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Soil algae in museum samples from some
Southwest Asia sites. I.

Maya STOYNEVA

Introduction

Soil algae attracted the attention of scientists since the first description of
Nostoc commune Vaucher as aero-terrestrial species by DILLENIUS (1741) till
nowadays (e.g. ETTL & GARTNER, 1995). The floristic studies of soils began by the
work of GRABNER (1895) and later, in 1948, FEHER was the first who compiled
information on the geographical distributon of soil algae based on 685 identified
taxa. Recently edaphic algae of nearly every biome have been studied (GRONDIN
& JOHANSEN, 1995). Nevertheless, data about the soil algal flora of some regions
could be classified as scarce. Such a region still is the Southwest Asia (COMPERE,
1981; METTING, 1981). There only several algae from the deserts of south Iran (in
the region of Bandar-Abbas and Zahedan) and Syria have been reported by

NOVICHKOVA-IVANOVA (1980).
Several types of research dealing with soil algae have been done. Besides the

already mentioned floristic studies, taxonomic investigations on selected algal
groups and studies on economically important nitrogen-fixing algae in rice fields
and deserts were the most popular among them (GRONDIN & JOHANSEN, 1995). Most
of these works deal with fresh soil samples. First data on long term accumulation
of resting stages of surface algae which can remain viable for years have been pro-
vided by BRISTOL (1919, 1920) and after that the moisture relations of terrestrial
algae were studied by FritscH (1922), FriTscH & HAINES (1923) and FRAYMONTH
(1928). In 1941, LIPMAN was able to culture a cyanoprokaryote which has been in
a dry soil in a herbarium sheet for 87 years. However, the number of such studies
with samples kept in air-dry conditions for years still is relatively small (e.g., BEC-
QUEREL, 1942; PARKER et al., 1969). HiL.TON & TRAINOR (1963) provided data on taxa
present after desiccation for one year and subsequently TRAINOR (1970, 1985) pub-
lished a list of taxa which survived both 10 and 25 years. There was reported that
from 31 taxa of 17 genera in the original fresh Connecticut cornfield soil, after 10
years the number of taxa was 11 and after 25 years of desiccation this number was
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7. Recently, TRAINOR & GLADYCH (1995) published data on the same soil sample 35
years after it was collected. In this paper they reported 5 survivors or 16% of orig-
inal taxa in the fresh soil. It is noteworthy to mention that all the survivors were
green algae from the genera Chlamydomonas, Chlorella, Chlorococcum,
Protosiphon and Tetracystis. A research on the temperature tolerance of soil algae
has been also carried out (e.g. TRAINOR, 1962, 1983, 1985) but a full review on this
problem is beyond the scope of our study. As far as some of the results are rele-
vant to the desiccation of soil samples, we will underline that according to TRAIN-
OR (1985) the survivors which stand drastic temperature treatment again are
green algae. The distribution and abundance of soil algae in relation to pH has
also been studied and the general conclusion from these studies is that
cyanoprokaryotes are less abundant on acidic soils than on neutral to alkaline
soils (RAJU, 1972; METTING, 1981; STARKS et al., 1981). They have never been report-
ed in soils with pH of 5 or less (BROCK, 1973). Generally, green algae are more
common in soils with lower pH in comparison to blue-greens (FOGG, 1956; HOLM-
HANSEN, 1968; RAJU, 1972; BROCK, 1973; KING & WARD, 1977; CARSON & BROWN, 1978;
STARKS et al., 1981). In the same time, it was shown that even soils with the same
pH had clearly distinct communities (ALl & SANHU, 1972). Chlorophytes were
reported to be abundant in forest soils, whereas in arid and semi-arid environ-
ments cyanoprokaryotes were more common (STARKS et al., 1981).

In the present paper data about the species composition and distribution of algae
in 32 localities from Southwest Asia are provided. These results have been obtained
after processing of soil samples 19 years after keeping in air-dry conditions.

Material and methods

There have been analysed 32 samples collected from the surface soil layer from
32 localities in Turkey, Iraq, Iran, Syria and Lebanon during the period 30 October
- 21 December 1972 (Fig. 1) by P. Beron, T. Michev and V. Beshkov. The brief
description of the localities provided below follows their travel-notes. Generally,
most of them are situated in arid or semi-arid areas (ABRANSON & DIXON, 1977).
Due to practical reasons the localities were assigned to the following habitat
types: tillable fields and other arable lands, untillable fields, steppes, semi-deserts,
meadows and small forests / groups of single trees or shrubs.

