation and application of infective stages. One of the reasons was the
fact that the isolated cultures in the laboratory are available at any time,
even out of the vegetative season.

It was first necessary to assess whether and to what extent the number of
discharged conidia is dependent upon the length of time of in vitro cultivation
of the species or its isolate.

The previous papers concerning the time extent of conidium production and
number of formed and discharged conidia mostly dealt with the conidia dis-
charged from dead infected bodies of insects.

Wilding (1971) and Milner (1981) observed the effect of light and dark to-
gether with different temperatures and humidities (Wilding 1969) on the be-
ginning, course of formation, and total number of conidia discharged from
aphids under laboratory conditions. Newman and Carner (1975) described the
same observations with noctuids. Aoki (1981) studied, in addition to the effect
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of light and dark on the number of conidia discharged from caterpillars of
noctuids, also the effect of the day time, at which the specimen died, on the
beginning and course of conidium discharge.

Bradley et al. (1985) dealt with the dynamics of conidium discharge of
Entomophthora muscae from the dead adult housefies in relation to different
degree of relative humidity.

During their field experiments, Millstein et al. (1985) studied the effect of
humidity on the beginning and duration of conidium discharge of entomoph-
thoraceous fungi. Watson et al. (1981) stressed the importance of the time pe-
riod at which a high humidity occurs for the beginning of abundant formation
of conidia under field conditions.

Also the concentration of conidia in the air in the grenehouse (Pady et al.
1971) or above the field (Wilding 1970, 1980, Coremans-Pelseneer et al. 1983,
Harper et al, 1984) with the insects dead of entomophthoraceous fungi iniec-
tion was investigated. Brobyn et al. (1985) counted the number of conidia
discharged from the aphids on leaves evaluating the range of time during
which conidia keep their pathogenicity under field conditions.

Relatively few papers concerned different relationships of the discharge rate
of conidia as the infective stages in the cultures of entomophthoraceous fungi.
Callaghan (1969) studied the relationship between the number of conidia and
light, and formation of rhythm of discharge in alternating light and dark using
the cultures of Conidiobolus coronatus (Cost.)) Srin. et Thirum. and Basidio-
bolus ranarum Eidam.

The effect of light and temperature on the number of discharged conidia of
different strains of Basidiobolus ranarum was observed by King et al. (1973).
Yamoto and Aoki (1983), who studied the periodicity of conidium discharge
from Erynia meoaphidis culture in relation to alternating light and dark, found
that this periodicity was completely dependent upon the light (exogenous).

Milner and Soper (1981) studied the formation and discharge of conidia of
entomophthoraceous fungi from the mycelium using a biotest. Yendol and
Rosario (1972), who tried to elaborate laboratory evaluation methods, assessed
the number of conidia discharged on termites. The author of this paper (Krej-
zova 1977) determined the mean number of conidia discharged on the surface
of 1 mm? per time unit, trying to raise the pathogenicity of some isolates of
Conidiobolus coronatus maintained in vitro for a long time by repeated pre-
cultivation on an insect host. Krejzova (1978) and Valovage et al. (1984) pre-
pared and evaluated the relative number of germ conidia arising from resting
spores on water agar.

Material and methods

The rate of conidium discharge per a time unit on 1 mm? was observed in six
isolates of Conidiobolus thromboides Drechsler 1953 [— Entomophthora viruleata
Hall et Dunn 1957 syn. nov. = Culicicola virulenta (Hall et Dunn) Batko 1964], one
isolate of Entomophthora destruens® (Weiser et Batko 1966), two isolates of Ento-

* We use the name Entomophthora destruens Weiser et Batko, though some authors
transfer this species to Conidiobolus thromboides Drechsler. E, destruens, in contrast
to C. thromboides, forms a large number of conidia in a submerse culture (Krejzova
1970) changing into resling spores through the so-called loricoconidia. On the other
hand, the isolates of C. thromboides under examination form directly resting spores
in the submerse culture, Besides this, E. destruens forms resting spores arising from
the conidia also on the surface of infected insects under certain circumstances
(Weiser and Batko 1967).
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mophthora pyriformis (Thoizon 1967), six isolates of Zoophthora radicans Batko
(= Entomophthora sphaerosperma Remaudiéré et Kéller), and five isolates of Erynia
neoaphidis Remaudiére et Hennebert 1980 (= Entomophthora aphidis sensu Nowak
1883, sensu Thaxter 1888, sensu auctorum pantericrum; non sénsu Petch 1939, non
sensu Grobler et al. 1962, non sensu Tyrrel et al. 1975):

1. Discharge of conidia of C. thromboides and E, destruens. Abscissa: days, ordinate:
No. of discharged conidia/10®.. A — C. thromboides 1, B — C. thromboides 2, C —
E, destruens.

2. Discharge of conidia of C.thromboides. Abscissa: days, ordinate: No. of discharged
conidia/10°. A — C. thromboides 3, B — C. thromboides 4, C — C. thromboidcs 5,
D — C. thromboides 6.

The isolate 1 of C. thromboides Drechsler was obtained under the name Ento-
mophthora thaxteriana (Petch) Hall et Bell 1963 from Dr. Evlachova of the All-Union
Institute of Plant Protection, Leningrad, USSR, C. thromboides 2 under the name
Enthomophthora virulenta from Dr, Hall of the Department of Biological Control,
University of California, USA, C. thromboides 3, 4 and 5 under the name Entomoph-
thora thaxteriana and C. thromboides 6 under the name Entomophthora virulenta
from Dr. Voronina of the All-Union Institute of Plant Protection, Leningrad, USSR.
E. pyriformis isolate 1 was obtained from Dr. Miuller-Kogler of Bundesanstalt {ir
Land- und Forstwirtschaft, Institut fir biologische Schadlingsbekdmpfung, Darm-
stadt, F. R, G., E. pyriformis 2 from Dr. Voronina. Four isolates of Erynia neoavhidis
were obtained under the name Entomophthora aphidis Hoffmann (Fresenius 1838);
E, neoaphidis 1, 2 and 3 from Dr. Voronina, and E. neoaphidis 4 from Prof. Gusta!-
sson of the University of Uppsala, Sweden. E. neoaphidis 5 was isolated in our
laboratory, Z. radicans 1 was supplied under this name by Dr. Remaudiére of the
Institut Pasteur, Paris, France, Z. radicans 2 under the name Entomophthora sphaero-
sperma Fresenius 1856 by Dr. Voronina, Z. radicans 3 under the name E. sphacro-
sperma by Dr. Soper of the Boyce Thompson Institute, Cornell University, USA, and
Z. eradicans 5 and 6 under the same name by Prof. Gustafsson. Z. radicans 4 was
obtained under the name Entomophthora exitialis Hall et Dunn 1957 from Dr. Hall
The species Entomophthora destruens was isolated and supplied by Dr. Weiser of
our laboratory.
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The isolates of C. thromboides, E. destruens and E. pyriformis were inoculated on
Sabouraud’s agar with glucose, the isolates of Z. radicans and E. neoaphidis on the
medium of Sabouraud’s agar, egg yolk and milk (Remaudiere et al. 1976). All fungi
were cultivated in small Petri dishes(5 ¢m in diameter). The glass lids of the dishes

.

20

3. Discharge of conidia of E. pyriformis. Abscissa: days, ordinate: No. of discharged
conidia/103, A — E. pyriformis 1, B — E. pyriformis 2.
4. Discharge of conidia of E. neoaphidis. Abscissa: days, ordinate: No. of discharged

conidia/10°>. A — E. neoaphidis 1, B — E. neoaphidis 2, C — E. neoaphidis 3, D —
E. neoaphidis 4, E — E. neoaphidis 5.

Table 1. Total number of conidia discharged from individual fungi per 1 mm?

Ago (years) No. of comidia

. thromboides 1 20 18 586
!, thromboides 2 22 11 946
. thromboides 3 13 1535
). thromboides 4 3 1017
J. thromboides b 1096
2. thromhoidea 6 3198

0. destruens 1 10 410
], pyriformis 1 R 13 128
). pariformis 2 12 242
. neophidis 1 11712
7. neophidis 2 23 026
. neoaphidis 3 29 264
). neoaphidis 4 ! 2116
. neoaphidis & | 24 185

57 132
47 852
38 536
22 272
9 436
7 892

Z. radicana 1
. radicans 2
. radicans 3
. radicans 4
. radicans b
. radicana 6

b IR S
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with the cultures of C. thromboides, E. destruens and E. pyriformis were changed
on the second day after inoculation for a plexiglass lid with a 1 mm wide and
10 mm long slit in the middle (Tab. 1). The whole culture was then placed into
a “train“, which woved by means of a clockengine over the surface on which slides
were disposed. The whole apparatus was made from plexiglass (Tab. 1). During the
movement of the dish the conidia discharged through the slit were trapped on the
slides. After 24 h, thetrain with the dish was returned to the original position and
the slides with conidia were replaced by clean ones. The apparatus was placed
into athermostat to keep constant conditions (21-23°C, 77—98 %, RH and continucus

light).

5. Discharge of conidia of Z. radicans. Abscissa: days, ordinate: No. of discharged
conidia/l10%, A Z. radicans 1, B — Z. radicans 2, C — Z. radicans 3, D —Z. radi-
cans 4, E — Z. radicans 5, F — Z. radicans 6.

6. Types of discharge courses. Abscissa: days, ordinate: No. of discharged conidia/10%.
A — C. thromboides type, B E. destruens type, C — E. pyriformis type, D — E.
neoaphidis type, E Z. radicans type.

The experiments with Z. radicans and E. neoaphidis were performed in a similar
manner, except that the isolates of Z. radicans were first left to grow for 10 days
and those of E. neoaphidis for 5 days. A part of the culture was then transferred
to another dish containing cotton wool strongly soaked with water on the bottom
(Remaudiére et al. 1976), and covered with the lid. The experiments with the cultu-
res of E. neoaphidis and Z. radicans then continued as described above, but the
cotton wool was moistened twice a day.

The number of conidia on a slide was calculated in the following way, The conidia
at 1, 3, 5, and 7 em from the margin of the slide were counted, each time in two
diagonals comprising 10 fields of view, the total number being 80 fields of view in
a slide, The mean value was calculated per 1 mm,

Results

Of the six C. thromboides isolates under examination two (1 and 2) exhibited
an extremely high rate of conidium discharge (Fig. 2, Table 1), The discharge
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rate in the remaining four isolates was much lower and the whole course
was different (Fig. 3, Table 1).

Entomophthora destruens resembled in the rate of conidium discharge the
isolates 1 and 2 of C. thromboides, but the whole course of the discharge was
different (Fig. 3, Table 1).

While evaluating the conidium discharge in C. thromboides and E. destriens
we found that the young (1 and 3 years in culture) or at least younger isolates
had much lower (by one order) capacity of conidium discharge than older
isolates (17, 20 and 22 years old).

Il

E
7. Time period of optimum conidium discharge. Left — No. of conidia, right —
days, empty columns — total No. of discharged conidia, full columns — days of
optimum discharge of conidia, A — C. thromboides 1, 2, E, destruens, B — C. throm-
boides 3, 4, 5, 6, C — E., pyriformis 1, 2, D — E. neoaphidis 1, 2, 3, 4, 5, E Z. ra-
dicans 1, 2, 3, 4, 5, 6,

The discharge rate in the two isolates of E. pyriformis was almost identical,
though their age differed considerably (the isolate 1 was kept for 13 years and
isolate 2 for 2 years in the culture) (Fig. 4, Table 1).

The discharge rate in five isolates of E. neoaphidis was very variable (Fig. 5.
Table 1). In the isolate 2 (10 years old) and 5 (6 months in the culture) it was
almost identical, being the highest in the isolate 3 (2 years in the culture) In
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the isolate 1 it was approximately half that in the isolates 2 and 5, but with
a similar course. The lowest discharge rate, differing by one order from the
others, was observed in the isolate 4 (15 years old). Except for the last isolate
with a very low number of discharged conidia, there was no indirect ratio
between the rate of conidium discharge and time of cultivation in vitro in E.
neoaphidis.

