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Fifty six species of algae were found during phycological investigation of an extremely acid raised 
peat bog Cervene blato near Trebon (Trebon Basin, Czech Republi c ) from 1994 to 1996. List o f 
species, structure and seasonal changes of algal nora, statistical evaluation and chemical and 
physical parameters of water are given . 
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Introduction 

Peat bogs represent island-like ecosystems with specific structure and development, har­
bouring specific flora and fauna. In central Europe, two opposite processes have been act­
ing in the development of basic mire types, as described in the Sumava Mountains 
(Soukupova 1996). In lower altitudes the lakes were changed by terrestrialization which 
gave origin to valley raised bogs. In higher altitudes (above 1000 m), paludification of very 
wet concave places has formed patterned sloping mires. Both these processes operated in 
the Trebon Basin (Jankovska 1976) and gave origin to a different type of very acidic (pH 
2.7- 3.6) peat bogs, i. e. transient raised bogs. 

The present paper reports on algal flora of the Cervene blato bog in the Trebon Basin. 
The study was carried out in 1994- 1996. List of recorded species is presented, and the 
structure and seasonal dynamics of algal flora are evaluated, taking chemical and physical 
parameters of water into account. 

Locality studied 

Cervene (Salmanovicke) blato bog ( 48° 52' N, 14 ° 48' E, altitude 465- 475 m, area 331.4 
ha), situated 15 km south of Tfebon, Czech Republic (Fig. 1 ), is a subcontinental forested 
raised bog with transient peat (Spitzer & Jaros 1993). The center of this locality is occu­
pied by natural stands of Pinus rotundata; in the scrub layer, the largest populations of 
Led um palustre in Central Europe are present. The herb layer is relatively poor in species , 
with prevailing Vaccinium uliginosum, V myrtillus and V vitis-idaea; in the moss layer, 
Sphagnum magellanicwn is dominant. Several artificial large shallow waterbodies, rem­
nants of past traditional peat extraction, are a subject of secondary succession with occur­
rence of fen communities, with the most common Eriophoro vaginati-Sphagnetum 
recurvi. This locality belongs to protected areas registered by the Ramsar Convention. 
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More detailed information about history, geology , fl ora, fauna , protection , and eco logy of 
the whole region is presented in Hudec et al. (1993) . 

Fi g. I . - Locali on of the peat bogs studied. Habitat codes: CH ::: Chalupsk[1 slat', J ::: Jczern i slat', M ::: Ml y11{1rskft 
slat', CB ::: Cervene blato. 

Material and methods 

T he first sys tematic inves tigati on o f al gal flora of the Cervene blato peat bog started in 
1994. Samples were taken monthly from March to November from 13 vari ous types o f 
microb iotopes (Table 1). The terminology of periphyton communities foll ows We itze l 
( 1979) . Conductivity and pH were measured monthly " in situ" by conducti vity-pH meter 
Gryfl 07 , other chemical parameters were determined in the laboratory o f the Institute or 
Botany in Trebon. To summari ze main trends in the variability of composition or bi o log i­
ca l communiti es and to compare al ga l fl ora of various types of peat bogs, two principal 
data sets were used . These data sets were based on algal community composition from 
fo ur different peat bogs (Chalupska slat, Jezerni slat, Mlynafska slat in the Sumava Mts., 
and Cervene blato in the Trebon district). Occurrence of species in various types o f 
mi crobiotopes and chemical properties of water were recorded (Lederer J 998) . Pres­
e nce/absence data were analysed by Canonical correspondence analys is (CCA , ter Braak 
& Prentice 1988, ter Braak & Verdonschot 1995) . The effect of individual variables was 
tested independentl y using the Monte-Carlo Permutati on Test (MCPT). The program 
CA NOCO was used (ter Braak 1991 ) and the results were summari zed by us ing 
CanoDraw (S mil auer 1992) and CanoPost (unpublished) software pac kages. 
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Table I . - Distributi on of algae in the 13 types of mi crobi otopcs of the peat bog Cervcnc blato as recorded in 
1994- 1996: I - plankton of a bog pool; 2a - periph yton of littoral zone in bog pools (e pidendri c); 2 - peri ph yton 
of litt oral zone in bog pools (epipt:li c); 3 - algal mats in holl ows; 4 - pcriph yton of drainage chan nels: 6 -
111ctaphyton of noatin g peat mosses; 7 - metaphyton of submersed peat mosses ; 9 - bare soaked peat with wa­
ter- Ii lied holl ows : IOa - bare wet peat (shaded) : IOb - bare wet peal (unshaded) ; 11 - wet peat 111osses: 12 -
suhaeroph ytic microhab it ats on the wood: 13- aerophyti c co mmunities on trees . The present spec ies arc 111arkcd x. 

