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Four new spec ies of the genus Koliella HIND. ( Ulotrichales, Ohlorophyceae) from fresh 
water plankton are described: K . sigmoidea HIND. and K. spirulinoides HIND .• found 
in Cuba; K. norvegica HIND., found in oligotrophic lakes in northern Norway; and 
K. crassa HIND., found in a fishpond in Bratislava-Zelezna Studienka, Czechoslovakia. 
The systematic position of the genera Koliella HIND. and Raphidonema LAGERTH. 

among filamentous green algae is discussed. 

Institute of E xperimental B iology and Ecology , Slovak A cademy of Sciences , 814 J4 Bra­
tislava, Czechoslovakia. 

The genus Koliella HIND. (HINDAK 1963) belongs to the simplest represen­
tatives of the order Ulotrichales (sensu RAMANATHAN 1964, BouRRELLY 1966, 
FoTT 1971, HINDAK 1962a, HINDAK et al. 1965, 1975, 1978, STARMACH 1972, 
van den HOEK 1978, MosKOVA 1979). Characteristic features of the genus are 
singular elongate cells without a muciJage , which are narrower at the ends 
than in the medium part and divide into two ±equal parts. On the basis of 
solitary cells, the genus Koliella has been separated from the genus Raphido­
nema LAGERB:., in which only species forming chort filaments have been 
retained, in agreement with the type species R. nivale LAGERH. (R. sabaudum 
KoL. and R. brevirostre SCHERFF., in addition to R. nivale). Both genera are 
undoubtedly related, as indicated by the formation of filaments in culture of 
the genus Koliella [type species: K. spiculiformis (VrscH.) HIND.] and the 
occurrence of one-celled Koliella-like stages in the genus Raphidonema. 
This fact led HoHAM (1973) to include the genus Koliella in the genus Raphi­
donema. The solution of some taxonomic problems is limited, to a consider­
able degree, by a conception chosen in classification. Some taxonomists 
conceive of the generic category relatively broadly, others prefer so-called 
"small genera". We believe that the use of the second alternative is more 
suitable within the system of the order Ulotrichales and also in the relation 
of the contemporary taxonomy of the order. As a matter of fact, if the use 
of the so-called "large genera" wou1d be accepted, several of today's natu­
ralized and applied genera would have to be reviewed. Two genera , Sticho­
coccus N.A.G. 1849 and Gloeotila KuTz. 1843, may be presented as examples: 
Species of the genus Stichococcus usually have solitary cells and they occasion­
ally (especially in cultures) form filaments; species of the genus Gloeotila, in 
contrast, usually form filaments and occasionally (especially in cultures) 
the filaments disintegrate into individual cells. Th/t end of ~laments to dis-
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integrate into individual cells may not be encountered only in the genus 
Raphidonema, but in other genera of Ulotrichales, also, for example in Gemi­
nella TURP., Catena Cnon., Hortobagyiella HAJDU, Klebsormidium SILVA, 
MATTOX et BLACKWELL. 

In this connection it is a significant feature in the genus Koliella that the 
cells, as a rule, preserve the individuality and original cell shape even when 
combined into filaments or filamentous configurations (see K. spirulinoides, 
Fig. 2, 3). In the genus Raphidonema, in contrast, the end cells of the :filament 
are morphologically different from the inner cylindrical cells: they are 
longer and have lengthily attenuated ends (see HINDAK 1963, KoL 1968, 
STARMACB: 1972, MosKOVA 1979). 

By fusiform cell shape the genus Elakatothrix WILLE, in which cells have 
a mucous envelope, resembles the genus Koliella. Daughter cells that 
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Fig. 1. - 1-3, Koliella sigmoidea HIND. (1, specimens from the lagoon at El Morillo, prov. 
Habana, Cuba, i = iconotype, 2, studied strain HINDAK 1979/607, 3, studied strain HIND AK 
1979/592 isolated from the same locality). Scale: 10 µm. 
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originated from the division of the mot her cell wall remain joined for a certain 
period of time and, just as in the genw; Koliella, filament formation does not 
occur even in cultures (HIND1\K l962b , .MosKOVA 1979). Some algologists 
(BouRRELLY 1966, STARMACH 1972, BARTA et al. 1976) include t he genus 
Elakatothrix in the order Ohlorococcales . In representatives of the genus . 
Elakatothn:x, just as in the genera K oliella, Geminella etc., the mother cell 
wall, which obviously remains part of the cell wall of the daughter cells for 
a, certain period of time , a lso divides together with the protoplast. Electron 
microscopic research of mitosis and cytokinesis wi11 doubtlessly contribute 
to the definitive solution of the problem of the systematic classification of the 
genus Elakatothrix . 