On the contrary, the rate of conidium discharge in some isolates of Z. ra-
dicans seemed to be indirectly dependent upon the time of cultivation in vitro
(Fig. 6, Table 1). The rate of formation and discharge of conidia in the isolates
1. 2 and 3 (4, 2 and 1 year old) was very high. In the isolates 5 and 6 (15 years
old) the discharge rate was much lower than in the other three, but the isolate
4. though oldest of all (22 years) resembled more the isolates 1. 2 and 3 (though
by 10 000 conidia lower).

With the exception of E. pyriformis, the isolates with very high and very
low rate of conidium discharge occurred in all species. The mean number of
conidia dischardged per 1 mm? ranged between 1000 and 57 000.

In spite of the fact that the discharge rate of optimum isolates of individual
species considerably differed, the difference between them was not so marked
as between the isolates of the same species exhibiting the low and high dis-
charge rate.

A comparison of the course of conidium discharge in individual groups of
isolates shows that four types of discharge courses can be distinguished. The
first is characterized by a rapid simultaneous maturation and discharge of
conidia with a high number of conidia discharged at the beginning of maturity,
whereas the end of fertility is characterized by a sudden stop of conidium for-
mation (Figs. 5, 6, 8). This type was observed particularly in Z. radicans and
E. neoaphidis (Figs. 5, 6, 8).

The course of the second type is characterized by a curve with a sharp peak
in the middle of the discharge period, usually on day 7 or 11 from the begin-
ning of conidium formation and discharge. Entomophthora pyriformis may
serve as an example of this type (Fig. 4, 8).

In the third type, the conidium discharge is almost even from day 1 or 2 up
to days 4—8 forming a flat part with a slight increase at the end and a follo-
wing decrease in conidia formation to a low level persisting for a longer time.
This type was observed in some isolates of C. thromboides (Figs. 2, 8)

The conidium formation and discharge of the fourth type (E. destruens)
begins early, but after the peak on day 3 follows a sudden drop (Figs. 7. 8),
so that the course does not form a flat part as it is typical of the active isola-
tes of C. thromboides.

In little productive isolates of the same species the conidium formation and
discharge is low and long-lasting, as is the case with C. thromboides 3, 5 and
6 (Fig. 3).

As it follows from Fig. 7, it is rather easy to determine from the standard
curves the most suitable time of conidium production in individual species
and to plan the harvesting of conidia or time of application of the grown
culture.

Discussion and conclusions

The experimental model of conidium formation and discharge is very impor-
tant for the production of infective material, as the conidia are the only stage
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capable of infecting the host. Many factors of the outer environment (relative
humidity, temperature, light)or their periodicity, as well as the factors of the
organic substrate (insect body) determining the development of the mycosis and
particularly the formation of conidiophores and conidia interact on the infected
insect host in nature. These factorshowever, would complicate the picture
in the experiment focused on the quality of the isolate in relation to its ability
of abundant formation and discharge of conidia.

The arrangement of the experiments enabled to divide the discharge of co-
nidia into time schemes using 20 isolates of five entomophthorous species. The
conditions were uniform for all isolates of the same species (temperature, rela-
tive humidity, light) and only the process during the growth and ageing of the
fungus was considered. The relative number of conidia which passed through
the slit of the lid must correspond to the relative number of conidia formead on
the given area of the fungus colony per the time unit. There are no data on
the speed of growth of conidiophores for the majority of species so that the
number of conidia and conidiophores per area unit may be assessed only from
the data of the maximum number of conidia per day.

[t may be said that in the majority of species the rate of formation and
discharge of conidia in individual isolates was not dependent upon the time of
cultivation in vitro, i. e. it was not indirectly dependent on the age of the
isolate. Only some younger isolates of Z. radicans exhibited a greater ability of
formation and discharge of conidia compared to the older ones, However, it
cannot be deduced from this single case that the increased formation and dis-
charge of conidia was caused by the short cultivation time, at least in this
case. Moreover, even among the isolates of this species there occurred one
isolate (the oldest one) which, in spite of the previous long-time cultivation in
vitro, formed and discharged conidia in an amount comparable to much
yvounger iS()].’lt(’.S.

The assumption that the rate of conidium discharge during the cultivation
is not dependent upon the time of cultivation is supported also by the fact
that quite fresh isolates obtained directly from the host often form conidia
very slowly before they adapt to the conditions in the culture,

Our studies show that within any species it is possible to choose isolates at
the stage of optimum productivity of conidia and to determine the most sui-
table time of production for planning the harvest of conidia or time of app!li-
cation of the grown culture (Fig. 7).

We have calculated the number of discharged conidia per time unit on 1 mm .
Taking into account the surface of arthropods to which the fungi should be
applied (particularly in the glasshouse), the number of conidia reaching the
dorsal or lateral surface of the host specimens is very large.

Of importance is also the question whether the rate of formation and dis-
charge of conidia is a genetically encoded property belonging to the complex
of properties mentioned by Soper et al. (1983) in the so-called pathotype of
Entomophthora grylii, or whether the periodicity of discharge is completely
dependent on the light period, i. e. on the outer effect (exogenous).as it is
stated by Yamoto and Aoki (1983). It this is the case, this property could not
be ecasily effected by conventional methods. However, before using a genetic
correction, it would be worth trying to select from monosporic isolates a popu-
lation of equally active strains capable of a high production and discharge of
conidia. In the second case, if a not genetically coded property would be in
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play, a complex of isolates with a high productivity could be obtained, for
example by precultivation on an insect host (Krejzova 1971, 1972, 1973a, 1975,
1977).

In conclusion it should be noted that the high production and discharge of
conidia is an important condition of a successful infection, but not in the least
a single one. Due to the fact that there exist complicated interactions between
entomophthorous fungi and their insect hosts and that the preparation of
laboratory models is very difficult, a question remains whether the conidia
produced in this way are fully virulent, adhere to the host, penetrate into it
and induce an active infection in a sufficient degree. Only after this prelimi-
nary test of the pathogenicity it will be posible to determine the lethal dose
of conidia.
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Poznamky k mykocenologické syntaxonomii. 2.
Prehled syntaxonomické klasifikace mykocenoz
respektujici zasadu jednoty substratu a trofismu

Notes to mycocoenological syntaxonomy. 2. The survey of the syntaxonomic
classification of mycocoenoses taking into account the principle of the unity
of the substratum and trophism

Rostislav Fellner

Je podan struény prehled syntaxonomického usporadani houbovveh spo-
leCenstev na zakladé navrhované zasady jednoty substriatu a trofismu.

The survey of the syntaxonomic hierarchy of fungal communities based
on the proposed principle of the unity of the substratum and trophism is
shortly outlined.

Nové navrzené zasady vystavby syntaxonomické klasifikace mykocendz zfor-
mulované do 10 bodu (viz 1. ¢ast prace) vychazeji z nezbytné aplikace zasady
jednoty substratu a trofismu pri definovani vsech syntaxonu jedné tridy. Du-
sledné zavedeni tohoto principu do hierarchického systému dosud popsanych
houbovych syntaxonti narazi na rfadu koncepénich a nomenklatorickych problé-
mu, které bude zapotiebi teprve resit v ramci postupné revize jednotlivych
houbovych trid (srv. Fellner 1989). Presto je mozné pro ucely zakladni orien-
tace predlozit jiz nyni prvni nastin systematického uspordadani houbovych syn-
taxoni v duchu nové navrzenych zasad.

Nize uvedeny prehled systému klasifikace houbovych spole¢enstev se opira
jednak o vdaje obsazené v originalnich diagnozach dosud popsanych houbovych
syntaxont, jednak o sumarizaci téchto dat v dosud publikovanych prehledech
klasifikaénich systému mykocenoz (Darimont 1973; Runge 1980; Kreisel 1981
aj.). Rada jednotek vsak musela byt vystavena provizorné ¢i bez diagnoézy pou-
ze pro ucely tohoto prehledu, Jejich pripadna validizace si vyzada dalsi studium,
podobné jako i zavrsenost predlozeného systému.

Nastin systému klasifikace houbovych spolefenstev, respektujici zasadu jed-
noty substratu a trofismu pfi definovani vSech syntaxonu jedné tridy:

I. RUSSULO-SCLERODERMEA Fellner 1989 — biotrofni typ mycetace *

1. tiida: CORTINARIO-BOLETETEA Darimont 1973 em. Fellner 1989 —
terestricka mykorrhizni mycetace lesnich puad
1. Fad: Boleto-Amanitetalia Darimont 1973 em. Fellner 1989 — mykorrhizni myko-
cendzy listnatych a jehli¢natych lest silikatovych pud
1. podiad: Russulenalia aurorae nom. prov. — mykocendzy listnatych les
1, svaz: Amanition plumbeae Darimont 1973 em. Fellner 1989 — mykocendzy acido-
filnich a mezofilnich buéin suprakolinniho az supramontanniho stupné
Mykoasociace: Amanitetum plumbeae Darimont 1973 em. Fellner 1989 (z kvétnatych
bué¢in submontanniho stupné, Belgie)
Russulo salmoneoluteae. Amanitetum submembranaceae Fellner 1989 (z kvétnatych
buéin a jedlobué¢in supramontanniho a montanniho stupné, CSSR)
Russulo solaris-Lactarietum pallidi Smarda 1972 ad emend. (z kvétnatych bucin
suprakolinniho stupné, CSSR)

* V navaznosti na pojeti Darimonta (1973) je mycetace chapana ve smyslu ,houbové
vegetace*, avsak nikoliv pouze jako soubor mykocendz urcité oblasti éi biotopu (cf.
Kreisel 1981), ale predevsim jako soubor mykocenoz jednotného trofického typu ¢&i
substratove (hostitelsky) sjednoceného typu mykotopa (sensu Darimont 1973 aj.).
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2. svaz: Lactarion pyrogali nom. prov. — mykocenozy mezofilnich habrovych doubrav
Mykoasociace: Leccino grisei-Lactarietum circellati Smarda 1972 ad emend. (z hab-
rovych doubrav, CSSR)

3. svaz: Boletion scabri Darimont 1973 ad emend. — mykocenézy acidofilnich aZz
mezofilnich (bfezovych) doubrav

Mykoasociace: Amanitetum muscariae Darimont 1973 ad emend. (z oligotrofnich ble-
zovych doubrav, Belgie)

Amanitetum caesareae Darimont 1973 ad emend, (z mezotrofnich subxerofilnich
doubrav, Belgie)

2. podiad: Lactarienalia rufi Fellner 1989 nom. prov. mykocendzy jehli¢natych
lestt silikatovych ptd

4. svaz: Suillion variegati Fellner 1989 mykocenozy reliktnich, raselinnych i pis¢i-
tvech bori a subalpinskych spole¢enstev kosodfeviny na kyselych mineralnich sub-
stratech i humolitu

Mykoasociace: Dermocybi pallidipedis-Hygrophoretum hypotheji Fellner 1989 (z kle-
dovych porostii na minerdlnim podkladu nad alpinskou hranici lesa, CSSR) .
Hebelomo-Cortinarietum floris-paludis Fellner 1989 (z kleCovych porostdt na humo-
litu, CSSR)

5. svaz: Hygrophorion olivaceoalbi Fellner 1989 — mykocenozy oligotrofnich priroze-
nych smréin (véetné kulturnich smréin)

Mykoasociace: Inocybi calamistratae-Laccarietum affinis Fellner 1988 (z obohacenych
smré&in montanniho a% supramontinniho stupné, CSSR)

Inocybetum acutae Smarda 1973 ad emend. (z podmacenych smréin submontidnniho
az montanniho stupné, CSSR)

Russuletum mustelinae Fellner 1988 nom. prov. (z Kyselych smréin supramontanniho
a montanniho stupné, CSSR) :