Tax on Mi crohahitat 
I 2 2 3 4 6 7 9 10 10 11 12 13 

a h a b 
Cva n o.Q_ h_y_ta : 
1\1111/Jaena 011gs111111alis Schrni cllc x x 
C/1momcrns cf. 1111Jjd11s x 
Nostoc .'!J2: x 
l 'se11r/((l{(f /)(l e1u1 s_j] . x x 
C r_.Y_l)_ I o _rr_ h _y_ t a : 
Cn1.!_to11u111<1s cf. 011010 x x 
Cn1.!_to11u11u1s~ x x x x x 
Hliodo111011r1s ~1 . x 
D i n o l!_ h_y_ t a : 
(;1·1111wili11i11111f!.1sct1111J..Ehrl Stein x x 
C h r y_s ol!_h_y_ c ea e : 
C/1m111111i110 e/0:J_rtns Dollein x x 
Cl!m1111//i1111Jjscl1er-011kemii Wawrik x 
C'lt n .1·osJ..! l/(/emJ!rtludo.w J.. Kor.~l Bourr. x x x 
1Ji11nl1rw111 t!i ve11;_e11s 111111 . x x 
I Ji110/Jrrrm J!edij(J1 m e J..LenHn l Stei n x x x 
Mal/0111011r1s m !J//sta Mat v. x 
Mal/n111011rpsis m !J/lsto Mat v. x 
S\'1111m SJ!IU!.1{11icolo Kors. x x 
Sr1111m .ple11dido Kors. x x x 
X ant h n_r h_y_ c e a e: 
Mnoc!tlnris .pltr!J;!l i co/o Pasch. x 
H a c i 11 a r i o p_ h_y_ c ea e : 
1:·111101ia lunflris.1Ehrl Gru n. x x x x 
/:'u1101ir1 tl'lle/loJ..G ru11J_ Husl. x x x 
l:"tu101io SJ! . x 
l 'i1111 11/orill srr. x x 
E u_g_ l e 1102h_y_ t a : 
1;;11J:J..lc·1111 cu·us Ehr. x 
L11J:J..lc•1111 fte 111ic/11w11<1111 Sku ja x 
1:·11J:J..lello 1111110/Jilis Schmit z x x x x x x x x x 
Me11oidi11m SJ! . x x 
C hl o r o_Q h_y t a : 
Cllrtaifl SQ. x 
Co rt l' rio l111jj1.w Foll x x x x 
Cftlo11n«l o111011as om/Ji_s._110 Gerl. x 
C/1/011n•ilo111011as i.rngo11u1 Kors. in Pasch. x 
C'/i/<1111\'{{0l//()I/(/.\' SJ2. x x x x 
Cltlom11101111s 11111culcttu Kors. x x x 
Cl!lommo1111.1· .rnlHli visuJ..Jah . cl PaschJ Gerl. et Ettl x 
C/J/oro11101111s~ x x x 
('()('rn111vx 11 rn11flue11s_iKiitzJ Fott x x x 
Co1'i'o1111·x11 .rn/'Ji._/o/)()Sil Pasch. x x x 
L()('('(l /11\ 'Xil SJ! . x x x 
Dc•s111orncrns vu{KurisJ..N ;\gj_ Brand x 
(;fnl'nnsti.\· vesirnlo.w Nii_g. x x 
C:/oeonsti.1· SJ1 . x x 
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l-l deot:l1loris 11111 c:osa_(_FotQ Foll x x x 
Kle/J.1·01'/l/idi11111 j]occid11111 _(_Kli tzl Si lva x x x x x x x x x 
Ko!iC'l/<1 l<llme var .. 1·<111.1'.1·11rc'iJ..Ko!lHind . x 
Micm.pom aeq.!Jahilis Wi chmann x x x x x x x x x x 
Micm1/u111111io11 k11e1zi11Kim1w11 Niili: x x x x x x x 
Mi<'f'of/1<111111io11 .1'frictissi11111111 Rabcnh . x x x x x 
Oedr!.1:{1111i11111 ~ stcri l. x x x x x x 
S1ic/Jorncrns /Jfl(:illaris Niig. x 
S11c/Jocoffus111i11orN iig, x 
Tr£'11l<'.l!_()ftlia c f. <111re<1 x 
h e11h()11x i11 cf. cf(/(/()11i11e x 
h e/Jo11xi(/ SJ:l.c x x 
Zy_gn e 111 a I 0_12_ h_yc ea e : 
C1·/i/(( /mn.1·1is lnC'hissonii Mcnc_gh. x x x x x x 
Me.rnwe11i11111 clila111rrlo.pom111 De-Bal}'._ x x 
Mo11geofi(( sp--' stcril. 
7rr.:or.:011iu111 aice1on1111. Klitz. x x 