After 19 years keepment in air-dry conditions the collected soils were culti-
vated in the media of Bristol modified by GOLLERBAKH (1936) with addition of
microelements according to ALLEN & ARNON (1955). The algae have been deter-
mined on semi-permanent slides after cultivation period of 1 week, 3 weeks, 1, 2,
3 and 5 months in order to follow different stages of algal growth. Determination
of algae was done according to the floras of GOLLERBAKH et al. (1953), STARMACH
(1966, 1968), MATVIENKO & DOGADINA (1978), PALAMAR-MORDVINTZEVA (1982),
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KOMAREK & For1r (1983), ETTL & GARTNER (1988), BOURRELLY (1990) and
KORSCHIKOV (1987), to the Syllabus of ET71. & GARTNER (1995), as well as accord-
ing to the monographs by PrRINTZ (1964) and TuprA (1974). The classification sys-
tem follows ETTl. & GARTNER (1995) with some modifications by STOYNEVA (1998)
and KOMAREK & ANAGNOSTIDIS (1999). The distributon of each species was evalu-
ated according to its frequency quotient FQ (DARNELL, 1979). The floristic simi-
larity of the investigated sites was estimated according to the index of SORENSEN
(1948) - SSI. The values of SSI were grouped in 7 classes: I - with SSI = 1-10%, II
- with SSI=11-20%, III - with SSI=21-30%, IV - with SSI=31-40%, V - with
SSI=41-50% and VI - with SSI =51-60%.

Localities (Fig. 1):

Loc. 1 - 30 km northern to the town of Rascht (northern Iran), untillable field at
the bank of the rivulet Sefitrud, sampled on 7.11.1972;

Loc. 2 - 35 km northern to the town of Sandjan (Iran), steppe, sampled on

6.11.1972:

Loc. 3 - 3,600 m a.s.l. at the mountainside below the Demavend peak (Iran), soil
among Astragallus sp., sampled on 13.11.1972;

Loc. 4 - 258 km northern to the town of Shiraz (Iran), arable land at 1,770 m a.s.l.,
sampled on 21.11.1972;

Loc. 5 - 30 km northern to the town of Shiraz (Iran), sampled on 22.11.1972;

Loc. 6 - village of Shapur (southern Iran), near a ditch in a orange-orchard, sam-
pled on 25.11.1972;

Loc. 7 - near to Omidiych (Iran), tillable field, sampled on 29.11.1972;

\ - ""'}

vl
\ ﬁ?"—'SAUDI ARABIA
N

Fig. 1. Map of the Asia Minor region with the studied localities
1-32 - number of site in compliance with the number in the text
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Loc. 8 - near to the town of Qurnach (Iraq), alluvial soil from a date-forest, sam-

pled on 30.11.1972;

Loc. 9 - 72 km western to the town of El-Qut (Iraq), reaped wheat-field at the bank
of the Tigris River, sampled on 1.12.1972;

Loc. 10 - near the village of Algaye (Iraq), date-forest, sampled on 2.12.1972;

Loc. 11 - Babylon-ruines (Iraq), soil near to a freshwater canal, sampled on 4.12.1972;

Loc. 12 - Samara-reservoir (Iraq), soil from the sﬁnl'e, sampled on 5.12.1972;

Loc. 13 - semi-desert near to the shore of the lake Habbaniya (Iraq), sampled on
6.12.1972; '

Loc. 14 - in the vicinity of Damascus (Syria), a cabbige-garden, sampled on
7.12.1972:

Loc. 15 - near to the Krak des Chevaliers (Syria), arable land, sampled on
11.12.1972:

Loc, 16 - 50 km eastern to the town of Homs (Syria), semi-desert, sampled on
11.12.1972;

Loc. 17 - Ansariya-crest, 50 km southern to the town of Banias (Syria), soil under
oaks in a karstic region, sampled on 12,12.1972;