In the following , four new species of the genus Koliella are described. All 
are p1anktic species, three of them haYing been found in stagn ant waters , 
and one in a river. Two species found in Cuba have sigmoid celJs. A species 
occurring in Norwegian oligotrophi c Jakes in ch aracterized by long thin cells 
whose ends often disunite in a fork -shaped manner. The fourth species 
eomes from the plankton of a fertilized fishpond in Bratislava-Zelezna Stu­
dienka and 'is characterized by broad and asymmetrical cells haYing long 
attenuated robust ends. 

Koliella sigmoidea HrnDrlK, sp. nova Fig. J 

l'ellnlae libm·e natantes, singulao vcl po,.;t. div i-.; ionem bi1~ ae r·n njundav. fu ~ iformes, eu1·vatao 
nsque Rigmoidae. syrnrnctricao. a pi cibn,.; af~ut is. 4 - - l 0 x 1- 1,4 µm. Mombra11a <·Plln larum tc>nui . ..;, 
l1yalina, sine muco. Chl'Omatoµltorum nnnrn, p ar ietale, s ine pyrflnuid0. Prnpagai io cel lulan1m 
diYi:;;iono in parte" dua:-;. 

HaLitatio: I n p lancto h c us in E l ?llorillu . provi11c ia Habana, C1tba, :?.~. 12. l97n : eu ltum 
11q .;tra H1N DAK l 910 / l"i07 . 

l cono typu s : Pigura nostra l : i. 

Cells free-floating, singular or <1fter divi :::;ion joined in twos, fusiform, 
curved to sigmoid, symmetrical, gradually attenllated from centre to the 
ends and bluntly pointed, 4 - lO X 1- l.4 µm . Cell wa,ll t hin , hyaline, without 
a mucil age. Chloroplast one, parietal, without a pyrenoid. R eproduction by 
ee11 division into two parts. 

Oc<'urrence : In tlw plankton of small lag:oon:o; at E l Mo 1· illn . provin('C' of Habana. Cnha, 
DC'c·embn 23, Hl79; stndi ec l strR-in Hrnn.AK 1!)7 9/607 . 

The characteristic feature of the species are relatively tiny sigmoid cells 
'\Vith narro\\red but not attenuated ends. Curved to sigmoid cells are charac­
teristic of some other species of the genus, too, for example in the follow­
ing new species K. spirulinoides and K. tatrae (KoL) H IND . with several 
varieties, of which var. bratislavensis HIND. grows in plankton, the other four 
are cryophilous organisms (see HINDAK 1963 , KoL 1968, STARMACH 1972, 
.MosKOVA 1979). K. sigmoidea differs from them mainly by smaller cell 
dimensions and by not having attenuated bluntly pointed cells. 

The species was found in small eutrophic lagoons at El Morillo, approxi­
mately 50 km to the west of the capital , La Habana . The lagoons served as 
drinking basins for cattle and were one to three km from the sea. In one of 
the laggons the species occurred relatively more frequently and the laboratory 
cultures, $trains HINDAK 1979/607 and 1979/608, were obta'ned from this 
locality. As a contaminant K. sigmoidea was also found in strain 1979/592 
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Fig. 2· - Kol;ezl · R ' • a spirulinoides H 
10 

Almendares in Haba - IND. tudied train H A. na, uba. cale: 10 i1m. I D K .1979/235 i olated f th . r rom e nver 

4 ( 



Fig. 3. - Koliella spirulinoides HIND. StudieJ . train HIND.AK 1979/235 isolatecl from the river 
Rio Almendares in Habana, Cuba, i = iconotype. Scale: 10 µm. 



coming from the same locality. The strains are stored in the collection of 
algal cultures of the Botanical Institute of the Cuban Academy of Sciences 
at Cienguegos. In the examined strains (Fig. 1 : 2, 3) the cells were shorter 
and less markedly torsional than in the wild material (Pjg. 1 : 1). In the 
cultures there also occurred cells slightly to lunately cu.rved or Kirchne­
riella-like, with one or both ends broadly rounded. 