Ill. V. VII. IX. XI. IV. VI. VIII. X. Ill. V. VII. IX. 

Time (Month) 

Fig. 2. - The seasonal course or rH va lues in water from a bog r ool ( 1994- 1996). 

Results and discussion 

Biodiversity of algae is influenced by specific chemical conditions of water (Hruska 
1994 ), mainly pH (Fig. 2), very intensive fluctuations of groundwater level, and by histori ­
cal and recent development (origin of peat bog , peat extraction , draining and rev itali za­
ti on). Only 56 species of al gae (Table J) were found during investigation of thi s extremely 

acid peat bog. 
Coccoid green algae and flagellates (Heleochloris rnucosa, Cryptomona.\· sp. di v., 

Rlwdomonas sp ., Carteria sp . div., Ch/oromonas sp. div.) dominated the plankton (Fig. 
3a). The fil amentous green algae (Microspora aequabilis, Microthamnion strictissi111u111, 
Oedogonium sp. steril.) were often present in littoral zone of artificial depressions (Fig. 
3b) and in channe ls (Fig. 3c). Metaphytic communities of submerged Sphagmtm species 
were the richest microhabitat (Fig. 3d) . Cylindrocystis brebissonii, Kle/Jsonnidiwn 
.flaccidum, M icrothamnion kuetzingianum and Euglena 111.utahilis were dominant on the 
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Fi g. } . - Seasonal dynamics of algal nora in the locality studied ( 1994- 1996). (a) plankton in a peaty pool , (h) 
periphyton (epidendric) in a peaty pool , (c) periphyton in drainage channels, (d) mctaphyton in suhmcrscd 
S11/wg1111111 spp. 
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Fig . 4 . - Seasonal dyna mics of mi crofl ora in the localit y studied ( 1994- 1996) . (a) hare wet peat, (h) bare sokcd 
peat, (c) wet peat mosses . 

bare wet peat (Fig. 4a), as well as on bare soaked peat (Fig. 4b ). In the latter habitat , small 
hollows with water were occupied by green flagellates, i. e. Carteria tw fosa , and 
Chlamydomonas species. The most frequent microbiotope, i. e. communities of wet peat 
mosses (Fig. 4c), harboured Zygogonium ericetorum, Euglena mutabilis, and species o f 
the genera Cryptomonas, Coccomyxa and Gloeocystis. 
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Fig . 5. - Compari son of algal fl ora in particular mi crobiotopes of the Cervene blato peat hog as rceorcled in 
1994- 1996. 

Comparison of microfl ora of particular microbiotopes is shown in Fig . 5. E11gle11a 
111uta/Ji lis (Eug leHoph.yta) was the most frequent spec ies in all types of microbiotopes . 
Micmspora aequahilis (Microsporales, Clilorophyta) was dominant in draining channel 
and very frequent in other microbiotopes. Floras of Cya11 oph.yta and Zygn e111atop/1yceae 
were very poor in spec ies. 