? Russuletum queletii Ricek 1981 (z mlady¥ch smrkovych kultur suprakolinniho stup-
né, Rakousko)

2, rad: Cortinario-Inocybetalia Darimont 1973 em. Fellner 1989 — mykorrhizni myko-
cendzy vapencovych listnatyeh i jehlicnatych lest

6. svaz: Russulion auratae Darimont 1973 em. Fellner 1989 mykocenozy eutrofnich
a termofilnich vapencovych doubrav

Mykoasociace: Cortinarietum fulminei (Darimont 1973 em. Fellner 1988) Fellner 1988
(z termofilnich habrovveh doubrav, Belgie)

Boleto aerei-Russuletum luteotactae Smarda 1972 ad emend. (ze subxerofilnich dou-
brav, CSSR)

Boletetum regii Darimont 1973 ad emend. (z xerofilnich Sipakovych doubrav, Beigie)
7. svaz: Inocybion juranae Fellner 1989 mykocenézy vapencovych bucin
Mykoasociace: Boletetum satanae Ricek 1980 ex Fellner 1988 (z orchideovych bucin,
Rakousko)

Cortinario eduliformis-Lactarietum scrobiculati Fellner 1989 (z vapencovych smrko-
vvch buéin montanniho az supramontanniho stupne, CSSR)

8. svaz: Hygrophorion fuscoalbi nom, prov. — mykocendzy vapencovych bucin
Mykoasociace: Hygrophoro fuscoalbi-Suilletum colliniti Dorfelt 1974 in Kreisel el al.
1981 nom, nud. (z mladych borovych porosti, NDR)

3. 1ad: Laccarietalia tortilis Darimont 1973 ad emend. mykocenozy hlinitveh a
naplavenych puad

8. svaz: Sclerodermion aurantii Darimont 1973 ad emend. mykocenozy holveh a
narusenych pud

Mykoasociace: Sclerodermetum aurantii Darimont 1973 ad emend. (z holyeh hlini-
tvch pud kyselveh doubrav, Belgie)

10. svaz: Lactarion lacunarum nom. prov. — mykocendzy naplavenin a (vodou) obo-
hacenych ptd

Mykoasociace: Lactarietum lacunarum Bon et Van Haluwyn 1981 ad emend. (z mo-
kradnich vrbin a ol8in, Francie)

1I. XYLARIO-LEPISTEA nom. prov. — saprotrofni typ mycetace

2, tfida; DASYSCYPHETEA Darimont 1973 — humikolni mycetace lesni nra-
banky
4, tad: Dasyscyphetalia brunneolae Darimont 1973 — mykocen6zy detritu silicikolnich
lest
11. svaz: Dasyscyphion brunneolae Darimont 1973 — mykocen6zy listnatfch lest
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Mykoasociace: Dasyscyphetum brunneolae Darimont 1973 (z hrabanky Kkyselych
doubrav, Belgie)

12. svaz: Auriscalpion vulgaris nom. prov. — mykocenézy jehliénatych lesi
Mykoasociace: Auriscalpio vulgaris-Strobiluretum stephanocystidis Dorfelt 1974 in
Kreisel et al. 1981 nom. nud. (ze spadanych borovych siiek, NDR)

Micromphaletum perforantis Ricek 1981 (z mladych smrkovych kultur, Rakousko)
5. rad: Helotietalia fructigeni Darimont 1973 — mykocendzy detritu kalcikclnich
lest

13. svaz: Helotion fructigeni Darimont 1973 — mykocenoézy listnatych lest
Mykoasociace: Helotietum fructigeni Darimont 1973 (z hrabanky sufovych lesu,
Belgie)

Collybietum hariolorum Ricek 1980 (z hrabanky orchiedovych buéin, Rakousko)

3. tfida: STEREO-TRAMETETEA Darimont 1973 ad emend. — lignikolni
saprotrofni mycetace
6. fad: Tremelio-Peniophoretalia Darimont 1973 mykocenozy vysSich pater lesa
14. svaz: Peniophoro-Mucidulion Darimont 1973 — mykocenozy mrtvého dreva v ko-
runach stromi
Mykoasociace: Muciduletum mucidae Darimont 1973 (z listnatych lest, Belgie)
15. svaz: Tremellion Darimont 1973 — mykocenozy na vétvich vys$§iho podrosiu
lesa
Mykoasociace: Tremelletum mesentericae Darimont 1973 (z listnatych lest, Belgie)
7. tad: Trametetalia versicoloris Darimont 1973 — mykocendzy niZSich pater lesa
16. svaz: Pluteo-Pholiotion Darimont 1973 — mykocendzy patfezl listnach
Mykoasociace: Xylarietum hypoxylonis Pirk 1952 (z pafezi listnaéii, NSR)
Trametetum gibbosae Pirk et Tuxen 1957 (z bukovych parezii, NSR)
Trametetum versicoloris Ricek 1967 (z dosti Cerstvych parez listna¢a slunnyeh aZ
polostinnych stanovisf, Rakousko)
Trametetum quercinae Ricek 1967 (ze silné rozloZzenych dubovych parezt svétlych
a7z stinnych stanovi$f, Rakousko)
Muycenetum galericulatae Ricek 1967 (ze silné rozloZzeného dreva listnadét, Rakousko)
Bisporetum antennatae Jahn 1968 (z Cerstvych feznych ploch bukového diteva, NSR)
Trametetum hirsutae Jahn 1968 nom. prov. (z c¢erstvych parezt listniéd slunnych
stanovisf, NSR)
Pholiotetum adiposae Darimont 1973 (z bukovych pafezt a pohrbenyeh mrtvych
pahyld z mezofilnich buéin, Belgie)
Trametetum flaccidae Darimont 1973 (z parezit z kyselych biezovyech doubrav,
Belgie)
Pluteetum mnani Darimont 1973 (z parezii z sufovych lesti submontinnich poloh,
Belgie)
17. svaz: Tyromyceto-Osmoporion nom. prov. — mykocenézy parezi jehli¢nani
Mykoasociace: Osmoporetum odorati Ricek 1967 (ze smrkovych a jedlovyeh parezi
slunnych az polostinnych stanovisf, Rakousko)
Tyromycetum caesii Ricek 1967 (ze smrkovyveh a jedlovyeh pafezi stinnyeh stanovist,
Rakousko)
Caloceretum viscosae Ricek 1967 (ze silné rozlozenych, ztrouchnivélych parezi jehlié-
nanu spise stinnych stanovist, Rakousko)
18. svaz: Stereo-Schizophyllion Darimont 1973 — mykocenozy spadlvch vétvi a lezi-
cich kmenu listnacéa
Mykoasociace: Bulgarietum polymorphae Runge 1962 (z dubového dreva, NSR)
Crepidotetum calolepidis Jahn 1966 (z pahyla osik leZicich na povrchu pudy, Svédsko)
Diatrypetum disciformi Jahn 1968 (z kary bukového dieva, NSR)
Stereo-Schizophylletum Darimont 1973 (ze spadlyvch veétvi a lezicich kmentt listnadct,
Belgie)
Polyporo arcularii-Pycnoporetum cinnabarini Dérfelt 1974 in Kreisel et al, 1981 nom.
nud. (z lezicich vétvi tiedni z xerotermnich madlo zastinénych stanovisf, NDR)
19. svaz: Aleurodiscion amorphi nom. prov. mykocendzy spadlych vétvi a lezicich
kmenu jehliénant
Mykoasociace: Aleurodiscetum amorphi Jahn 1968 (z derstvé odumielych vétvi jedle
lezicich na zemi ¢i v blizkosti zemé, NSR)
20. svaz: Marasmio-Dochmiopodion Darimont 1973 mykocen6zy drobnych vétvicek
(event, i stébel trav)
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Mykoasociace: Marasmietum insititii Darimont 1973 (z vétvicéek z listnatych silici-
kolnich lesi, Belgie)

Marasmietum ramealis Darimont 1973 (z vétvicek z listnatych kalcikolnich
Belgie)

21, svaz: Xerulion nom. prov. — mykocenézy kofend stromui

Mykoasociace: Oudemansielletum nigro-radicatae Dorfelt 1974 in Kreisel et al. 1981
nom. nud. (z mrivych v zemi ukrytych kofenG z bukovych lesi, NDR)

Xeruletum longipedis Darimont 1973 (z kofent stromi ze subxerotermnich doubrav,
Belgie)

4. tfida: GASTROPORIO-LEPIOTETEA nom., prov. — terikolni myce-
tace lesnich pud, travnik a stepi
8. rad: Gastrosporietalia nom. prov. mykocenozy xerotermnich travnika a stepi
22. svaz: Gastrosporion simplicis Klan 1975 ined. mykocenozy xerotermnich trav-
nikl skalnich stepi
Mykoasociace: Gastrosporio simplicis-Calvatietum fragilis Klan 1975 ined. (z c¢edi-
¢ovych skalnich stepi, CSSR)
Tulostomo brumali-Gastrosporietum simplicis Dorfelt 1877 (z vapencovyveh skalnich
stepi, NDR)
9, rad: Clitocybetalia nom. prov. mykocenozy lesnich pud
23, svaz: Galactinion limosae Darimont 1973 — mykocendzy bazifilnich lest
Mykoasociace: Galactinietum limosae Darimont 18973 (z holyeh naplavenyeh pad v su-
fovych lesich, Belgie)
Lepiotetum bucknallii Darimont 1973 ad emend. (z nitrofilnich stanovi§t ze sutovych
lesti na vapenci, Belgie)
Coprinetum comati Ricek 1980 (z holych hlinitych pad orchideovych buéin, Rakousko)
24, svaz: Nolaneo-Conocybion nem, prov. — mykocendzy acidofilnich lest
Mykoasociace: Geastro quadrifidi-Agaricetum semotae Smarda 1973 ad emend, (z kul-
turnich smréin na stanovistich kvétnatych buc¢in, CSSR)
Clitocybe brumali-Phellodonetum nigri Smarda 1973 ad emend. (z kulturnich smrcin
na stanovistich kyselyeh budin, CSSR)

5 tfida: ANTHRACOBIETEA Darimont 1973 — karbonikolni mycetace
10. rad: Anthracobio-Flammuletea carbonarigae Darimont 1973 — mykoceenozy lesnich
spalenist
25. svaz: Anthracobion melalomae Darimont 1973 — mykocendzy spalenist vapenitych
lesnich pad
Mykoasociace: Anthracobietum melalomae Darimont 1973 — (z drevenych uhlik(
kaleikolnich listnatych lesti, Belgie)
26. svaz: Omphalion maurae Darimont 1973 — mykocendzy spalenist silikatovych
lesnich pad
Mykoasociace: Geopyxidetum carbonariae Ebert 1958 (2 drfevénych uhlikil z borovyeh
lesti, NDR)
Omphalietum maurae Darimont 1973 (z dfevénych uhlik z listnatych lest, Belgie)

6, tfida: COPRINETEA nom, prov. — fimikolni a amoniikolni mycetace
11. fad: Coprinetalia nom, prov. — mykocenozy na exkrementech
27. svaz: Coprinion ephemeroidis nom, prov. mykocenézy na trusu hospodafskych

Mykoasociace: Coprinetum ephemeroidis Pirk et Tuxen 1949 (z konnskych a krav-
skych exkrementu, NSR)

Stropharietum semiglobatae Wojewoda 1975 (z exkrementd volné zviiat,
Polsko)

12 rad: Tephrocybetalia nom. prov. — mykocendzy vazané na zdroje amoniakialniho
dusiku

28, svaz: Lepistion nom, prov. — mykocenoézy vazané na pritomnost mocéoviny v padeé
¢i finalni stadia rozkladu ostatka Zivocichi

Mykoasociace: Tephrocybetum tesquorum nom. prov.