Koliella spirulinoides HINDAK, sp. nova Fig. 2, 3 
C'e llnlao libero i1atantes, i; ingnlae v e l post divi::;ion em conjunotao U sq1W ad 10, Ri1Zmoida0 

ui>que 0Mh lt1 ifonnac, symrnotricae , ap ie ilms a f'uti:-:;, (4) - 20 - 35 - (50) Y l, 5 - :? µm. Me mbramt 
001lu larum tt1nuii;, liyalina, s iuo muco. ()liromatophorum unnm. pal' i0ra! P, ,.; ino p~'ro noi( k. 
Propagatio ccllular urn divi 1:; ione in partes d uci,.; . 

Habitatio: [n plannto flum in is 1:-"tio ..:\lmendan•,.; , La Habana, Cn bft , ~ V . 10. 1979 ; e1Lltlll'a 
nost ra Hindak 1979/ :! :~5. 

li·o n o t,v p u s : Fig. ;) : i. 

Cells free-floating, singular, but after division joined in twos , and in 
cultured material by more cells (at most 10) by their ends; sigmoid to helically 
twisted (1 - 6 curves on the cells), symmetrical , narrowed at the ends and 
bluntly pointed, (4) - 20 - 35-(50) x 1.5 - 2 µm. Cell wall thin , hyaline, 
without a mucilage. Chloroplast one parietal , without a pyrenoid. Re­
production by cell division into two parts. 

Oc c urr e nc e : Tn tl1e plankton of th0 river Hio A lrncndarP!'. La H aha11 fl. Cuba. October :? !l , 
1979 ; :; tra in Hnrn,\.J{ 1979/ 235. 

The examination of the cultured material, strain HINDAK 1979/235 , isolated 
from the river Rio Almendares, documents the unusually wide variability 
of cells in shape and size (Fig. 2, 3). The cells are singular, but after division 
linked by newly formed ends for a certain period of time. During the maturing 
process of these ends the daughter cells separate or continue to be linked up 
forming up to 10-celled filamentous strings that are helically t"'risted owing 
to the helical cell shape (Fig. 3). In some cases , when cell division is obviously 
relatively fast, the cell ends do not develop until the subsequent cell division 
and hence they are not attenuated and pointed, but broadly rounded. Sigmoid 
cell shape prevails, but there also occur, however, arcuately to horse-shoe-like 
curved cells with contiguous or helically twisted ends. In helically twisted 
cells the number of curves on the cells varies, so does the width and distance 
between the individual curves (Fig. 2). The maximal number of curves 
observed is six and in some cells the curves are densely pressed against 
each other. The specific name (the epithet) of this alga has been chosen 
with regard to the helically twisted cells (as well as filamentous strings), 
markedly reminiscent of representatives of the cyanophycean alga Spirulina 
TuRP. ( Oscillatoriales). Helically twisted cells have not been observed in any 
of the hitherto known species of the genus Koliella and among simple 
ulotrichal algae helically twisted cells and filaments are relatively rare [e.g. 
Gloeotila spiralis CHOD., G. spiroides (G. S. WEST) PRINTZ]. 

Just as cell shape and curve number varied considerably, cell length also 
varied. Specimens 20-35 µm in length occurred most commonly; the 
smallest cells were only 4 µm in length. The longest cells observed were 50 µm 
in length, their shape was sigmoid and the number of curves amounted to 
2-2.5. Cell width, in contrast, varied only slightly within the range of 
1.5-2 µrµ. 
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Fig. 4. - Koliella norvegica HIND. Specimens from mountain lakes in northern Norway, i = icono­
type. Scale: 10 µm. 
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The studied strain HINDAK 1979 /235 is deposited in the collection of a1gal 
cultures of the Botanical Institute of the Cuban Academy of Sciences at 
Cienfuegos, Cuba. 

Koliella norvegica HINDAK, sp. nova Fig. 4 

Cellulae libere natantes, s ingulae , ± fusiformes, rectae usq uC' morloratc eurYatao, 1= a:'!ym­
m etricae, ad a.pices ± succedane angustata e, cellulae adultac aµic ihu-.; ( l - (2) Jonge extract is 
acutatisque , 42 - 96 X 0,8 - 1,5 µm . Membrana cellula rum tcnuis, l1:;tal ina, ,,:inc nrneo. Cllromato­
phorum unum, parietale , s ine pyrenoide . Propagatio cellularum div i:-- ione in rartos dnas . 

Habitatio: In plancto lacuum oligotrophici, Norveg ia septentrionaiis . IC'g. Dr. E lse-0yvo r 
Sahlquist , Oslo, aestate 1980. 

I c on ot ypu s : Fig. 4: i. 