Algal tlorn of this peat bog is different from the nearest peat bogs in the Sumava Mts. 
(Lederer 1997, 1998), being poorer in specie-. In Sumava, 90-140 spec ies were reported 
from sloping mires (Mlyn{1fs k:1 s lat, Jezerni slat, Rokyteck:l slat, Luzenska slat) and 50- 55 
species from valley raised bogs (Maia Niva, Hurecka slat, Chalupsk:i s lat). The extremely 
low pH of the Cervcne blato can be cons idered as a factor limiting the number of present 
spec ies. Some valley rai sed bogs in the Sumava Mts. have similar algal microflora , but it is 
a consequence of thei r low habitat diversity. Comparison of algal floras (the best fitted spe­
c ies, sampling sites, and species richness) of several peat bogs in the Sumava Mts. w ith 
that of the Cervene blato bog is shown in Fig . 6. Many spec ies occur in all loca lities 
(Cy li11Jmcystis hre/Jissonii, Zygogonium ericetorum, Mougeotia sp. ster. , Oedogm1iu111 sp . 
ster., Cocco111yxa sp. div., Cryptomonas sp., Eunotia bilunaris, Microtha11111irm 
kue tz in~ianum, Euglena rnutabilis etc.) but some are specifi c for particular peat bogs 
(found exclusively there or be ing most frequent in particular microbiotopes). 

Green flagellates Carteria twfosa , Chloromonas maculata , Chloromonas suhdivi.rn , 
Chla111.ydo111onas sp. , dominating green filamentous algae Microspora aequahilis , and 
Microthamnion strictissimu.111 are typical of the ex tremely ac id Cervene blato peat bog. 
The structure of microfl ora as well as the presence of several species of the genus EuRlena 
(E. mutabilis, E. acus, E. hemichrornata) is quite characteristic for these types of extreme 
biotopes (Fott 1956, Pr{1t 1955). 



-1 . c +l. O - 2 . 0 
:.. •: 

{ .. 
'I 

!I : '£ ···· ·· ······ ·····················-········r·· ··········· ···· 

" 0 

: . 
rt . . i • 

• .. 
~ :;;. 

c .__~~~~~~~~~~~~~~~~~~-' 

+l. 5 

. ~ 
• :i::("' 

~ ~ ~ § ~ ! · ~ ~ 
Sl *• o,.'if:".--;. n 

:<> c: · Cl ;i 
~. g. ~g~ g ~ ;:l 

C ~ N"1Cl t x 

• ! ~ ~~ ... 
"' • :,. "-! .~. ~~- -·· · ···· ··········· · ····-~-~- - - - -~1 .. · ~- • 

0 Q~ " .. ·~i~., 
::l " ~§~ ,.r 2 

"'"' "' ~ ",.lr"" 
c: ~ ~ 5 

'" ~; !ii 
~ · t ~ 

.. , ! 

~· 

i;' .. ~ ! . 

f 

§ 

@ ~ <... 2 
• C•e 

I 

"' 

! 

- 2 . J +1. 5 

15 Q ! () § 
i'; ~ 15 e: ::;i !::; ~ () Cl 
Ci ~ "'O o: "" x"' i;; ;;: 
"' 0 "'~ o: r 3 •"'> .,, ~ > 'ii>ij o ~"it § / 

:<> o ""g~ ,...~~ih:: ~~·.,," ..,.,, 
" ~ ~ c: ~ ·~ g; g " ;;l ~ t;? x ;il 

:<> ~ >~ )iV:l~~jfl0 "~;:i 

····· ··· ·· ·······~-· ~ r~:r\ ~··········· 
::i " -a~ · = .,, 

~. "' 0 ;rl 2 
~ E JI,.~•" "' 

~ ~ j ~ 
• • c a : )I 

s ~ • 1 ~ rrl c n . ..., 
DI ; 

" . 