I11. CORDYCEPTO-PHELLINEA nom. prov. — nekrotrofni typ mycetace
7. tfida: FOMITETEA nom. prov. — lignoparaziticka mycetace

13. rfad: Fomitetalia nom. prov. — mykocenozy na kmenech stromi
29, svaz: Fomition Darimont 1973 — mykocenézy stojicich kmenl listnac¢u
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Mykoasociace: Fometum igniarii Pirk 1952 (z Zivych stromovitych vrb, NSR)
Phellinetum hippophaés-contigui Jahn 1965 (z zivych rakytniki na pobfeZi, NSR)
Phellino-Stereetum rugosi Darimont 1973 (z zivyeh a posléze i mrtvych kmenu list-
nacu, Belgie)

Phellinetum tremulae Jahn 1966 (z Zivych osik, Svédsko)

Hericio erinaceae-Inonotetum dryadey Dorfelt 1974 in Kreisel et al. 1981 nom. nud.
(z baze kment starych Zivych dubt, NDR)

8. tfida: RIMBACHIETEA nom, prov. — herboparazitickd mycetace

14, rad: Polyporetalia rhizophili nom, prov. — mykocenézy na travach a bylinach
30. svaz: Polyporion rhizophili nom. prov. — mykocenézy na jednodéloZnych rost-
linach

15. fad: Tephrocybetalia palustris nom. prov. — mykocenozy na mesich

31. svaz: Galerinion paludosae nom. prov. — mykocen6zy na raSeliniStich

9, tiida: CHRISTIANSENIETEA nom. prov. — mykoparazitickd mycetace
16. Tad: Christiansenietalia nom. prov. — mykocenézy na plodnicich jinych hub

32. svaz: Christiansenion nom. prov. — mykocen6ézy na plodnicich kornatecovitych
hub

10, tfida; CORDYCEPTEA nom, prov. — insecloparazitickd mycetace

17. *ad: Cordyceptalia nom. prov. — mykocendzy na vyvojovych stadiich kfidlatého
hmyzu

33. svaz: Cordyception nom. prov. — mykocen6zy na pupach ¢ housenkach blano-
kfidlého hmyzu

Souhrn

PredloZzeny nastin syntaxonomického uspofadani houbovych spoleCenstev vychazi
z navrhovaného principu jednoty substratu a trofismu. Cely systém je rozdélen podle
tff zakladnich trofickych skupin na biotrofni (RUSSULO-SCLERODERMEA), sapro-
trofni (XYLARIO-LEPISTEA) a nekrotrofni (CORDYCEPTO-PHELLINEA) typ my-

cetace. V jejich ramci bylo seskupeno celkem 10 tiid, 17 fadt a 33 svaz do hierar-
chického klasifika¢énfho schématu, ktery je chapan jako otevieny systém. Pro fadu
uvedenych syntaxonu byla pouzita pouze provizorni jména bez jejich validni publi-
kace. Autor uvitd diskusi k predloZenému schématu,

Summary

The outline of the syntaxonomic classification of fungal communities based on the
proposed principles of the unity of the substratum and trophism is submited as the
matter under discussion. The whole system is subdivided into three basic trophic
groups: biotrophic (RUSSULO-SCLERODERMEA), saprothrophic (XYLARIO-LEPIS-
TEA)., and necrctrophic (CORDYCEPTO-PHELLINEA) types of mycetation. Alto-
gether 10 classes, 17 orders, and 33 alliances was ranged in the hierarchic classi-
fication scheme taken as a open system. Many syntaxons are used only with provi-
sional names and without a valid publication. The author invites the discussion to
the presented scheme.
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Physiological activity of immobilized Claviceps cells producing
clavine alkaloids

Fyziologicka aktivita imobilizovanych bunék Claviceps produkujicich
klavinové alkaloidy

Vliadimir Kfen*, Jaroslava Kozovd, Jifi Ludvik, Olga Kofronova and Zdenék Rehddek

Immobilized cells of the saprophytic Claviceps fusiformis culture can be
cultivated under semicontinuous conditions for long time periods. The bio-
catalyst can produce alkaloids for up to 550 days with 25 cycles of the
medium replacement. Specific productivity of the catalyst (average during
first 100 days) is 6 200 ug of alkaloids per g wet mass of the mycelium per
day. Glycolytic pathway in the immobilized cells exhibited 100 times higher
catabolic activity (phosphofruktokinase) than gluconeogenetic activity (fruc-
tose 1,6—bisphosphatase). In immobilized cells, the final production phase
was characterized by a decrease activity of tricarboxylic acid cycle (malate
dehydrogenase and citrate synthase), similarly to suspension culture. It
has been proved that during 50 days of semicontinuous cultivation the im-
mobilized cells maintain suiffcient activity of the key catabolic pathways
and consequently a physiological state suitable for the production of clavine
alkaloids. Morphological and ultrastructural changes were studied with
scanning and transmission electron microscopy

Béhem dlouhodobé semikontinualni kultivace imobilizovanych bunék
Claviceps fusiformis (25 nasobna vymeéna media) byla sledovana jejich
fyziologicka aktivita a morfologické a ultrastrukturalni zmeény (rastrovaci a
transmisni elektronova mikroskopie). Specifickd produktivita katalyzatoru
je 6200 ug alkaloidi na g vlhké vahy mycelia za den. Katabolicka aktivita
(fosfofruktokinaza) glykolytické drahy v imobilizovanych burikach je 100krat
vyssi neZz glukoneogeneticka aktivita (fruktéza 1,6-bisfosfatiza). ZvySena
aktivita enzymu Krebsova cyklu (maldt dehydrogenaza a citrat syntaza)
v zavéru produkéni faze je charakteristickd pro bunky suspenzi kultury.
Béhem 50 denni semikontinualni kultivace imobilizovanych bunék je zacho-
vana dostate¢na aktivita klickovych katabolickych drah a fyziologicky stav
vhodny pro produkeci klavinovych alkaloidi.

Clavine alkaloids represent an important and economically advantageous
raw material for the preparation of semisynthetic derivatives of ergot alkaloids.
The use of immobilized cells of the fungus Claviceps makes it possible to pro-
duce these alkaloid substrates under semicontinuous and in the future also
under continuous conditions.

Cell immobilization has a conservation effect. The immobilized cells can thus
be used for longer production periods and for a long-term storage and conser-
vation of the vegetative inoculum. In immobilized cultures it is possible to
study the senescence of cells during a period 10 — 20 times longer than under
conditions of the classical submerged fermentation and to study biochemical
and ultrastructural changes in extremely old producing cultures.

Ca-alginate is the most suitable agent for the immobilization of cells of the
saprophytic Claviceps purpurea (Fr.) Tul. cultures (Kopp and Rehm 1983).
Under semicontinuous conditions the immobilized cells remained productive
for almost 200 days.

In the present work we demonstrated that immobilized cells of the sapro-
phytic Claviceps fusiformis (Loveless) culture can be cultivated under semi-
continuous conditions for long time periods (over 500 days) and we character-

*) Corresponding author
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ized the physiological state of immobilized cells and their morphological and
ultrastructural changes.

Strain Claviceps fusiformis W 1 originated from the collection of Institute of Micro-
biology, Prague, For the cell immobilization we used a 7—10 days old vegetative
mycelium from the inoculation medium TI (Kren et al. 1985). Medium TI contains
sucrose, asparagine, phosphate and salts (Kren et al. 1985). The cells were immobi-
lized in 2—4 9, Ca-alginate and, after washing, cultivateld in the medium TI for
20—30 h. They were then transferred to the production medium JCS (Kren et al.
1985) designed especially for the cultivation of immobilized C. fusiformis cells. It is
a phosphate-free medium containing citric acid in amounts that are in equilibrium
with calcium ions in the medium. As a C-source it contains sucrose, succinate, as
N-source ammonium sulphate, and salts. The medium JCS supports the alkaloid
production and, at the same time, prevents the disintegration of alginate beads due
to the dissolution of Ca-alginate and cell proliferation

1. Semicontinuous submerse alkaloid production by immobilized cells of Claviceps
fusiformis W1 with change of the nutrient broth every 21 days. Conditions: cca 49,
alginate, 43 mg wett mycelium/mL alginate, 10 mL of the biocatalyst per 60 mL
of JCS-media (300 mL flask).

Total alkaloids +-, elymoclavine L], agroclavine A, chanoclavine X.

Immobilized conidiospores and conidiospores germinating in the immobilized
state exhibit a very low production activity.

The rate of ergot alkaloid synthesis is almost directly proportional to the
amount of biomass introduced to the biocatalyst. At higher biomass concen-
trations the limitation by oxygen and nutrients is of course observed. On the
other hand, differences in the production of total alkaloids and proportion of
elymoclavine in the alkaloid mixture as related with alginate concentration
(2—4 ") are negligible.

Semicontinuous cultivation proceeded on a rotary shaker in 300-mL Erlen-
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meyer flasks. After 14—21 days the férmentation medium was replaced with
a fresh one. The biocatalyst can produce alkaloids for up to 550 days (Fig. 1, 2)
with 25 cycles of the medium replacement. Specific productivity of the catalyst
(average during first 100 days) is 6 200 yg of alkaloids per g wett mass of the
mycelium per day.

Suspension cultures of C. fusiformis generally produce high amount of
extracellular glucans increasing viscosity of the medium and making the fer-
mentation and isolation of alkaloids more difficult. In the cultivation of immo-
bilized C. fusiformis cells the glucan production was not detected.
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2, Calculated cummulative production of alkaloids by Claviceps fusiformis cells
immobilized in Ca-alginate (conditions and symbols see fig. 1.)

Chloramphenicol (70—275 yg/mL) was found to be the most advantageous
antibiotic protecting long-term cultivations of immobilized cells against bacter-
ial contamination. At this concentration chloramphenicol does not negatively
influence either the immobilized cells or alkaloid production (Kien et al. 1986).

In immobilized cells the glycolytic pathway was active in the direction of
glucose catabolism (phosphofructokinase). It was most active during the period
of maximal rate of alkaloid production. The gluconeogenetic activity of fructose
1,6-bisphosphatase was by about 100 times lower. The pentose shunt was sub-
stantially less active (6-phosphogluconate and glucose-6-phosphate dehydroge-
nase), due apparently to a decreased respiration caused by limitation of oxy-
gen transfer in the biocatalyst. In immobilized cells, the final production phase
was characterized by a decrcased activily of tricarboxylic acid cycle (malate
dehydrogenase and citrate synthase), similarly to suspension cultures.

It follows from the results obtained that immobilized C. fusiformis cells
retained a sufficient activity of key catabolic pathways even after a 50-d
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semicbntinuous cultivation and their physiological state was suitable for the
production of clavine alkaloids.

Electron microscopy showed that the hyphae readily grow through a less
concentrated alginate (1—2")) and that the cells form a dense tangle below
the surface. The beads partially disintegrate at the same time. For long-term
cultivations, 3—4 "/, alginate particles are more stable and more advantageous,
although even here the hyphae grow through them. The inside of the beads
is filled with sclerotial cells with decelerated or completely inhibited multipli-
cation. Minor cavities are formed below the surface after 60 days and the
outer core mycelial layer is formed. After 130 days large cavernae are formed
in the bead's centers and beginning with the 350th day the particles differen-
tiate to the pigmented mycelial core and the center filled with pink mash-like
mycelium. However, the cells of the biocatalyst preserve their viability even
after more than 500 days of incubation, since when transferred to a complete
medium the particles disintegrated and the released cells grew and produce
alkaloids in a normal way.

It followed from ultrastructural studies of the immobilized cells that their
protoplasm condensed already after three days and that polysaccharide granu-
les disappeared and centers of lipid synthesis were formed. After 60 days the
many times enlarged cells were filled with fat bodies. Mitochondria dimished
and mitochondrial cristae disappeared reflecting a decrease of the respiratory
activity. After 350—500 days the highly enlarged cells were filled with oval
structures of electron dense material.