LLoc. 18 - 10 km northern to the town of Banias (Syria), soil under a cactus, sam-

pled on 12.12.1972;
Loc. 19 - near to the village of Zahli (Lebanon), arable land, sampled on 8.12.1972;

Loc. 20 - 20 km eastern to Beirut (Lebanon), meadow above 900 m a.s.l., sampled
on 9.12.1972;

Loc. 21 - near the Grotte de Jeita, 15 km north of Beirut (Lebanon), soil from star-
pine and oak forest, sampled on 10.12.1972;

Loc. 22 - place "The Cedars" (Lebanon) situated at 1,900 m a.s.l., soil from a cedar-
forest, sampled on 10.12.1972;

Loc, 23 - near to the village of Zegorta (Lebanon), olive-forest, sampled on 10.12,1972;

Loc. 24 - 30 km eastern to the Anamur (southern Turkey), arable land near to the

sea-shore, sampled on 16.12,.1972;

Loc. 25 - 56 km northern to Antalya (southern Turkey), reaped wheat-field, sam-
pled on 17.12.1972;

Loc. 26 - near Pamukkale (Turkey), soil from a cotton-field, sampled on 18.12.1972;

Loc. 27 - near Bergama (western Turkey), meadow, sampled on 20.12.1972;

Loc. 28 - near Troya (Turkey), arable land, sampled on 21.12.1972;

Loc. 29 - 60 m to the shore of the Lake Van (Turkey), soil from a wheat-field at
1,720 m a.s.l., sampled on 3.11.1972;

Loc. 30 - Tahir-pass (Turkey) at 2 475 m a.s.l.,, meadow, sampled on 30.10.1972;

Loc. 31 - in the vicinity of the spring of the Euphrates River (Turkey), soil from a
pine-forest at 1 500 m a.s.l., sampled on 31.10.1972;

Loc. 32 - 10 km to the village of Tutak (eastern Turkey), soil from a wheat-field,
sampled on 31.10.1972.
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Results and discussion

In total, 114 species and 4 forms from 68 genera of 3 divisions have been deter-
mined. Their distribution and relative abundance at the localities is shown on

Table 1.
Most of the species (72%) were rarely distributed and occurred in 1-3 studed

sites (FQ =3-9%). Among them the highest is the number of taxa (49 or 42%)
found in one site only. 18 species were found in 4-6 sites, 7 - in 7-9 sites, 3 - in 10-
12 sites and 2 - in 13-15 sites (Microcystis pulverea - in 13 and Nostoc linckia - in
15 sites). Only one species (Lepfosira terrestris) was found in 16 studied sites and
had FQ =50%.

The distribution of species in the studied habitats was as follows: 46% of the
species occulred in one habitat type; 24% - in two habitat types; 13% - in three
habitat types; 10% - in four habitat types; 4% - in five habitat types and 2% - in
seven habitat types (Table 1).

The number of species per site varied from 2 (loc. 2) to 28 (loc. 9). The number
of species per site in tillable fields and other arable lands ranged from 10 to 15
(with two exceptions - loc. 9 and 29 with 28 and 3 species, respectively), in until-
lable fields - from 8 tol2, in steppe sites - from 2 to 4, in semi-desert sites - from
7 to 9, in meadows - from 9 to 17 and in sites located in small forests or under
groups of single trees or shrubs - from 3 to 21.

The values of SSI varied between 0 and 56% (Table 2). 27% of the studied sites
contained quite different algal flora and did not show any similarity (SSI=0).
Most of the sites were with extremely low similarity (I and II class) - 16% and 31%,
respectively, Low similarity (III and IV class) was detected between 17% and 6% of
sites, respectively. Only 2% of the studied sites had SSI values of V class and only
two sites (13 and 14) had SSI =56%. The most poor in species and most peculiar
were the steppe soil from the 2nd locality, the soil collected among the Babylon-
ruines (loc. 11) and the wheat-field soil from the 29th locality. They contained 2, 4
and 3 speciles, respectively and clearly differred from the other studied sites. Low
similarity with the other sites was calculated also for the soils collected from local-
ities 3, 16, 17, 18 and 22. Poor in species composition (4-7 taxa) were the soils from
localities 5, 10, 11, 16, 22 and 23. All these soils were from different habitats or
were collected under different trees and shrubs (see localities above).