Cells free-floating, singular, ± fusiform, straight to slightly arcuately 
curved, ± asymmetrical, with suddenly attenuated slender and long, 
straight or slightly crenate setiferous ends in adult cells; one or two bifurcated 
± equally long ends at each pole; cells 42-96 x 0.8 - 1.5 µ.m, the median 
part with chloroplast fusiforum to cylindrical, 10-20 µ.m long, the suddenly 
narroved terminus 17 -40 µ.m. Cell wall thin, hyaline, without a mucilage . 
Chloroplast one, parietal, without a pyrenoid. Reproduction by cell division 
into two parts. 

O cc urren ce : In the plankton of oligotrophic mountain lakes in northern N orway, leg . 
Dr. Else-0yvor Sahlquist, Oslo, summer 1980. 

The species is conspicuous by long and thin cells that are usually slightly 
asymmetrical, unequally broad in the median portion, straight up to slighty 
curved. Similarly, the attenuated ends are not entirely straight and regular, 
sometimes they are irregularly crenate up to curved as in the species K. longi­
seta. The median part of the cell where the chloroplast was placed, is ir­
regularly fusiform to cylindrical , from it the long setiferous attenuated ends 
are tapered with a relative abruptness. In addition to cells with one attenu­
ated end at each end, not rarely did there occur with bifurcated ends, so that 
the ends had the shape Y. Such bifurcated ends are rare in the genus Koliella, 
only in the cryophilous species K. chodatii (KOL) HIND. were cells with one 
bifurcated end (KOL 1931, HINDAK 1963) rarely observed. 

There was one chloroplast, two prior the cell division, which often filled 
the entire parietal cell perimeter except for the narrowed setiferous ends. 
Daughter cells that arose after the division of the mother cell, separated 
quickly from each other. As in the other species, young cells had one end 
long and the other (the maturing one), short. K. norvegica is similar to other 
species of the genus Koliella [namely to K. elongata (NYG.) NYG. and K. 
longiseta (VrscH.) HIND. f. tenuis NYG., described from the plankton of 
Danish lakes by Nygaard in 1977]-by long and slender cells, gradually tapering 
toward the ends and the ends not bifurcated. Cells in K. elongata are up to 
245 µ.m in length, cell dimensions in K. longiseta f. tenuis, in contrast, are 
as in K. norvegica: 51-86 X 0.6-1.1 µ.m. 

Fig. 5. - Koliella crassa HIND. Specimens from fishponds in Bratislava-Zelezna Studienka, 
i = iconotype. Scale: 10 µm. 

8 



- i -

o ·':-
: 0 ~­
·o -~ 
oo :·,~ 

:~.:~ .· b' g -~ 
',oc .f 
:& 

1-';··?--
:· ". 

I ..... :··-

C' c c 



Koliella crassa HINDAK, sp. nova Fig- 5 
Cellulae liber e natantes , s ingulae v e l post divis ionem binae conjunctao, ± fusiformes, ± rec­

ta0, mo<lerate a symmetricae , a rl apices ± subit o ang ustatae, ce llulae adultae apicibus longe 
extrac ti s acutisque , 36-102 x 2,5 - 5 µ m. Membrana cellularum tenuis , hyalina, sine muco. 
Chromatophorum unum, parie tal e, s ine pyrenoide. Propagatio cellularum divisione in partes 
duas . 

H a bi tatio: In plane- t o pi ,;;c inae in Bratislava-Zolczna Studienka, Slovac ia occidentalis , 
Martins 1980. 

I c o n otypus : Fig. 5: i. 

Cells free-floating, singular, after division linked up by two, ± fusiform, 
straight to slightly curved, slightly asymmetrical, in the median portion 
irregularly cylindrical and then toward the ends abruptly narrowed and 
setiferously attenuated, 36-102 x 2.5-5 µ.m; the medium portion irregularly 
fusiform; in young cells lanceolate, 15-35 µ.m long, attenuated ends up to 
42 µ.m in length. Cell wall thin, hyaline, without a mucilage. Chloroplast one, 
parietal, without a pyrenoid. In the protoplast there are oily drops of various 
sizes. Reproduction by cell division into two parts; the daughter cells remain 
joined together for a certain period of time by their newly formed broadly 
rounded ends. 

Oe c urr c n ce : 111 the plankton of fertilized forest fishponds No. 3, 4 at Zelezna Stucli1mka in 
Bratis lava, l\Iarc h 1980. 