The use of semicontinuous and perspectively also continuous cultivation of
immobilized cells of Claviceps fusiformis can substantially increase yields of

ergot alkaloids. This technique seems to be very promissing for industrial
exploitation.
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Vyznamna vyro&i ¢leni Cs. védecké spoleénosti pro mykologii pii CSAV
v r. 1987

Bedeutsame Gedenkstage unserer Vereinsmitglieder im Jahre 1987

Vybor Cs. védecké spole¢nosti pro mykologii pii CSAV spolu s redakei ¢asopisu
Ceska mykologie vyuziva vyznamnych jubilei nékolika svych ¢lenu, kteri se uz fadu
let podileji na ¢innosti nasi Spole¢nosti, a to jednak k tomu, aby s jejich obétavou
praci seznamil okruh nasich ¢tenaid, jednak aby jim vyslovil sve uznani a diky za
jejich zasluznou praci pro ceskoslovenskou mykologii a popral jim hodné zdravi a
radosti do dalSi prinosné prace.

Doc. RNDr. Jan Buchnié¢ek, CSc, (nar. 11. 7. 1917), vyznaCny pracovnik
v oboru lékaiské mykologie, se loni dozil svych sedmdesatin. Zak prof. dr. Viadimi-
ra Ulehly na tehdejsi pfirodovédecké fakulté Masarykovy univerzity v Brné byl od
r. 1938 do uzavieni ¢eskych vysokych $kol demonstratorem jeho Ustavu pro fyziologii
rostlin. Po skonéeni valky, béhem niz pracoval v Ceskomoravskych sklarnach a. s.
v Usobrné, se stal v r. 1945, kdy také dosahl doktoriatu pfrirodnich véd, asistentem
téhoz ustavu. Po kriatkém pusobeni na Vysoké Skole pedagogické v Brné (1945—40)
odeSel na Palackého univerzitu do Olomouce, na jejiz pedagogické a filozofické fa-
kulté prednasel v letech 1946—1951 obecnou biologii a filozofii prirodnich véd. V r.
1951 presel ve funkci asistenta biologie na lékarskou fakultu University Palackeho.
kde byl povéren konanim piednasek z obecné biologie. Sou¢asné byl také — po od-
chodu prof. MUDr. F. Santavého na jiné pracovisté — povéren vedenim Biologic-
kého ustavu lékarské fakulty Univerzity Palackého.

Dnem 1. 1. 1957 byl jmenovan a ustanoven docentem biologie na lékarské fakulté
UP a dnem 1. 3. 1959 vedoucim samostatné katedry biologie na lékairské fakulte UP,
Tuto katedru zaméfil predevSim na vyzkum dermatofyt a lidskych paraziti. v r. 1960
obhajil védeckou hodnost kandidata véd a poté v r. 1963 presel jako védecky pra-
covnik (od 30. 1. 1968 jako samostatny védecky pracovnik) do Laboratoie pro vyzkum
fyziologie kuze pri lékarské fakulté UP, kde puasobil az do svého odchodu do du-
chodu v r. 1983. V obdobi 1960—1962 zastaval funkeci prodékana lékarské fakulty UP.

Pod vlivem prof. MUDr. F. Santavého se ve své védecké praci zaméril pavodné
na fyziologii rostlin, zejména na biologii a biochemii octinu a jeho alkaloidi. Pozdcji
z popudu tehdejsiho prednosty dermatologicko-venerologické kliniky UP prof. dr.
G. Lejhance se preorientoval na problematiku lékaiské mykologie, V tomto sméru
také monotematicky prebudoval vyzkumnou praci ustavu na studium humanné pato-
gennich plisni Studuje diagnostiku koznich hub a metody jejich likvidace, vliv né-
kterveh novych preparati na kozni houby, plsobeni svétla i fotodynamicky jev;
v posledni dobé zkouma ultrastrukturu houbovych paraziti kize po zasahu vnéjsimi
¢initeli, Tento vyzkum je soucasti resortnich plani vyzkumu ministerstva zdravot-
nictvi, na nichZ spolupracuje i v souc¢asné pétiletce. Vysledky téchto studii z obdobi
let 1960—1980 shrnul do 5 zdvéreénych zprav, které v oponentském fFizeni uspéiné
obhajil.

Kromé svych védeckych praci v oboru lékarské mykologie se doc. Jan Buchnicek
zabyval i ideologickymi a filozofickymi aspekty biologie a referoval ¢asto na za-
kladé vlastnich text(, které vypracoval a poskytoval pro §ir§i vyuziti, napr. soué¢asné
jako lektor Socialistické akademie, lektor OV a KV KSC v Olomouci, lektor VML
v Olomouci, ¢len predsednictva Krajského vyboru pro socialistickou kulturu pri KV
KSC v Ostravé aj. Jako vysokoskolsky ucitel vychoval tisice nalich i zahrani¢nich
studentit v duchu materialistické biologie a marx-leninské filozofie. S jeho pedago-
gickou praci souviselo i jeho usili o reformu studia lékafstvi a vypracovani nové
koncepce lékarské biologie.

Imponujici je také Buchni¢kova odborna publikaéni ¢innost. Vysledky svyvch ba-
dani v problematice 1ékarské mykologie (celkem 86 tituli) publikoval postupné v radé
naSich i zahrani¢nich Casopisit a referoval o nich na konferencich v zemich RVHP
(napr. r. 1959 v Bulharsku, r. 1961, 1972 a 1980 v Polsku, r. 1962 v Madarsku, r. 1967,
1968 a 1980 v NDR, r. 1970 v SSSR a r. 1973 v Rumunsku), kde také naviazal osobni
kontakty s prednimi mykopatology zemi socialistického spoledenstvi. K této impo-
nujici bilanci pristupuje jesSté 85 prednidSek a 46 dalSich publikaci, tedy celkem 217
titul, z nichZ mnohé byly kladné hodnoceny a nékteré se staly vychodiskem pro
¢innost jinych badateli.

Doc. Buchniéek se plné vénuje také organizaci mykopatologie v CSSR jako védecky
sekretal mykopatologické sekce Ceské dermatovenerologické spoleénosti Jana Evan-
gelisty Purkyné i jako ¢len vyboru olomoucké pobolky Biologické spole¢nosti pri
CSAV ,déle je ¢lenem Cs. spole¢nosti pro elektronovou mikroskopii, ¢lenem Cs. vé-
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decké spolecnosti pro mykologii pri CSAV (od r. 1982), spolupracuje s Instituiem
pro dalsi vzdélani lékafi a farmaceutd v Praze, zejména na pripravé a realizaci
postgraduélniho studia mykopatologie.

Doc. RNDr. Jan Buchni¢ek,CSe. vybudoval se svymi asistenty dermatologickou
skolu, jejiz vysledky jsou uznavany nejen doma, ale i v zahraniéi. Piejeme mu, aby
mohl je§té dlouha léta prispivat k rozvoji nasi lékarské mykologie a naSeho socia-
listického zdravotnictvi.

Svatopluk Sebek

Karel Kult (nar. 27. 1. 1917), profesor stredni primyslové skoly elektrotech-
nické v Praze v. v., zakladajici a ¢estny ¢len nadi Spole¢nosti, vstoupil mezi sedm-
desatniky. Jeho Zzivotopis a prehled prace byl u prileZitosti jeho Sedesatin v cas.
Ceska mykologie 31/3: 183—184, 1977, a doplnén k jeho pétaSedesatinam tamtez
(36/3: 179180, 1972). Jubilant je i v sedmé desitce let velmi aktivni a zuéastiuje
se terénnich mykologickyeh exkurzi, pricemz se vénuje predeviim mykofloristice.
V r. 1982 (19. 5) byl zvolen do ¢ela komise pro mykofloristiku a mykocenclogii
CSVSM,

Svatopluk Sebek

Doc. MUDr. Jiti Manych, DrSc. (nar. 1. 2. 1927) vstoupil v lonském roce
do rad sedesatnikii. Podrobny ¢lanek o jeho zivoté a dile prinesl nas casopis (Ces.
Mykol., Praha, 31/4: 233—237, 1977) z pera J. Rotty u prilezitosti jeho padesatiletého
zivotniho jubilea, K jeho doplnéni zaznamenavame, ze doc. Manych obhajil 1, 12,
1978 doktorskou diserta¢ni praci pod titulem , Aspergillosis® a ke dni 22, 2, 1979 mu
byla udélena védecka hodnost doktora lékafskych ved. Od 1. 12, 1979 pusobil jako ve-
douci samostatné katedry lékarské biologie na lékarské fakulté hygienické University
Karlovy v Praze az do 31, 8. 1986, kdy byla tato katedra sloucena s oborem spcciil-
niho lékarstvi v novou spole¢nou katedru. K jeho funkeim, uvedenym v citovaném
¢lanku k jeho padesatinam, nutno pripoc¢ist jesté ¢lenstvi ve védecké radé lékaiské
fakulty hygienické Univerzity Karlovy, ¢lenstvi v hlavni problémové komisi ¢ 42,
predsednictvi v diléi problémové komisi ¢ 42-07 min. zdravotnictvi CSR a ¢lenstvi
v komisi védecké rady MZ CSR pro vychovu a vyuku pracovniki ve zdravotnictvi
Kromé toho je krajskym konzervatorem-specialistou Krajského strediska st. pamat-
kové pécée a ochrany prirody Stredoc¢eského kraje a ¢lenem komise ochrany Zivoiniho
prostiedi rady ONV v Praze 5.

Bibliografie jeho odbornych praci z poslednich 10 let, uloZzena v archivu CSVSM,
obsahuje mimo price s mykologickou a botanickou tematikou, publikované v nasich
i zahraniénich odbornych éasopisech, predevsim fadu publikaci, na nichz se podilel
jako spoluautor; v nich prispél k feSeni nejen epidemiologickych otizek (napr. Bu-
rFinova B.. Tichacéek B., Manych J., Epidemiologie, Academia, Praha 1981), ale pre.le-
viim mykologické problematiky, napf. v kapitole Patogénne huby v Zahradnického
a kol. publikaci ,Mikrobiologické vySetrovacie metédy* (Osveta, Martin 1981), v 8 ka-
pitolach kolektivni prace ,Principy boje proti pfenosnym nemocem* (Avicenum, Pra-
ha 1981), ve 14 kapitolich v , Lékarském repetitoriu“ (Avicenum, Praha 1983), v ka-
pitole ,Mykézy“ v publikaci V. Serého a kol. ,Lékaistvi v tropech a subtropech®
(Avicenum, Praha 1984), v Havlinové a kol. ,,Priruéce infekénich a parazitarnich
chorob* a ,Zakladech vySetfovani mykotickych onemocnéni“, v Serého V. a kol
wZdravotnictvi v tropech a subtropech® (Institut pro dalsi vzdéliavani strednich zdra-
votnickych pracovniki, Brno 1986). V tisku jsou jeho kapitoly z lékarské mykologie
v Zahradnického a kol. ,,Mikrobiologickych vySetfovacich metodiach“ (Avicenum, Pra-
ha), v Stefanovitové a kol. celostatni uéebnici ,Mikrobiologie pro lékarské fakulty*
(Avicenum, Praha) a v Syru¢kovych L. a kol. ,,Zikladnich tikolech mikrobiologie a
koncepci jejiho dalSiho rozvoje* (Avicenum, Praha). V tisku je rovnéZz jeho samo-
statna ,,Ekologie pro lékafe“ (Avicenum, Praha).

Sympaticka literdarni Zen poslednich deseti let jubilantova Zivota a jeho neustiva-
jici zajem o mykologii a botaniku je spolehlivou zarukou jeho odborné aktivity
i v pristich letech.