Cyanoprokaryotes were the most abundant species in most of the studied
soils. Nodularia harveyana dominated in the samples from steppe sites (loc. 2, 5)
and once was a sub-dominant in a soil from an arable land (loc. 15).
Cylindrospermum was the dominant genus in semi-desert soils (loc. 13, 16). The
variation in dominants there was at species level - C. muscicola dominated at site
13 and C. licheniforme dominated at site 16. C. licheniforme and other species of
this genus occurred also mainly as co- o subdominants and more rarely as mon-
odominants in soils collected from forests or under single trees or cacti (loc. 8, 17,

133



X X X X X X X
X X X
X
X
X
X X X
XX XX X
X XXX X XX
X X
X XXX X XXX XXX X X XXX
X
X
XX X X X X
X X X
XXX X
X
X X XXXXXX
XX X

X "oy 39 ‘ufeuy (‘wWox) X8 ‘yuaqey)

winuw)oangf vAqbufijoyday
"woy] 19 ‘udeuy (‘wox)) vuvfiioq vhigbuhfijo)day
‘woy] 19 ‘udeuy
(‘ss13uoy]) vyvbinliq vhAgbuhfijoiday
"oy 39 ‘udeuy (3s9p 'S "D 19 'M)
pDuwitss13snbup vfigbufijoyday
"UOJON X9)dWl]s DOPIOIDUIUIDE]
‘anl ds wnwadsospuijfio
Yelq e "uJog
(‘zInY]) ojpubvys wnuadsospul)hio)
"ZINY] V)0I12sNW WnuLdadRoipui}io
‘ZINy] sniow wnuadsodpu}fin
‘zny] (Arog) autiofiuayoy) wnwiadsospui)fic
‘BeN (‘ziny]) snprbing sn2202004y7)
N soplojshootdtu 3o vaojbo40) 1))
SUTISSOY] 1JUIYUS]S X141TO) D)
'1s “ds nuongouy
"US[H naprouos " ‘yerd 19
"UJ0g vILBDYdS DUsDDUY
ualy (‘[assTy)
DITUDISINAING *F KIOH S9P10IID])1930 DUDGDUY
ISt Joujul "y A1Og £oplolD] 11920 DUIDQDUY
A10g #op101D])1950 DUIDGDUY
VLOAYVIOHdONVAD

o 18 08 K6 e L% 92 92 ¥C G 2¢ 16 02 6T 81 LT 9T CL #T G121 1101 6 8 L 9

I SHLIS/HVDTV

sa1oads ay3 Jo aosuasaad

- X ‘sa1oads jueuUTWOpP-qns - XX ‘saroads JUBUIWOP-0D JO JUBUIWOP - XXX ‘JXa} 9} W Jaquunu ayj yjm aoueridwos ur 9JIs Jo Jaquunu - Zg-1
20uEBpuUnqe sApe[a.d A13Y) pue $a)s ISy jsomyinog pajpnjs ay) uj saroads [ed[e jo uopnqrasid

I 21qe [

134



XXX X X X

X
X X XXX X XXXXXX X XX X X X

X X X X X XXX X X XXX X

X XXX XXX X XX

X XX X XN XX XXX

X

XXX X

X
XXX X

XXX
XX

XXX XXX
X

XXX

XXX

‘[eSSIY wnipulwiLo)O)Idd WNIPIUWLOY ]
T4 ("104y) @NUA} J "WON)
("ZINY]) @jjow wnipluidioyd
WOoX) (*ZINV]) 2)Jow Wwmpluidoy g
‘Wox) (*8Y) 0)puwinino wnipruidoyf
WoN) Wwnnhrguo wnipruiioyd
wox) (rzzey “JIo1g) vLoyd1punl DILOID]]195(0)
"By owofovrbuods 20150N
ey ((ziny]) surofizound 20180N
ZINY[ winzopnjod 20120N
"B WNL0I=NUW DOJSON]
"ZINY WNWISIIIIUIUL DOFSON
yeld eruaog (Yioy) viyouij] 20150N
"quaqey wntodsosdi])o 20150\
YoNe\ QUNTUIWIOD D0]R0N
‘qadg D)OI1I) DI P2OISON
‘ds nio)npoN
Joany ], DUDAGNLDY DILD]INPON
‘US[H ‘pPuale 131104
(POOA\) DoLoAINd 2113020421V
‘uard (‘8suey) puviliailisuny s1)8A204211V
WLIR)S ("W ) D422 U] S11:A 0421y
WOY) (‘'Yoney ) Snjoulhivg snojoro4n1jy
1SAAN 'S D) 18 A\ SNIDIJOS ZNJOD0LIT Y
1SAA\ S 10 ') SNNJOINEP SNA)OILI] Y
"WWRT 11N Wouoda1yy vhAQOUn”]
"oy 10 ‘useuy
(‘wryog) vyvjou vhQbiufijojdoy
"woy je ‘useuy
(‘Bsuey xo ‘Jdoz) vwiioosb phHgbiuh)oido]

