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T he ulotrichacean genus Raphidonemopsis (Chlorophyceae)

Rod vldknitych zelenych rias Raphidonemopsis (Chlorophyceae)
Frantisek Hindak

HinpAk F. (1986): The ulotrichacean genus Raphidonemopsis (Chlorophyceae). —
Preslia, Praha, 58 : 1 —5.

The diagnostic features and the systematic position of the genus Raphidonemopsis
Drason 1969 within the group of primitive filamentous green algae (Ulotrichales,
Chlorophyceae) are discussed. The genus Raphidonemopsis resembles Koliella by
solitary cells, it is similar to Hormidiella in forming a thin basal holdfast. A new species,
Raphidonemopsis periphytica HIND., is described; it was found in a mucous subaerical
periphyton on wet wood beneath a waterfall in the Such4d dolina valley, Slovensky
raj (the Slovak Paradise). The new species is characterized by long, thin, arcuately
bent or up to straight cells with widely rounded apical ends and basal ends attenuated
into short pointed holdfasts.
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The genus Raphidonemopsis DEAsoN 1969 belongs to the simplest repre-
sentatives of the trichal organisation with green algae (STarmMacH 1972,
HinpAK 1978, MoSkova 1979). Characteristic features of the genus are solitary
cells attached to the substratum by a short holdfast, and cell division into
two parts. The daughter cells separate from each other in field material
but under laboratory conditions they may form 2-8- as well as multi-celled
filaments. By solitary cells without mucilage envelopes the genus Raphidone-
mopsis is closely related to the genus Kolielle HINDAK 1963 but differs from
it by the sessile mode of habitat. By forming holdfast Raphidonemopsis
resembles the genus Hormidiella 1YENGAR et KaNTHAMMA 1940, in which,
however, multicelled filaments are produced, a pyrenoid is present and zoo-
spores and aplanospores formation has been observed. When comparing
feature: cells/filaments free versus cells/filaments attached, then the genera
Koliella HiNp. — Raphidonemopsis DEAs. and Raphidonema LAGERH. —
Hormidielln 1yENG. et KaNTH. form parallels. Just as in the genus Koliella,
also in the genus Raphidonemopsis, solitary cells produce filaments under
laboratory conditions. This character justifies to classify these genera into
the order Ulotrichales (RAMANATHAN 1964, BOURRELLY 1966, STARMACH 1972,
HINDAK et al. 1975, 1978, MoSkova 1979).

Honawm (1973) transferred Raphidonemopsis sessilis into the genus Raphi-
donema LAGERH. as R. sessile (DEAasoN) Homam. In our opinion, the genus
Raphidonemopsis is well characterized by the polarity of attached cells and
by forming morphologically different basal ends with holdfasts (cf. related
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genera Podohedra DURING. and Monoraphidium Kom.-LEueN. in Chlorococca-
les, see KoMAREK et Forr (1983). CHaPPEL et Frovp (1981) studied cell
division in R. sessilis (type strain isolated by DEason). Cell division is similar
to that of Koliella (Raphidonema) longiseta and species of Stichococcus and
Klebsormidium. The vegetative cell has one mitochondrion, chloroplast,
and Golgi body, no centrioles and also no pyrenoids were observed. Dividing
nuclei have an open spindle with a Golgi body at each pole. At telophase, the

Fig. 1. — Raphidonemopsis sessilis DEAsON (after DEAsoN 1969).

daughter nuclei are pressed closely against the chloroplast of each newly
forming cell and are widely separated from each other. Interzonal vacuoles
collect between the telophase nuclei and a cleavage furrow separates the
cells.

Raphidonemopsis has been a monospecific genus. The only species R. sessilis
Drason 1969 (Fig. 1) is characterized by these diagnostic features: cells
single, eylindrical, straight or slightly curved, at both ends abruptly narrowed,
at the apical ends pointed, at the basal ends attenuated into short, at the
ends slightly widening holfasts, 7—21.3 x 2—3.2 um. The chloroplast
encircles about one-half of the cell circumference, without a pyrenoid. After
cell division the daughter cells separated or joined into uniseriate 2-8- or
more celled filaments. The alga was studied in laboratory culture isolated
from a soil sample collected in Dauphin Island, Alabama, USA.