Svatopluk Sebek

Ing. Jirfi Baier (nar. 17. 6. 1937) zahajuje abecedni radu naSich lonskyvch
jubilantit — padesatnikd. Narodil se v Praze, po maturité na Sladkovského gymnia-
ziu v Praze v r. 1955 vstoupil na Ceské vysoké uceni technické v Praze (fakuita
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ekonomicko-inZenyrska), od r. 1960 Vys. §kola chemicko-technologicka (fakulta eko-
nomiky a fizeni), kde v r. 1960 studia v oboru primyslové chemie dokonéil. V témze
roce — po soucasném studiu na Vysoké Skole pedagogické — ziskal potifebné pedago-
gické vzdélani s moZnosti vyucovat v chemicky¥ch oborech na odbornych prumyslo-
vych Skolach. Ziskané zkuSenosti bohaté zaro¢il béhem pedagogické praxe v rameci
svého externiho plsobeni na stiednich primyslovych Skolach, podnikovych institu-
tech, Ceském vysokém uceni technickém a Institutu ministerstva primyslu. V zaii
r. 1960 se stal zaméstnancem koncernového podniku Spolana Neratovice, prodel iradou
funkei a pracuje zde dodnes jako vyzkumny pracovnik odboru ebchodné technickych
sluZeb.

Jiz béhem stiedoskolského studia se zacal vaznéji zajimat o chemii a botaniku.
Studium chemie poskytovalo v souvislosti s tehdy se rozSifujicim chemickym prua-
myslem nadéje na zajisténi existence a zaloZeni rodiny; zajem o botaniku — se vSemi
dalsimi obory, které s nim souvisely — zistaval trvalym predmétem jeho zajmové
¢innosti ve chvilich jeho skrovného soukromého volna. Jiz béhem vysokoskolského
studia se tento Siroky prirodovédecky ziajem zizZil na mykologii, které se od té doby
vénuje trvale.

V r. 1956 se stal ¢lenem Cs. mykologické spoleénosti (CMS) a byl zde pod vede-
nim nékolika zkusenych fotografii zasvécovan do taju fotografovani hub v prirodnim
prostiedi. Po dokonéeni vysoko$kolskych studii zaéal pracovat v laboratofi CMS, na
jejimz budovani se spolu s nékolika dalSimi nadSenci podilel, a to v oblasti bytovych
direvokaznych hub a poskytovani servisnich sluZzeb pro Sirokou vefejnost v tomto
oboru, Dikazem dobre fungujici laboratofe, na jejimZ vybudovani mél lvi podil, jscu
jeji dodnes poskytované sluzby obyvatelstvu. Z této funkce v laboratofi byl jmeno-
van do 8ir§iho vyboru CMS a v r. 1961 byl zvolen jejim mistopfedsedou. Tyto vy-
sokou funkei zastiva tedy vice neZ 25 let k nemalému prospéchu CMS. V jeho osobé
ziskalo vedeni CMS ¢lovéka nejen znalého, jenz, lidové Fefeno, ,umi", ale i ¢loveka
vysokych osobnich kvalit. Od r. 1966 je i ¢lenem Cs. védecké spole¢nosti pro myko-
logii pri CSAV: v ramci jeji sekce pro mykologickou toxikologii spolupracuje pii
popularizaci houbarstvi a svym osobitym, jednoduchym a zajem posluchaét vzdy
upoutavajicim zpusobem zde proslovil uz fadu prednasek, doprovazenych vzdy bri-
lantnimi diapozitivy, Kromé prace v laboratofi bytovych dfevokaznych hub se zajima
o kulinarni vyuziti a fotografovani hub v prirozeném prostredi; fotodokumentaci
vyuziva v boji proti otravam houbami a k popularizaci vhednych kulinarnich uprav
méné béznych druht hub, Svymi bohatymi zkuSenostmi z mykologické a fotografickeé
price také Stédie pomaha preklenout zacatecnické potize novym zajemeum o (oto-
grafovani hub v prirozeném prostiedi.

7. bohaté mykologické a fotografické préace jubilantovy, jiz podstatné obohatil nasi
odbornou a popularizaéni literaturu, pripominam piedeviim vynikajici popularizaéni
praci ,,Houby v kuchynich svéta® (Prace, Praha 1981), ddle vitanou , Ochranu dreva
v bytech, chatiach a chalupach“ (SNTL, Praha 1981) (spolu s V. Peklikem). V r. 1934
doplnil a rozsifil odbornymi kapitolami a recepty origindlni humorné zaméfenou
knizku Jana Majernika ,,Rasti(!“ (Smena, Bratislava 1980), kterou pod nazvem ,O hou-
bach® vydalo — bohuZel jen jako neprodejnou élenskou prémii Klubu pratel sovet-
ské literatury — Lidové nakladatelstvi v Praze. V r. 1985 byl spoluautorem ¢&eského
prekladu L. V. Garibovové s M. Svrékem ,Houby poznavame, sbirame, upravujeme*
(Lid, nakladatelstvi, Praha 1985) (v originile ,,V carsive gribov*, nakl. Lesnaja pro-
myslennosf, Moskva 1981); pro tuto knihu zpracoval kuchafské recepty a fotografic-
kou ¢ast. Je téz autorem vétSiny barevnych fotografii v obrazové ¢asti publikace
Marty Semerdzievy a Jaroslava Veselského , Lé¢ivé houby dfive a nyni“ (nakl. Aca-
demia, Praha 1986). Sirokou vefejnost upoutal v roce 1986 jeho patnactidilny popula-
rizaéni serial ,Mald houbarska encyklopedie”, ktery pripravil pro ¢asopis Svét socia-
lismu (ro¢. 1986,¢. 26—40). Zatim vrcholnym Baierovym dilem, v némzZ se originalnim
zpusobem spojuji jeho odborné mykologické znalosti s fundovanou praxi v oboru
kulindrni mykologie a dlouholeté zkuSenosti fotografa, je jeho obsahla (204 str., 160
bar, fotograflif a témérr 170 receptl) gastronomicko-mykologickd publikace ,Pilze
sammeln und essen“., kterou s 55 barevnymi vyobrazenimi B. Vancury vydalo v r.
1987 nakladatelstvi Artia v Praze.

Prejeme naSemu jubilantovi hodné dalSich kulinarnich a fotografickych udspécha a
hodné radosti z préace pro ¢eskou mykologii.

Svatopluk Sebek
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Marie Erhartova (nar. 12. 10. 1937 v Sedlci) absolvovala stfedni $kolu pro
vychovatelky v Prachaticich a pracuje jako ulitelka v materské Skole. Tato jihoceska
¢lenka nasi Spoleénosti (od r. 1975) je znama predeviim jako fotograficka ilustratorks
mykoelogickyeh publikaci, ur¢enych SirSi houbarské verejnosti. Od r. 1977 se cbjevuje
jeii jméno ve spojeni s jménem jejiho manzela ing. Josefa Erharta (jeho Zivotopis
pfinesl nas Casopis v 3. ¢. ro¢. 37, str. 185 a 186, 1983), fotografa zpodobnujiciho ne-
jen krasy jihoceské Kkrajiny, ale i svét hub v jejich tvarové a barevné rozmanitosti.

Marie Erhartovi, fotografka-amatérka, je sama autorkou souboru barevnych folo-
grafii ,,Nase houby®, ktery v r. 1979 sestavil a textem opatiil K.Kult a vydalo nakla-
datelstvi Pressfoto v Praze. Jména dvojice Josef Erhart a Marie Erhartova jsou vsak
dnes uz trvale spojeny s f[otografickou vypraveu rady mykologickych publikaci na
Sich prednich autort (bé&hem poslednich 10 let je jich témér desitka). K tém, kleré
jscu uvedeny ve shora citovaném ¢lénku v ¢as. Ceska mykologie, pristupuje v r. 1985
pires 300 barevnych fotografii hub v prirozeném prostiedi v priruéce Z. Kluzaka a
M. Smotlachy ,,Pozniavame houby* (nakl. Svépomoc, Praha 1985).

Svatopluk Sebek

Jifi Husarek (nar. 21, 12. 1937 ve Velebofi na okr. Sumperk), ¢len nasi Spo-
le¢nosti od r. 1965, se vénuje vyzkumnictvi v oboru péstovani hub. Po vychozen{
obecné Skoly v Hlivieich studoval na zemédélské Skole a pozdéji ve Vyzkumném
ustavu pradnych rostlin v Sumperku-Temenici jako odb. laborant v oboru genetiky
a Slechténi, Jako hlavni agronom pulsobil pozdéji v JZD Podoli-Ujezd u Mohelnice,
v JZD Zvole a po integraci v JZD Dubicko. R. 1970 se pFestéhoval na okr. Novy Jitin
a zde pusobil nejen ve funkei hlavniho agronoma, ale i v Fadé vefejnych funkei
v lidospravé a ve spoleCenskych organizacich. Jeho zajem o mykologii se datuje od
utlého mladi; po navazani styku s nékterymi moravskymi mykology a dr. M.Stan-
kem, CSc., se pozdéji cele vénoval problematice péstovani hub. Prvni velkou péstir-
nu zalezil v JZD Podoli-Ujezd u Mohelnice, dnes pracuje v Kloko¢uvku (p. Jakubéo-
vice, 0. Novy Ji¢in). Své zkudenosti s péstovanim hub prohluboval tU¢asti na zahra-
ni¢nich konferencich a kongresech, jako napf. ve VarSavé (1967 a pozdéji vicekrat),
v Hamburku (1968), v Budapes§ti, Dieskau (NDR), Zap. Berliné, Dubné u Moskvy atd.
Od r. 1975 aktivné vyzkousel Fadu technologickych postupt za pouziti ruznych sub-
stratd. Vysledkem jeho mnohaletych péstitelskyeh vyzkumia bylo vypracovani kom-
plexniho programu péstovani hub, ktery spojuje radu cennych dil¢ich technologii
péstovani zeleniny a hub na substratu organické hmoty a odpadovych surovin za
pouziti viceucelovych palet, jichz lze wvyuzit i k chovu drobného hospdafského
zvifectva.

Svatopluk Sebek

Ing Anton Janitor, CSc, samostatny vedecky pracovnik Ustavu experi-
mentalnej bioldgie a ekoldgie CBEV SAV v Bratislave, sa narodil 29. 8. 1937 v Malej
Ide pri KoSiciach. Po tuspesnom zakonéeni gymnazia (KoSice 1955) a agronomickej fa-
kulty Vysokej Skoly polnchosnodarskej v Prahe, Specializiacia ochrana rastlin (13860,
pracoval ako fytopatolég Statnej fytokaranténnej inSpekcie v Ciernej nad Tisou, V r.
1961 nastipil na terajSie pracovisko ako interny aspirant, kde ziskal vedeckil hod-
nosf kandidata biologickveh vied (1965). V roku 1975 tispeSne absolvoval na pravnic-
kej fakulte KU v Bratislave dvojroéné postgradudlne Studium &s. expertov pre vy-
zkum rozvojovvch zemi.

Jubilant patri k stéasnym poprednym slovenskvym fytopatolégom-mykologom.
V svoiej praci sa zpocfiatku zaoberal vyskumom fyzioldgie obligdtnych a neskoriie
fakultativnych parazitov. Posledné roky orientuje sa hlavne na vyskum fytofyzioldigie
fvicpatogénnych hib a patofyziolégie hostitelskych rastlin napadnutych parazitickymi
hubami. Ziskal cenné poznatky o vplyve svetelného Ziarenia na morfegenézu niekto-
rvch hub z rodov Erysiphe, Cytospora, Monilia, Schizophyllum, Pleurotus, Septoria
a Ceratocystis. Vysledky svojich $tadii publikoval v niekoIkvch desiatkach vedeckych
pric. Zaobera sa i mykofloristickym vyskumom Slovenska. Uspe$ne vedie pracovny
kolektiv orientovany na vyskum mykéz kostkovin,

Ing. Janitor absolvoval viaceré dlhodobé stiZe na vyskumnych tstavoch v ZSSR,
Kanade, Franctzsku a Polsku, kde Studoval subcelularne zmeny v bunkdch rastlin
napadnutych obligatnymi parazitmi, ako i niektoré problémy mykotoxinov. Od roku
1981 je ¢lenom Francuzskej {ytopatologickej spolo¢nosti.