cb 16 08 62 Na La Yz Y42 ¥a €2 & 1 06 61 81 L1 91 €1 +1 €1 21 11 01

SHLIS/AVOTY

135



XXX X

"gyosed Suvounj 4a3svbodna

"qosed vwiwal 3o niovydsoliay]

IBYISIA D5071ds01D9 * 32 $N2202043)3F]

‘qased vjuobvyuad vqqiboio)yr 1o

"Yyosed suapaadaiul s1sdoiphijoq
eupAydoyjuey

VLAHdOSAYHD

‘ufeuy 19 “WoY|
(*2IN3]) S171QDIIDA STIULLOYINL],
‘uSeuy 18 ‘WoY]
(*QIS[[OH) snuodsopunjos snwtoyoy,
(yuawBeyy) ds xwiyodhjog
"ZINY] fINu9Y Xy jodhiog,
‘ZIny (‘ue( 1) v0181p X1ayjodhjo],
‘qBuhT wnyv)es0 vwauobng
‘ds s1sdoypwsuoifiag 3o
'SSTY] *H NUIYITUOLOM S13d0JDWIU0IIS
"QBUAT wWinyv} 20 DWIUOIAIG
"YSousN wnuwnl vwouoifiag
1zI0g (*YJIaqg) wnivjo vwouoifiag
WO ("S8)) VIIVPLD] XIYIOZ1YIS
wop (*8Y) 11591/ Xy p0z1yag
w0y 18 ‘ueuy
("us[H) wnarydope wnipruiioydopnas
‘ds vurouogos)g
‘Fsuey (-uyo.umy]) ojveind DuIBU0IIS] ]
‘dds wrmpruioy g
"Woy) ("8Y) 112704 *Jo W nIPIULIOY ]

66 18 08 66 8C L% 92 ST V2 €2 @2 12 02 61 81 L1 91 S1 +1 €1 %1 11 01

b

9

g

ﬂ

i

SHLIS/HVOTV

136



X X X X NXX X
XX

X

XX

‘gqosed ovwfiys shwojyaoolay
plog 19 ‘utel], nsounjab s1:do)1jowdof]
(sjuswidedy) ‘ds wnmprutioy
‘pury (‘zyny]) vonoutiophjod 213:A2000]1)
‘ds vuwnooq
YISI0Y 4212200 *JO sn2o020ydiowsfic]
‘pune  (‘'Yoy X8 "Sddd) S7102DA1]0 S11I2020WSI(]
‘ds pn=dvooispuiiho)
‘yosuray »pnjoaul “Jo vidvoodpulliy)
"ISPJION (Aex)) o71wmny wnudvu=o])
PUIBH DID)02A]D S13d0100Yd=040]11])
'ATp "ds sojpu1ILvR040)Y])
PUISH ("WI8Y)) oUW SIRAOUIIIDSOL0]Y])
‘ds nuroavR0L0]Y))
'QIB[[OH D]014d3] DUD)AOLO]Y])
rurySouay (IYoS) Wnuolsnful wnidod0d0iy;)
1zIog wnnund wWniuoodo)y;)
1ZI0g Wn ) ydooo]hi wniuododoy;)
‘dds svuowophwo)y;)
‘uen) 39 114
(XUTeA ) uXDUL 3D DIADIOPAWD]Y;)
'119d ("POYD))LOUTUL STTII0IDAIDLE]
‘ds v1xdojourposoy “§o
‘819794 g ‘F (‘poYD) #1Ipqo] sn2d202010d Y
zyunag (Zyutad) smnd11suod n2202010dy
UIeN) 19 13135 ((YISTA) S PIROLdD] SUO)YI0UTID Y
VLAHdOYOTHO