In the following we suggest to establish a second species: R. periphytica,
differing from the type species R. sessilis by the following features:

la Cells regularly cylindrical, straight or slightly curved, 7—21.3x2—3.2 wm, at the basal
ends with delicate processes which terminate in small knob-like holdfast, at the apical ends
acutely pointed; in soil habitat:

R. sessilis DEAsoN; Fig. 1

1b Cells + regularly cylindrical up to fusiform, markedly curved, twisted or 4 straight, 9—33 x

1.8—2.5 pm, at the apical ends broadly rounded, at the basal ends with a short, thin and
pointed process; in subaerial habitat:

R. periphytica HINpAx: Fig. 2
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Fig. 2. — Raphidonemopsis periphytica HIND. Specimens from the Slovensky raj Mts, i — icono-
type. Scale: 10 um.



Raphidonemopsis periphytica HINDAK, sp. nova (Fig. 2)

Cellulae singulae vel post divisionem binae conjunctae, + cylindricae usque fusiformes, cur-
vatae usque sigmoidae vel rectae, 9 —33 x 1,8 —2,5 um, basi substrato affixo processibus tenuibus,
apice late rotundato. Membrana cellularum tenuis, hyalina, sine muco. Chromatophorum unum,
parietale, sine pyrenoide. Propagatio cellularum divisione in partes duas.

Habitatio: In periphytone aqua defluente irrotato, montes Slovensky raj. vallis Suché
Beld (circa 800 m supra mare), October 1984, Slovacia centralis.

Iconotypus: Figura nostra 2: i.

Cells solitary or after division joined in twos, sessile, - cylindrical up to
fusiform, arcuately curved up to sigmoid or 4 straight, 9—33 < 1.8—2.5
pm, at the basal ends narrowed and with short pointed processes, at the
apical ends broadly rounded. Cell wall thin, hyaline, without a mucilage.
Chloroplast one, parietal, without a pyrenoid. Reproduction by cell division
into two parts.

Occurrence: In the periphyton, subaerically on the fallen trunk of
a tree beneath a waterfall in the central part of the Sucha Bela dolina valley,
ca 800 m above sea level, the Slovensky raj Mts., October 13, 1984, Central
Slovakia.

As it is obvious from the presented key and diagnosis, the new species
differs from the type species by relatively narrower and longer cells, by the
shape of the process at the basal end of cells and by a broadly rounded apical
end. Cells were mostly arcuately bent up to sigmoidally twisted, less frequent-
ly 4 straight. Bending of cells was not regular and also the cells themselves
were not always equally wide, they were often narrowed in the central part
and irregularly broadened in the terminal parts. The basal end was |
abruptly narrowed and attenuated into a short, slender and pointed stalk.
The length of this process was 2—3 um in adult cells, sporadically up to
7 um, or it was not conspicuously formed. By the narrowed and pointed end
the cells attached directly to the substrate without a disc at the point of
attachment, namely to tiny detritus among other algae (Gloeocystis spp.,
Koliella corcontica HIND., etc.). The free apical end was widely rounded due
to cell division. The formation of a short process at the apical end of the
already divided mother cell (Fig. 2, cells to the left of the iconotype) was only
rarely observed. It may be inferred therefrom that the free apical end of the
mother cell becomes the basal end of the second daughter cell after cell
division and the ends of daughter cells at the cross walls become apical ends
(however, with the daughter cell that represented lower half of the mother
cell with an already formed process the basal end always remains basal).
By its shape and pointed end the basal process was reminiscent of similar
processes in some representatives of the genus Ophiocytium NAc. (see ErrL,
1978). The cell wall was thin, colourless and without a mucilage layer. There
was one chloroplast which was parietal, sometimes encircling all parts of the
cell circumference. In the protoplast variously large oil droplets occurred.
Cells divided into two equal parts, prior to cell division the chloroplast divided
into two parts. After the formation of the cross wall the daughter cells
separated and did not form filaments. Under used laboratory conditions
cells did not grow at all, probably owing to the increased temperature which
exceeded by almost 15 °C (ca 25 °C) that of the free habitat (ca 10 °C).