Zasluzna a mimoriadne bohatd je vedecko-popularizaéna ¢innost jubilanta. Ako
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predseda mykologickej sekcie Slovenskej spolo¢nosti pre racionalnu vyzivu cielave-
dome usmrenuje osvetovu ¢éinnost najmé pri prevencii otrav jedovatymi hubami. Ak-
tivne pracuje vo viacerych vedeckych spoloénostiach pri CSAV a SAV. Clenom
CSVSM je od roku 1975. V rokoch 1972 a 1979 bol za tito ¢innost vyznamenany
Cenou SAV. Do dalSej prace zelame jubilantovi hodne zdravia a wvela tvorivych
uspechov,

Cyprian Paulech

Ladislav Opold (nar. 4. 1. 1937 v Nitfe), ¢len na8i Spole¢nosti od r. 1976,
absolvoval v letech 1951—1956 zemedeélskou mistrovskou $kolu — obor zahradnicko-
-vinaisky. Jako zaniceny shératel liSejnikli nastoupil r. 1961 ve Slovenském narod-
ném muzeu v Bratislavé na misto botanického preparatora, a to ptivodné v botanic-
kém oddéleni, odkud v dubnu r. 1986 preSel do oddéleni antropologického. V letech
1961 —1968, kdy pracoval v botanickém oddéleni, se vénoval technickym pracem
v oblasti nizSich rostlin, zejména preparaci nasbiranych hub a liSejnikt, jejich obal-
kovani a zarazovani priristki do generalni sbirky. Podilel se i na technické pripravé
exsikatovée sbirky ,Lichenes Slovakiae exsiccati®, kterou vydavalo v letech 1964—
— 1980 Slovenské narodné muzeum v Bratislavé (autor RNDr. Ivan Pisat, CSc.). Flo-
risticky pusobil zejména v okoli Nitry na jiZznim upati pohori Tribe¢ (oblast Zobcru
a Zitnice), kde pomérné dobfe vysbiral liSejniky a zéasti i houby. V letech 1979 -
—1981 se v oboru lichenologie a mykologie zucastnil inventariza¢niho prazkumu
Zoboru. Jeho sbéry jsou uloZzeny z¢éasti v herbafich Slovenského narodného muzea
v Bratislavé, z¢asti v herbari Oblastného nitrianského muazea v Nitre, Vysledky své
prace publikoval zatim ve dvou prispéveich v ¢as. Biolégia (1963) a ve Zborniku Slov.
nar. muzea-prir. vedy (1972). Jubilant je kromé na$i Spole¢nosti ¢lenem Slovenskej
botanickej spolo¢nosti pri SAV (od r. 1962) a Cs. botanickej spolo¢nosti pti CSAV
(od r. 1977).

Svatopluk Sebek

RNDr, Vaclav Sasek, CSc, se narodil 6. 2, 1937 v Praze-Strizkové v rodine
postovniho Ufednika. Po maturité na gymnaziu vystudoval tehdejsi biologickou fa-

kultu UK v Praze (1960). Jeho diplomova prace ,Halky na raZokvétych se zvlastnim
ziretelem k rodu Rosa a jejich mykoflora® byla zadana prof K. Cejpem, kiery meol
pochopeni pro studijni zajem mladého adepta. Po jednoro¢ni praxi stredo$kolskeho
profesora byl od Fijna r. 1961 pfijat do interni védecké pripravy v tehdej$im Biolo-
gickém ustavu CSAV. Po obhajeni kandidatské disertace ,Kultivace a antibioticka
aktivita mykorrhiznich hub* (1966) pracoval v Mikrobiologickém ustavu CSAV jako
védecky pracovnik; nyni zde pracuje jako samostatny védecky pracovnik a zastupce
koordinatora hlavnihe Gkolu, Jeho védecky i spoleé¢ensky rozhled byl priznivé ovliv-
nén jednoro¢nim (1968—1969) studijnim pobytem na univerzité v Iowa City (USA);
pracovné byla staz zamérena na studium fyziologie a morfogeneze kvasinek. Po
nékolik let téz prednasel a vedl seminare pro posluchaCte mykologie a Kryptoga-
mologie katedry botaniky PrF UK v Praze. Pavodné to byly ,Kapitoly z fyziologie
basidiomyecetu®, které byly v poslednich letech rozSifeny jako prednaska ,Fyziologie
hub“., Od pocatku pedagogicky pusobi téZ v postgradualnim kursu mykologie na
téze katedre.

Saskova ¢innost v mykologii byla velmi brzy zaméfena na fyziologii a biochemickou
aktivitu hub. Svédéi o tom jiz téma kandidatské disertace a cela série dalSich praci.
Poznatky ziskanymi studiem ristu a antibiotické aktivity mykorrhiznich hub pfispél
k teoriim, jimiz je vysvétlovan priznivy vliv hub na hostitelskou rostlinu ve slozitém
vztahu, jimZz mykorrhiza je. Vyznamné je i zjisténi moZnosti ovlivnéni rychlosti
ristu mykorrhiznich hub za laboratornich podminek. Jeho pokracujici v¥zkum anti-
biotické aktivity u dalSich druht basidiomyceti jako netradiénich objektli experimen-
tédlni mykologie, zvlasté spolutcast pfi studiu protihoubového antibiotika mucidinu,
prinesl vyznamné teoretické, ale i pro praxi zavazZné vysledky. Mezi né se Fadf i zjié-
tén{ morfologickych zmén, které mucidin vyvolava u citlivych testovacich organismu.
V dalsi etapé se zaméfil na zcela puvodni oblast vyzkumu antibiotické aktivity pyre-
nomycetl. I zde jiZ dosdhl pavodnich vysledkl, napf. zjisténi étyf antibakteridlnich
antibiotik chinonového typu produkovanych druhem Camarops microspora. Jinvm
uspéchem je vy$lechtén{ trvale produkénfho kmene pyrenomycetu Melanconis flavo-
virens, jehoZ metabolity vykazuji pozoruhodnou protihoubovou aktivitu. Téchto meta-
boliti je ve stdle vice ,zplesnivélém“ svété neustiale malo.
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V ramei dvoustranné tematické spoluprace CSAV — AV SSSR se V. Saiek podilf
na studiu trombolytické a fibrinolytické aktivity kultur makromycetli a na vyuziti
rastrovaci elektronové mikroskopie k charakterizaci kultur basidiomycetd. V posledn{
dobé jeho zajem pritahuji i teoretické a praktické otazky kultivace jedlvch hub —
viz jeho spoluautorstvi na nedavno vyslé knize , Péstovani jedlych hub“, V souéas-
nosti je V. Sa%ek autorem nebo spoluautorem kolem 80 praci z oboru fyziologie hub.

Vaclav Sasek je &lovék novodobého razeni, davajici pfiklad mladsim i star$im. Od
svveh Skolnich let je stale spoleéensky ¢inny, bez okdazalosti a nepravdy, Z posled-
nich desetileti vzpomenme jen jeho predsednické prace pro ecenovanou ¢innost sekce
experimentialni mykologie CSVSM a Cs. mikrobiologické spoletnosti a ve vyboru
CSVSM (élenem CSVSM je od r. 1962). Od r. 1971 vénuje mnoho ¢asu a energie
¢lenstvi v zavodnim vyboru ROH MBU CSAV, kde je v poslednich dvou obdobich
uspéSnym a vyznamenanyvm mistopfedsedou. V r. 1985 byl ocenén jako vzorny pra-
covnik Mikrobiologického tstavu CSAV, V. Sadek priklada svou ruku k dilu jests
v dalS§ich organizacich a organech, nebof k jeho povahovym rysim patii ochota
pomoci viude a viem, jeho skromnost, ale i zdrava davka ctizadosti. RNDr. V. Sadek,
CSc. je typem nového &lovéka, ve kterém se Uuspé&iné spojuje Zivelny pracovn{ elin
s pochopenim pro potfeby nejen védy, ale spolednosti viibec.

Zdenék Urban




Celostatni sympozium se zahrani¢ni acasti

,,Houby z hlediska ochrany prirody a zdravi ¢lovéka“,
Praha 31.II1. a 1. IV. 1987

International Symposium on “Fungi from the Standpoint of Nature
Protection and Men's Health*, Prague, March 31 and April 1, 1987

Sympozium bylo poréadano Ceskoslovenskou védeckou spole¢nosti pro myko-
logii pri CSAV, sekci pro mykologickou toxikologii a sekeci pro ochranu hub
a jejich Zivotniho prostiedi. Spoluporadatelem byl Mikrobiologicky ustav CSAV,
oddéleni experimentalni mykologie v Praze 4 - Kréi, kde se sympozium konalo.
Po 4 zahajovacich projevech bylo predneseno 22 referatu z peéti tematickych
okruhlil a prezentovano 8 postert. Sympozia se zudastnilo 82 osob. z toho 14
pirednich odborniki z jinych socialistickych stata (BLR 1, NDR 5, MLR 2, PLR
3, SSSR 3).

"Na poradé se zahrani¢nimi udastniky dali den byla na zékladé rozboru sou-
¢asné situace vypracovana a schvialena rezoluce, obsahujici 10 vyznamnych
bodu, tykajicich se ochrany mykoflory a zdravi ¢lovéka. V dal§$im je uveden
anglicky text rezoluce, ktery je v ¢eském jazyce uverejnén v ostatnich mykolo-
gickych a ochranaiskych casopisech v Ceskoslovensku.

The symposium was organized by two sections of the Czechoslovak Society for
Mycology, namely the Section for Mycological Toxicology and the Section for Pro-
tection of Fungi and their Environment and the Department of Experimental My-
cology of the Institute of Microbiology (Czechoslovak Academy of Sciences).




SEMERDZIEVA: SYMPOSIUM PRAGUE 1987

The symposium took place in the lecture hall of the Institute of Microbiology,
Prague 4 - Kré&, Videriskd 1083. On the first day the symposium was opened by intro-
ductory remarks by Prof. Dr. Z. Unban, DrSc., chairman of the Czechoslovak Scientific
Society for Mycology, and by Dr. V. Musflek, DrSc., head of the Department of
Experimental Mycology, and by short papers presented by chairmen of both sections
mentioned above (S. Sebek and Dr. M. SemerdZieva, CSc.). After the introductory
remarks 22 contributions divided into five topics were presented. Speakers of the
topic A (The necessity of protection of fungi and their environment) included Prof.
H. Kreisel, Dr. hab. (Greifswald, GDR), Prof. M. Lisiewska, Dr. hab. (Poznan, Po-
land), Prof. E. Parmasto, DrSc. (Tartu, EsSSR), MUDr. J. Cvréek (Strakonice, CSSR),
Doc. Ing. A. Cerny, CSc. (Brno, CSSR), Dr. R. Fellner, CSc., Prof. V. Herout, DrSc.
and Dr. F. Kotlaba, CSc. (Prague, CSSR), Ing. J. Kuthan (Ostrava, CSSR) and Dr. P.
Lizon (Bratislava, CSSR). Speakers of the topis B (Jeopardy of the mycogenofond
by excessive mushrooming) included Dr. J. Cudlin, CSc. (Ceské Budéjovice, CSSR)
and S. Sebek (Nymburk, CSSR). The topics C (The role of fungi in human nutrition)
consisted of reports presented by Dr. J. Lévai, CSc. and Dr. I. Rimoczi (Budapest,
Hungary), Ing. L. Hruska (Usti nad Labem, CSSR). Speakers of the topic D (Health
disturbances after partaking of fungi) included MUDr. J. Herink (Mnichovo Hra-
disté, CSSR) and MUDr. A. Stétkova (Brno, CSSR). The last topic E (Proper forms
of mushrooming popularisation) consisted Prof. I. A. Dudka, DrSc. (Kiev, USSR),
Dr. V. Antonin (Brno, CSSR), Dr. V. Krs and Dr. J. Hlavac¢ek (Prague, CSSR) and
Ing. A. Janitor, CSc. (Bratislava, CSSR). Each report was briefly discussed.