‘ds vweuoydutor)
eupAydoraeqoed

%6 18 0% 62 82 L7 92 ¢ ¥2 €2 &% 14 02 61 81 LT 91 G1 #1 €1 21 11 01 6

b

[~

SHLIS/AVDIV

137



X
X
X
X
X
X X X
X
X X X X
XXX
X X
X
X X
X X X
X X X X X
N X
X X X X X X
X
NOXXX XX X
X
X X X X X X X
X X
X XXX X X XXX X X X X X X X X X X
X X
X X X
X X

"qIode T wnjoaluafuod vwauod))

'ZINY] XA W X1Y10)1)

‘Fsurl (Yasuray) myoynuosb 01281104 ],

'S0V S1UD)Nb84d] “JO SDUOUIONDL0Y ],

‘Ssuel (C4g ‘TV) Wnwiuiuwl uodpandia],

‘ds s195Aomu38],

ZIe Mg §1)DUIIIDE §1I8A2DIIE],

pjog 18 umouag n1nbasbbv 17300479,

JuoIN (Aqnqq) 77770419108 DI)dOL3DYAS

“LINOY DID)NILGN] D]]31709S

"UBJBA\ 'S DILEDYdS 30 D) PPAWD]Y2051YIS

1301 ("WS "N "5)) DMDI1]0R D]]PPAWDIY 2021128

"ULA DIDISSSIP S10JYIONIIIPOP NS ]

YSIA 98UD1]1SDq WNIUOJIOPUIPOPNISS

edn ], wnjoulyo WwnIuo)o0pUIPOPNIS]

"'YSTA 89OP10AL10q S13d01U0JI0PUIPOPTIOS]

sqary] sop10hAigoq uoydisojod ]

‘ds putiepojodg

edn], (pP[og 12 'A00IY)) DOPIOUIIIDS DUILEPOTOL]

'ds s1sdojoui) o

OR[ DS0INL0] S15d041507d97]

ZIULIJ (JOISLIY) D]0ILLLID] DII1S0IAI]

XXX ZJULIJ (UYOP 38 YOSILIA ) S14758443] DL1S01d97]

1304 (*SJ03]) DI1doISs0I W D) jOUNDAYSL0)]

[IBL X° "Yed], ("ZInY) a9/17qNs WNIPIULIOYSqa])H]
‘myoeIg 10 "B ‘BATIS

("zIn3]) wnp12oD)/ WNIPIWLoysqay

66 16 06 6C 86 Lé 9¢ S¢ Ve €2 €6 1€ 06 61 8T LT QT ST +1 €L QT 1T 01 6 8 L 9 & ¢ € @

[ SHLIS/AVDTV

138



18, 23). Nostoc is the most abundantly represented genus in the studied arable
lands and tillable fields (loc. 4, 6, 7, 9, 14, 15, 19, 24, 25, 26, 28, 29). In most of the
tillable fields Nosftoc punctiforme was the dominant species (loc. 24, 25, 26) where-
as in the most of other arable lands (loc. 6, 14, 15, 19) Nostoc linckia dominated.
In forest (incl. soils under single trees and shrubs) and in meadow soils more
often Nostoc commune dominated (loc. 3, 21, 22, 27, 30). Nostoc calcicola domi-
nated or co-dominated in an untillable field (loc. 1), in a tillable field (loc. 7) and
in a date-forest soil (loc. 10). Representatives of genera Stigonema, Scytonema,
Scytonematopsis, Calothrix and Tolypothrix (Table 1) more often occurred as
dominants, subdominants and abundant species in meadow soils (loc. 20, 30) and
untillable fields (loc. 1, 32) than in arable lands (loc. 15). Phormidium ambiquum
dominated in the soil from an untillable field (loc. 32). Various representatives of
Anabaena and mainly A. oscillarioides and its forms minor and furkestanica
(Table 1) also occurred as dominants or co-dominants in a forest soil (loc. 10), in
tillable fields and arable lands (loc. 9, 15) and in a semi-desert soil (loc. 13).
Anabaena sphaerica f. conoidea dominated only once in the soil collected near
the Samara Reservoir (loc.12). Microcystis often occurred as co-dominant or sub-
dominant or was abundantly developed in soils from forests or under trees (loc.
8, 10, 13, 23), arable lands (loc. 6, 15), tillable fields (loc. 9, 25) and from a steppe
(loc. 5). Plectonema puteale became abundantly developed once, after 5 months
of cultivation in a sample from 8 locality.