SUHRN

Diskutuje sa systematické postavenie a diganostické znaky rodu Raphidonemopsis DEASON
1969 v skupine primitivnych vlaknitych zelenych rias (Ulotrichales, Chlorophyceae). Rod Raphido-
nemopsis sa solitArnymi bunkami podoba rodu Koliella HiND., utvaranim tenkého bazdlneho
vybezku zasa rodu Hormidiella IveENG. et KANTH. Opisuje sa novy druh R. periphytica HiND.,
ktory sa nasiel v slizovom subaerickom néraste na mokrom dreve v blizkosti vodopéadu v doline
Suché Belé, Slovensky raj. Novy druh sa vyznacuje dlhymi tenkymi, oblikovito ohnutymi alebo
az rovnymi bunkami so §iroko zaoblenym apikélnym koncom & s bazilnym koncom vytiahnutym
do kratkeho kon¢istého vybezku.
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R. M. Jackson & P. A. Mason:
Mycorrhiza

Studies in Biology no. 159, — Edward Arnold, London 1984, 60 str., 16 obr., broz. £ 2.95. (Kniha
je v knihovne CSBS.)

Ziejmé vychozi publikaci této tatlé knizky, i kdyz prekvapivé neni v seznamu literatury
citovéana, byla kniha J. L.. Harleye The Biology of Mycorrhiza z r. 1959. Nejsou zde proto opa-
kovédna zndma fakta, ale autori se soustfeduji na nové poznatky. Léatka je rozdélena do 9 ka-
pitol: 1. Co je mykorrhiza. — 2. Plastové mykorrhizy. — 3. Vesikulo-arbuskularni mykorrhizy.
— 4. Mykorrhizy u Ericales. — 5. Mykorrhizy u Orchidaceae. — 6. Izolace, kultivace a vyziva
mykorrhiznich hub. — 7. Syntéza mykorrhiz. — 8. Vztahy mezi houbovym symbiontem a hosti-
telskou rostlinou. — 9. Vyuziti mykorrhiz.

Autori zdaraznuji, ze nékterd z forem mykorrhiz existuje v prirodé u vSech druhu rostlin
ekonomicky pro ¢lovéka vyznamnych. V prirodé je mykorrhizni stav pravidlem — nemykorrhizni
rostliny jsou vyjimkou. Vzdjemny vztah mezi houbou a vyssi rostlinou maze vsak probihat
v siroké skale od mutualistické symbidzy az po parazitismus, jak ze strany houby, tak vyssi
rostliny.

Plastové mykorrhizy neboli ektomykorrhizy se vyskytuji u vétsiny stroma v temperatnim
pasmu na severni polokouli, stejné tak u vyznamnych stromu jizni polokoule. Houby, které
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vstupuji v tuto symbidzu, patfi do riznych systematickych skupin (Hymenomycetes, Disco-
mycetes, Zygomycetes a Gasteromycetes). Nékteré z nich jsou obligdtnimi symbionty a nedaji se
pestovat na umélych padach, jiné zase rostou pomérné dobie a rychle.

Vesikulo-arbuskuldrni mykorrhizy, ve starii literatufe nazyvané endomykorrhizy nebo
endotrofni mykorrhizy, jsou charakterizované silné rozvétvenym myceliem v pudé, které je né-
kolika priniky spojeno s myceliem uvniti rostliny; to v ke prorastéd do bungk, ve kterych tvori
typické rozvétvené ketritky anebo vakovité vesikuly. Tento typ byl v poslednich letech ve stredu
pozornosti zemédélskych vyzkumniki, protoze se vyskytuje u témér viech zemédélskych plodin
a navic u fady stromu. Houby tvofici tyto mykorrhizy se nedaji péstovat na umélych puadach.
ale lze je ziskat specidlni metodou prosévani a promyvani z pady. Tyto postupy ukéazaly, ze tato
pomérné velikéd mycelia jsou objemové nejhojnéjsi ptidni houby a nésledkem toho i metabolicky
nejaktivnéjsi v cyklech premén Zivin. Jsou fazeny do ¢eledi Kndogonaceae a do rodu Gigaspora,
Acaulospora, Glomus a Sclerocystis.