The programme was completed by 8 posters presented by Prof. 1. A. Dudka, DrSec.
(Kiev, USSR), Dr. J. Lévai, CSc. (Budapest, Hungary), Prof. B. Salata, Dr. hab.
(Lublin, Poland), Prof. A. Skirgiello, Dr. hab. (Warsaw, Poland), MUDr. 1. Bouska,
CSc. and V. Krumlova (Prague, CSSR), Dr. J. Klan, CSc. (Prague, CSSR), Ing. J.
Kuthan (Ostrava, CSSR) and Dr. M. Semerdzieva, CSc. (Prague, CSSR).

At the registration each participant received the Symposium proceedings with
abstracts. It was possible to buy souvenirs with mycological themes, refreshment
was served in the club-room and lunch was served in the Institute canteen (March
31) and in the restaurant (April 1).

On the second day the Symposium continued as a session with the foreign guests
on the protection of the mycoflora and human health. Short reports on the work in
special commisions of both sections mentioned above were presented by 7 speakers.
Each report was followed by a fruitful discussion. It was the purpose of this session
to exchange information on conditions of mushroom collection in natural and cultural
ecosystems, in forests in particular, and to discuss certain problems associated with
the popularization of mushrooming. After the discussion a resolution was formulated.
It includes 10 points and is intended to serve as a basis for directions of respective
international health institutions and landscape protection organizations,

Eighty-two persons participated in this activity, 14 participants were from other
socialist countries. The symposium proceeded in a friendly atmosphere and it was
decided to organize such meetings also in the future. The resolution is presented
below

Marta SemerdZieva

Resolution from the consultation on the protection of the mycoflora and human
health, held on April 1st 1987, in Prague

One of the consequences of environmental deterioration is the rapid decline in
the numbers of animals, plants and fungi (fruitbodies, mycelia and particularly
mycorrhizas). Mycologists are concerned that measures are taken to preserve the
mycoflora. Further fungi are gathered in large quantities for human consumption
in many countries, and measures must be taken against the risks of poisoning.
Representatives from Bulgaria (1), Czechoslovakia (21), the German Democratic Re-
public (5), Hungary (2), Poland (3) and the Soviet Union (3), meeting in Prague at
the symposium “Fungi from the standpoint of nature protection and men’s health“
on March 31st, and the ensuing consultations on 1 April and agreed:

1. To promote the protection of fungi at all levels and by all means possible,
especially through the media. Further to encourage minimal environmental destruct-
ion, and to restrict the use of chemicals in agriculture and forestry.
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2. To convince national and regional government, and national nature conservancy
bodies, to include the protection of fungi as an integral part of nature conservancy.
This approach should be encouraged among professionals and the general public,
with the help of amateur organisations for the protection of nature.

3. To hasten the production of Red Lists of Fungi and Myxomycetes that threaten-
ed or disappearing for each country, and to achieve legal status for the protection
of the most threatend fungi, in collaboration with national nature conservancy
bodies.

4. To ensure the relevant bodies delete the names of threatend species from their
list of edible fungi for purposes of trade, including sale in public markets, and to
gradually educate the public to accepting to cultivated ‘species and to collect only
species that are plentiful and not threatened.

5. To form a commitee representing the countries of the Council for Mutual Eco-
nomic Assistence (CMEA) with the aim of producing a restricted list of edible fungi
to be recommended as forming the basis for exhibitions, lectures fungi consultants
and authors of popular scientific books on fungi.

6. To discourage, through lectures, exhibitions and handbooks, the picking of thre-
atened and declining species, even though they may be edible. Further the collecting
of fungi easily confused with poisonous species should also be actively discouraged

7. To recommend that exhibitions, lectures, authors and fungi consultants employ
only three categories of culinary value for fungi: edible, inedible, poisonous.

8. To quantify fruitbody numbers and recommend the species that should not be
collected, eventually either within defined areas or within time periods only.

9. To organize regular meetings 2—3 years of mycologists to discuss common
problems.

10. To establish culture banks of endangered species of fungi in each country,
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KREJZOVA: CONIDIA OF ENTOMOPHTHOROUS FUNGI

1. Device for the collection of discharged conidia. A — whole device, B — train
with the dishes, a — motor, b — train with the dishes, ¢ — culture-dishes, d —
plexiglass lid with the slit, e — slides.




FASSATIOVA: TOXINOGENNI DRUHY R. PENICILLIUM

1. Penicillium chrysogenum Thom, kolonie na Czapek-Dox agaru, staf{ 10 dni. (Foto,
orig.) — 2. Penicillium verrucosum var. cyclopium (Westling) Samson, Stolk et Hadlok,
kolonie na Czapek-Dox agaru, stafi 10 dni. (Foto, orig.) — 3. Penicillium larosum
Westling, kolonie na Czapek-Dox agaru, stafi 10 dni. (Foto, orig.) — 4. Penicillium
claviforme Bainier, kolcnie na Czapek-Dox agaru, stafi 10 dni. (Foto, orig.)




Pokyny pltlspévatelam Ceské mykologle

Redakce fasoplsu pHjimé jen rukopisy vyhovujfef po strdnce odborné i formdini, Piispévateléd
necht se Fidl pfl pPipravé rukoplsda témilo pokyny.

1. Cesky nebo slovensky psany &ldnek zadind &eskym nebo slovenskym nadpisem, pod nimz
se uvede preklad nadpisu v nékterém ze svétovych jazykd, a to ve stejném jako je abstrakt
(popf. souhrn na konel ¢ldnku), Pod nadpisem ndsleduje plné kiestnf jméno a pfijmeni auto-
ra (autord) bez akademickych tituld a bez mista pracovisté, Clanky psané v clzim jazyce musi
mit ¢esky nebo slovensky podtitul a abstrakt (popf. souhrn).

2, Pavodnf price mus{ byt opatfeny pod jménem autora (autord) kratkym abstrakter
dvou jazyeich, a to na prvinim misté v jazyku, v jakém jJe psany ¢ldnek. Abstrakt, ki
strudné a vystiZné charakterizuje vysledky a piinos prace, nesm{ pfesahoval 15 fadek siro-
jopisu (v kaZzdém jJjazyku).

3. U dalezitych a vyznamnych ¢lanka doporucuje se piipojit kromé abstraktu jesté podrob-
n&}8f souhrn na koncl préce, a to v témZe jazyce, v kterém je abstrakt (a v odlisném nez
je ¢lanek); rozsah souhrnu je omezen na 2 strany strojoplsu.

4. Vlastni rukopis, tj. strojopis (30 Fadek na strdnku po 60 Ghozech na fdku, nejvyie
s 5 opravenymi pfeklepy, fkriy nebo vpisy na strinku), musi byt psdn ¢ernou pdskou a nor-
méalnim typem stroje (ne ,perlitkou*); za kaZdym interpunk&énfm znaménkem (tet¢kou, dvoj-
te¢kou, &arkou, stfednikem) se déld mezera. Prl uvadén{ makro- a mikroznakd se pfidriujte
tohoto vzoru: (8-)10,5-12(=13.5) X 4-5 pm (mezery Jjsou pouze pfed a za znaménkem ,x" a pfed
zKkratkou miry; jen v angliétiné se délaji teCky misto desetinnych &drek). Nepfipousti se psani
nadpisit a autorskych jmen velkymi pismeny, prostrkdvéni pismen, podtrhavani nadpisi, slov
& celych vét v textu apod. Vedkerou typografickou upravu rukopisu pro tiskdrnu provadi
redakce sama. Autor muZe oznadit tuZkou po strané rukopisu Castl, které doporuluje vysnait
drobnym pismem (petitem) nebo podtrhnout pterufovanou &arou #4sti vét, které chee zddaraznit,

5. Literatura je citovdna na koncl préce, a to ka2dy zdznam na samostatném fddku, Je-li
od jednoho autora citovédno vice pracf, jeho jméno se vidy znovu celé vyplsuje, stejnd jako
citace zkratky opakujiciho se &asopisu (nepouZivime ,ibidem*). Jména dvou autori spojujeme
latinskou zkratkou et; u pracf se tfemi a vice autory se cituje pouze prvnf autor a pfipoji
se et al. Za pffjmenim néasleduje (bez ¢4arky) zkratka kPestnfho jména (prvni pizmen
kou), pak v zdvorce letopolet vyjitf prdce, za zdvorkou dvojtetka a za nf nazev ¢ldnkt
knihy (nikoll podtitul); po ted¢ce za ndzvem je pomléka, celkovy podet stran knihy
vydanf, U vicedilnych kniZnich publikacf uvdidime pfed pomlfkou &fslo dilu pomoci
vol. (= volumen), pokud nenf ¢&fslo dilu soucédsti titulu knihy. Strinky knihy cllujeme
zkratkou p. (== pagina). U citovdni praci z c¢asopisa ndsleduje po pomléce nézev dasopisu
(kromé jednoslovnych se uZivéd zkratek), ddle &fslo rodnfku (bez vypisovani roé¢,, vol,, Band
apod.), pak ndasleduje dvojtetka a citace stranek celkového rozsahu prace.

6. Pravidla citovan{ literatury, fakoZ { seznam vybranych periodik a jejich zkratek jsou za-
hrnuty v publikacich, které vysly jako piflohy Zprdav Cs. botanické spoletnostl pii CS
- Zpr. Cs. Bot. Spoled.,, Praha, 13 (1978), append. 1: 1-85, et 14 (1979), append. 1: 1-121, (Tyt
publikace 1ze zakoupit v sekretaridtu Cs botanické spoletnosti, Bendiskd 2, 120 01 Praha 2))

7. PHM citovdn{ ro&nfku d¢asopisu nebo dflu knihy pouiZivdme jen arabské &islice,

8. Druhové latinské ndzvy se pi8f s malym pismenem, { kdyZz je druh pojmenovin po
nékterém badatell, pfitemZ hacky a ¢arky se vypouliéjf (napl. Sclerotinia veselyl, Geastru
smardae).

9. PH uvddén{ dat sbérd piSeme mésice vyhradné Fimskymi &fslicem! (2. VI. 1962).

10. PM cltovdn{ herbédfovych doklad(i uvadeéjf se zdsadne mezindrodnf zkratlty herbd
Index herbarlorum 1981; napf. BRA — Slovenské ndrodné muzeum, By 1; BRNN
tanické odd, Moravského muzea, Brno; BRNU - katedra blologie rostlin pfiroc
Brno; PRM - mykologické odd. Néarodniho muzea, Praha; PRC — katedra D
fakulty UK, Praha). Soukromé herbéfe citujeme nezkricenym pf ljmenh‘ majitele
Herink) a stejné nezkracujeme herbdfe ustava bez mezinarodni zk

11. Pl popisovian{ novych taxoni nebo novych kombinacl autot! se musf{ pfidr
posledniho vydiani mezindrodnich nomenklatorickyeh pravidel — viz Holub 8 ¢
Mezindredni kéd botanické nomenklatury 1966 a 1972, — Zpr. Cs, Bot. Spolal aha, 3, app
1, et 8, append. 1; tykd se to plevdZné uvadéni typd a spriavné citace 1

12, Adresa autora nebo jeho pracovisté se uvede aZz na konei ¢lanke ) nou x.“

13. Ilustraén{ materidl (kresby, fotografie) k ¢lankam se ¢&isluje prahé
zvl43t, a to arabskyml ¢&islicemi (bez zkratek obr., fig.,, apod.) v tom
uvefejnén. Fotografie mus{ byt dostateiné kontrastn{ a ostré, perokresby
ptli3 jemné; viude je tfeba uviddét zvéidenf. Text k !{lustracim se pife na sa

14. Separaty pracf se tisknou na Gdet autora; na sloupcovou Korekturu aut
24dé-1l separdty & jaky pocet (70 kusQ, vyjimecné ! vice),

<ce Casoplsu




Part 4 of the 41th volume was published on the 12th November 1987
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