Green algae also occurred as dominants, co-dominanats or subdominants in
some of the processed samples. Leptosira terrestris dominated or co-dominated
the soils from untillable fields (loc. 1, 32), a tillable field (loc. 26) and a forest soil
(loc. 31). Cylindrocapsa sp. dominated in the soil sample collected among the
Babylon ruines (loc. 11) and was a sub-dominant in the soil from an arable land
(loc. 15). Sphaeroplea soleiroilii dominated in the soil collected under a group of
oak trees (loe. 17). Profoderma sarcinoidea was a sub-dominant in the same soil
(loc. 17) and dominated in a soil from a tillable field (loc. 29). Some green algae
occurred as co-dominants or subdominants in soils collected from semi-deserts
(loc. 16 - Apatococcus lobatus), under single trees or shrubs (loc. 3 - Desmococcus
olivaceus, 17 - Chloroclonium gloeophllum) and arable lands (loc. 28 - Apatococcus
constipatus). During this study chlorophytes had not been found as monodomi-
nants in the soils collected from steppes, meadows and untillable fields.

The taxonomic structure of the investigated algal flora based on the number of
infrageneric and generic taxa is shown on Fig. 2. During the study, some deviations
from the descriptions of species and other infrageneric taxa have been detected.
Since the modification of algae under culture conditions is a well known phenome-
non and since many species occur in nature in different morphological stages (sta-
tus), which are influenced by environmental conditions and/or are seasonally
dependent (KOMAREK & ANAGNOSTIDIS, 1999), new taxa have not been described. In
the same time, some of the species found yet have not been reported from soil local-
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Tabie 2 [_ SS1=0
Similarity of the studled slites according to the —— 0.1% < SS1< 10%

index of Sirensen -SSI M 10% < SSI < 20%
NS/1-32 - number of site in compliance with the number —_——

in the text and in Table 1; diagonally - number of species @ =

for each site; above the diagonal - number of common ﬁ 30% < SS1 < 40%
species; below the diagonal - graphic expression of the r '% 40% < SSI < 50%
values of SSI B 50% < SSI < 60%

ities. All deviations and all peculiarities found will be noted in details and illustrat-
ed elsewhere. In spite of using of soil-cultures, some algae could not be correctly
and certainly determined due to their appearance in single specimens or in resting
stages only, or due to the lack of zoospores in cultured material. Doubtless, further,
more detailed studies of these cultures could reveal much more rich species com-
position. It has to be underlhned that the pattern of algal flora obtained during this
study reflected not only the environmental conditions of the studed sites, the sam-
pling period and the physical conditions of culturing but also the 19-years keep-
ment of the collected samples in air-dry conditions.

According to the number of infrageneric taxa (Fig. 2B) Cyanoprokaryota is the
most rich group (58 species and 4 forms) while according to the number of gen-
era (Fig. 2A) Chlorophyta is the most significant group (40 genera). Chrysophyta
is very poorly represented in the studied samples (6 species of 6 genera). This
result i1s on conformity with the general considerations about the members of soil
algal flora of METTING (1981). Our results coincided also with the statement of
MUETTING (1981) based on more than 30 publications that blue-green and green
algae are well adapted for existence in climatic zones and local microenviron-
ments in which available water is the primary limiting factor. The ability of soil
cyanoprokaryotes and green algae to survive prolonged periods without water
has been demonstrated by the successful revival of algae from stored soils and
herbarium sheets up to 87 years of age (see the Introduction). Circumstantial evi-
dence that Chrysophyta (particularly diatoms and yellow-green algae) are less
tolerant of low water potential includes their low abundance and diversity in soils
of dry regions (LUND, 1945, 1947; BREDEMUNL, 1949; FRIEDMANN & (GALUN, 1974)
and their greater susceptibility to desiccation in laboratory tests (BRISTOL-ROACH,
1928; SKINNER, 1932; Hil.TON & TRAINOR, 1963; TRAINOR, 1970; STARKS et al., 1981;
TRAINOR & GLADYCIH, 1995). Many suggestions have been proposed about the phys-
iological and biochemical mechanisms of drought resistance of soil algae. Among
these are the forming of specialized resting cells, the excretion of extracellular
mucilage (envelopes and sheaths), the aggregation of cells and trichomes, etc., as
well as the fact that a certain number of individuals are retained in the resistant
state at all times (Frirscir, 1916, 1922: PETERSEN, 1935; MACENTEE et al., 1972;
METTING, 1981; STARKS et al,, 1981). It is noteworthy to mention that all these
devices have been observed during the study for almost all algae and that some
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(MMM cYANOPROKARYOTA