The characteristic features of the species are slightly asymmetrical cells, 
the conspicuously broad medium part of cells and the relatively thick 
attenuated ends. Cells in the hitherto known planktic species are up to 3 µ.m 
in width and in the cryophilous species only K. viretii (CHOD.) HIND. has 
cells 3-5 µ.m in width (see HIND.AK 1963, KoL 1968, STARMACH 1972, Mos­
KOVA 1979). Cells of the new species are relatively robust, not only owing to 
the broad median portion, appear to be hollow up to the tip, just as in the 
chlorococcal genus Schroederia LEMM. 

Another significant feature was that daughter cells, after having been 
formed, remained joined together for a relatively long time by their broad 
ends, as for example in K. helvetica (KoL) HIND. Following the separation of 
daughter cells, the newly formed end remained broad during a cerain time 
of growth (see Fig. 5, cell on the right hand side above) and only later did 
the attenuated portion originate. Owing to this mode of growth of the new 
end, which differs from the type in K. longiseta (VISCH.) HIND., young cells 
are lance shaped, a feature that does not occur in any other species of the 
genus Koliella. These morphological features are responsible for the isolated 
position of the new species within the genus. 

In young cells the trough-like chloroplast fills only a part of the inner 
perimeter of the median cell portion; in adult cells, to the contrary, it fills 
almost the entire parietal space of the median portion, except of the space 
for nucleus. 

The species occurred in fishponds at Zelezna Studienka in Bratislava for 
only a relatively short time in the second half of March 1980 and has not 
been found since then. 

SUH RN 

Opisuju sa styri nove druhy rodu Kol iella HIND. ( Ulotrichales, Chlorophyceae ) z plankt6na 
sladkych vod: K. sigmoidea HIND. a K. spirulino z'.des HIND. sa nasli na Kube , K. norvegica 
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Hr:sn. v oligotrofnycli horskych jazcr{tch v s0vernom Norsku a JC crnsso H1 Nv. v rvbniku na. 
Zclcznej Studienke v Bratislave . Diskutujo sa syRtematick6 postavC'nie rodov Koli~llu HIND . 
. a RopMdoncmn LAGERH. med1;i v la lmi1ymi zelenymi riaRami. 
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A . H. Fitt e r et R. K. M. Hay: 

Environmental physiology of plants 

AC"ademic Press, London 1981 , 355 str:., 74 obr., 51 tab . (Kniha je v lmihovne CSBS.) 

Posloclni doba pfinasi synteticke snahy a nove kontakty mezi biologickymi vednimi odvet­
virni, pi·inasi konvergenci tam, kde nove poznatky na zacatku sto leti vedly k hlubsi spec ializaci 
a uplne d ivergeu ci. v polovine naseho sto leti ex istovaly v botanice dva zcela odlisne diskonti­
nuitni svety: laboratorni fyziologie, pracujici na modelovych rostlinach a smefujici k moleku­
larni interpretaci jevli na strane jedne a ekulogie (ve stfedni a vychodni Evrope nazyvana 
geobotanika ), pracujici v terenu a sm efujici spis k objasneni cenoz a arealu, na strane druhe . 
Stycne problemy by ly vyjimkou a jejich vyhledavani a feseni zaleielo spis na zalibe a indivi­
duainim zatnefeni nekterych odborniku. ~edesata leta pfinesla zlom: Mezinarodni biologicky 
program vnesl k vant itativni fyziologicke hledisko do stuclia pfirozenych cenoz a ekosysteml'.1. 
Klicovou otazkou se staly problemy: jak funguji pfirozene ekosystemy, jakou ulohu zde maji 
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rostliny, jakymi strategiemi Re rostlinna slozka prosazuje . Na celem svete bylo shromazdeno 
mnoho udaju o porostech i druzich plane rostoucich a neni ani divu, ie se objevily i cetne tituly 
o ekologii a ekofyziologii rostlin. J eclnim z nich je i recenzovana kniha , o ekologicke fyziologii 
rostlin. 