~ 
~ 

f 

.. 
x 

~ 

Fig. 6. - Results of the canonical correspondence analysis (CCA) of algal flora of peat bogs in the Sumava Mts . (Chalupska slai, Jezemi slac', Mlynarska slat) and Cervene blato 
peat bog in the Trebon Basin. Habitat codes: CH = Chalupska slat', J = Jezemi slat, M = Mlynarska slat, CB = Cervene blato. Species abbreviations: ACCU -Actinotaenium 
cucurbita: ANAU -Anabaena augstumalis; ANGS - Ankistrodesmopsis gabretae-silvae; APCS -Aplzanocapsa sp.; APTS -Aplzanothece sp.: BIOL - Bitrichia o/lula; 
CARS- Carteria sp.: CLSS - Clzloro111011as sp.: COCC- Coccomyxa conjluens; COCP - Coccomyxa sp.; COCS- Coccomyxa .rnbglobosa; COPY - Cosmariwn pygmaeum: 
COSP - Cosmarium sp. div.: CRSP - Crypto111onas sp.: CYB R - Cylindrocysris hrehissonii: CYCR - Cylindrocysris crassa; DID! - Dinobryon divergens: DIPE -
Dinohryon pediforme; EGMU - Euglena mura/Jilis; EULU - Eu1101ia lunaris; EUS P - Ewwria sp.: EUTE - Ewwria tenella; FRUR - Frustulia rlwmboides; GLPL -
Gloeocysris polydermmica: GLPS - G/oeocysris sp.: GYSP - Gy11111odi11iu111 sp.: GZFU - Gy11111odi11iu111 ji1scum: HAPH - Hapalosiplum lzibemicus; CHLS -
Clilllm_rdo11101ws sp.; CHRS - Chroococrns .rnh1111d11s: KLFL - Klehsormidi11m.flo cc1d11111: MENS - Menoidium sp.: MIAE - Microspora llequahilis; MIFL - Microspora 
jloccosll : MISP - Microspora sp.: MIST - Microspora sragnorum: MOUG - Mougeotio sp. steril.; tv!THK - Microrlw11111io11 k11er::.i11gia1111111: MTHS - Micrurlw11111io11 
srricrissi11l11111 : MTC H - Mesoll/eni11m chlolll_rdospon1111; NEDI -Ne1ri111n digirus: NEOB - Nerrium oh/011 g11111; OEDS - Oedogoni11111 sp. steri l. : OOSO- Oocysris so/it([ria ; 
PESN - Peni11111 silrne-nigrae: PINS - Pi111111/([rio sp.: PSEA - Pseudwwbaena sp.; SAUD - Srw1rosrn1111 sp.: S>IKR - Swumneis kriegeri: SPIR - Spirogyro sp. steril.: 
SYSP -Sy1111ro splwgnicolo: TRBB- Tre!mtnio sp.; ZYGE -Zygoguni11111 ericewm 111 . (a) Scatter of species optima on the first two ord ination axes ofCCA with centroids of 
~ample classes based on their locality . (b) Joint plot of sample points and species optima on the fir~L t\\·o ordinati on axes of CC\. with samples coded by different symbols based 
on their locality . (c) Diagram showing pattern of sample richne~~ accross the ordination plane of the fir-,t t\\"O CCA axes . The size of the symbols is proportional to the number of 
~pecie!'.I pre~e nt in the sample. 

'...;J 

c 

""o 
~ 

f 
C5 -\C 
\Q 

?= 
L..i 
~ 

'""' ·~ 
:-
'C 
'C 
'C 



Lederer: Algal flora of the Cervcne bi a to mire 311 

Acknowledgments 

Thanks are due to Dr. Petr Smilaucr for help with statistical analysis , and to Dr. Lenka Soukupov(1 and Dr. Petr 
Pysek for valuable comments on the manuscript and improving 111 y English . The study was suppo11cd hy tht.: 
Grant Agency of the Czech Republic, grant nos. 206/96/1115 and 206/97/0077. 

Souhrn 

t~asov(1 nora prechodovcho raseliniste Ccrvene blato u Ticbone byla soustavne slcdov(ma v lctech 1994- 1996. 
Diky cxtrcmnim podmink(11n (pH 2,7- 3,6, odvodi'iovani, kolis{tni hladiny pozemni vody), vzniku a vyvoj i tohoto 
unibtniho blatkoveho raselini steje fasova n6ra ve srovn{tni napf. s raselinisti na Sumave velmi chud{1. Bylo na­
kzeno 56 druhi'.1 sinie a fas, nejfrekventovancjsi byli zeleni bicikovci, krC1snocka a ze lenc vlC1knit6 rasy - vse dru ­
hy typick6 pro extremne kyscla stanoviste . 
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