Dalsi kapitola je vénovana mykorrhizdm u Fadu Hricales, které jsou strukturné odlisné, ale
funkéné se podobaji predchozim typum. Je popséna dvoji struktura — typu Calluna a typu
Arbutus. Houby, které tyto mykorrhizy vyvoldvaji, nebyly dosud s uréitosti uréeny, ale zd4a se,
ze u viesu se na nich podileji druhy rodu Pezizella (Discomycetes) a druhy rodu Clavaria (Basidio-
mycetes).

Velmi podrobné jsou prostudovény mykorrhizy u orchideji. Zakladni kémen k jejich poznéni
dalo dilo Bernardovo a prace z poslednich let doplnuji jiz jen dalsi a dalsi detaily.

Nésledujici dvé kapitoly se zabyvaji podrobnostmi izolace a kultivace mykorrhiznich hub
a pokusy o syntézu mykorrhiz. Mykorrhizni houby jsou nesmirné ruznorodou skupinou od druht
pomérns snadno péstovatelnych, které i v piirodé mohou po uréitou dobu zit saprofytickym zpu-
sobem Zivota, az po druhy neschopné rastu na umélych pudach a téz rastu v padé bez kontaktu
s zivym korenem hostitelské rostliny.

Od pocatku zjisténi existence mykorrhiz se kazdy badatel ptal po vyznamu tohoto vztahu.
Jak se zdokonalovala metodika (radioizotopy!), byly odpovédi na tuto otdzku stéle slozitéjsi.
Zustava ovéienym faktem, ze mycelium piijimé z pudnich roztoka mineralni latky, resp. vyuzivéa
i minerélni latky vézané, jejichz sorpce vyssi rostlina neni schopna (zejména mnoho praci se
zabyvalo fosforem), zatimco vyssi rostlina dodédvé obéma partnertim produkty fotosyntézy.
Dalsi vyznam ektomykorrhiz je v tom, ze kofeny jsou odoln&jsi viac¢i ndkaze parazitickymi hou-
bami a ze dieviny lépe odolévaji nepfiznivym podminkam extrémnich stanovist.

Préce se zemédélskymi plodinami a houbami z rodu (lomus ukazaly, Ze vesikulo-arbuskuldrni
mykorrhizy maji hlavni vyznam pro sorpei fosforu v puadach chudych na pristupny fosfor. My -
korrhizni stav vS8ak mé vliv i na sorpei dal$ich minerélnich latek, na vétsi odolnost vaéi koreno-
vym parazitim; mycelium zlepsuje 1 strukturu pudy.

Vyznam mykorrhiz pro iad Ericales je obdobn& v ¢erpani mineralnich zivin, zejména fosforu.
DFivéjsi teorie o fixaci vzdusného dusiku byla novéjsimi pracemi odmitnuta, ale niecméné se zda,
7e houby maji v rezimu dusiku prece jen vyznam. Jsou totiz schopny v prostiedi raselinist,
extrémné chudém na dusikaté ziviny, ¢erpat dusik vézany v organickych slou¢eninach, a tim
tam umoznuji existenci vyssi rostliny.

Znalosti o vyznamu mykorrhiz v prirodé jsou cenné zejména v lesnictvi, kde lze inokulaci
nejvhodné&jdich druht hub zvysit produktivitu dievin. Nemensi vyznam ma tato technika pii
osidlovani a zalesnovéni rozrusenych pid nebo celych zménénych krajin.

Knizka ma charakter studijni pomucky/uc¢ebnice. Podniti jisté téz zajem o dalsi, hlubsi
studium. Skoda jen, Ze seznam literatury je vice nez skromny! Bylo by si ptat, aby problematice
mykorrhiz bylo i u nés vénovéno vice pozornosti, a to rovnéz z hlediska hrozicich imisnich skod.
Jak ukazuji nové vyzkumy, ubyvé v imisnich oblastech rychle mnoho plodnic mykorrhiznich
hub, ale co se d&je s myceliem v padé, neni zndmo!

J. Kubikové
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