Jde o originalni ucebnici, kde na rozd:il od pfodchozich podobnych pHrucek (napf. Larcher, 
Kreeb, Steubing) jsou pod any pedagogicky nazorne i vybrane obecne fyziologicke principy; 
napf. vtipne je vysvetlen vodni potencial, kinetika pfijmu iontu, teplotni koeficienty Qio apod. 
Vyber je ovsem podi'izen ekologickemu hledisku, ktere objasimje dvojaky vztah rostlin k pro­
stfedi : jednak rostliny vyuZivaji ekologicke faktory ke svym zakladnim Zivotnim funkcim a 
udrfoni sve existence (svetlo, vocla, mineralie) - tyto faktory autoh probiraji v ocldile ,,Vyuzi­
vani zdroju" - 'jednak se setkavaji s faktory' potencialne skodlivymi, jako jsou zateZe teplotni, 
toxiny a interakce mezi organismy - tyto faktory autofi fadi do oddilu ,,Reakce na zatefo". 
Nejnapadnejsi rozdil prot i dosavadnim ucebnicim fyziologie je v pfikladech a ciselnych t'ulajich, 
ktere byly vetSinou ziskany ph studiu plane rostoucich rostlin, pfovazne travin a bylin. Neni zde 
tedy pi'ikladem fotosyntezy Chlorella a pfikladem sorpce zivin Avena sativa, alo hovofi se o Dryas 
integrifolia, Deschampsia cnespitosa nebo o Juncus squarrosus. 

J e mozno diskutovat 0 tom, zda cleneni knihy do techto zakladnich clvou zornych 1'.1hlu je 
spravne a do jake miry vystihuje skutecnou mnozinu vztahu rostlin k prostfodi. Toto nekon­
vencni cleneni vede k urcitym neduslednostem. N apl·. celou fyziologii klieeni vcetne dormance 
semen autor vtesnava jako oddil III. kapitoly 4. Voda. Mala cast kliceni zustala pro samostatny 
odstavec B v kapitole 2. Svetlo, oddilu II. Vliv kvality svetla na rostliny. Tento odstavec B je 
zdc soufadny s dalsim odstavcem D, nazvanym Fotoperiodismus. Tense vsak jiz zabyva delkou 
dne, t edy nikoliv kvalitou svetla, a podle meho nazoru je pro pfirucku ekologicke fyziologie 
pfilis strucny. Vzdyt napf, Mathon zvefejnil mnoho praci, zabyvajicich se soustavne kvetenou 
mirneho pasma, kde dokazuje, Ze je fotoperiodismus urcujici pro rozsifeni velke fady rostlin. 
Tohoto autora necituji. Nebo se cela problematika o rhizosferni mikrofiofe a mykorrhize dostala 
ne do kap. 8 Intorakce mczi organismy, ale jako pododdil V. do kapitoly 3. Mineralni ziviny. 
Velmi originalne je zpracovana kapitola 7. Toxicita plynu a jeji oddil I. Anaerobiosa v pudach. 
Rozvadi se zde vliv anoxie na kofeny, dale jsou probrany adaptace rostlin k pfeiiti v zaplavova­
nych pudach is pfislusnymi metabolickymi cestami ve schematech. Nektere detaily by pro pfi­
padne dalSi vydani knihy mely byt jeste pfehlednuty. Napf. na str. 88 v tabulce o mineralnim 
sloieni bylin je uvedeno, ie hodnoty odpovidaji prumerum z vice nez 1 vzorku. Na str. 107 se 
mluvi o pudnim ekosystemu, ac se tim rozumi jen spolecenstvo rozkladacu apod. 

Autofi cerpali velmi svedomite z novejsich puvodnich :P"raci a snesli mnoho originalniho do­
kumentacniho materialu. Iv teto oblasti je vsak urcita jednostrannost. Jejich afinita k anglicky 
psanym pracem o fad pfovysuje n emecky psane a o dva fody ostatni jazyky. Je zdc totiz pfes 
700 citaci anglicky psanych pfispevku, kolem 2 desitek nemeckych a zcela ojedinele prace fran­
couzske a ruske. 

Vcelku je kniha znacne nekonvencnim pruzorem do procesu, ktere urcuji distribuci rostlin 
na Zemi a umozimji jejich existenci v pfirozenych i civilizaci zmenenych ekologickych podmin­
kach . Pfinasi mnoistvi faktickych udaju o planych i kulturnich rostlinach vsech pasem - v tom 
je jeji nepominutelna hodnota, pro kterou po ni sahnou cetni ekologove. Nejde vsak o soustavnou 
ucebnici ekologicke fyziologie rostl in jako spis o jednotlive eseje o vyznamnych ekologickych 
faktorech, volne spojene autorskym hlediskem vyuzivani zdroju a zatezi. Pro tyto nove a spekty, 
hlavne vsak: pro bohatou fak:tologii, dobfe dokumentovanou v rejstfiku, bude kniha uzitocna 
pro vsechny botaniky, at uz ekology, fytogeografy nebo fyziology, a to zejmena pro studcnty, 
diplomanty, vyzkumne i pedagogicl e pracovniky. 

Milena Rychn () VS k a 
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