B CHRYSOPHYTA
E——= CHLOROPHYTA

Fig. 2. Taxonomic structure of the soil algal flora of the studied sites: A - based on the num-
ber of genera, B - based on the number of infrageneric taxa

of the established species occurred mostly in a resistant state (e.g., Leptosiropsis
torulosa, Pseudodendoclonium akinetum)., Some cyanoprokaryotes which nor-
mally do not form mucilage sheaths, have been found in thick, yellow to brown-
ish coloured sheaths (Anabaena oscillarioides f. minor, Cylindrospermum
licheniforme, C. muscicola). The only one detected diatom species (Gomphonema
sp.) was also in thick mucilage envelopes and stalks. For some of the detected
species certain resting stages had not been reported but they themselves had
thick cell envelopes or walls which, most probably, mantained their survival dur-
ing the long-term air-dry conditions (e.g., Chlorogibba pentagonia, Pleurogaster
lunaris, Keriochlamys styriaca, Tetraedron minimum, Scotiella tuberculata,
Thorakomonas cf. irreqularis).

The results obtained about the species composition of various sites and par-
ticularly these in small forests and under trees and shrubs generally coincided
with the suggestion that macrovegetation may influence the surrounding algal
flora (SCHTINA, 1956 FAIRCITILD & WILLSON, 1967; CARSON & BROWN, 1978: STARKS
et al., 1981). Since the number of studied sites of this type was small we should
not go into deep discussion of this problem. We should mention only that there
were obvious differences in the algal flora under different vascular plants and
that the sample collected under a group of oak-trees could not be grouped togeth-
el with almost all other samples. This is on conformity with some results of Stu-
BERT (1979 - cit. acc. to STARKS et al., 1981) that a similarity-index of algal com-
munity relationships demonstrated that all woodland types grouped together

142



except bur oak and with the results of DRAGANOV et al. (1992) that algal flora
under Querceto-Ulmetum showed the lowest similarity with the edaphic algae
collected under other associations. In the same time, it is necessary to mention
that the "specific algal associations" pointed out for some forests (e.g. METTING &
RAYBURN, 1979), have been found also in areas with vastly different vegetation
and soil types (STARKS et al., 1981).

Most of the algae found have been referred as ubiquitous and cosmopolitan,
For most of them previous data on their preference to soil type or to the type of
habitat were confirmed. The possibilities for survival after long-term keepment in
air-dry conditions both for cyanoprokaryotes and green algae were confirmed
and were shown also for some chrysophyte species. Nevertheless of generally
common conclusions and coincidence of our results with these of other authors,
there were some differences which concerned mainly details in the distribution of
separate species. In the same time, detailed comparison of the detected species
composition with other floristic data would not be certain due to the lack of other
studies on dessicated material from the same region. A broader discussion on the
distribution of the species found combined with more taxonomic data will be pro-
vided further on.

As a conclusion, it could be stated that the finding of 114 species and 4 forms
from 68 genera of 3 divisions from 32 sites expand the knowledge on the edapho-
phyton of Southwest Asia. The results from this study confirmed some previous
data about the surveillance of soil algae for a long time in museum samples kept
for a long time in air-dry conditions and proved the possiblity to use such sam-
ples for obtaining a valuable floristic information.
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I[TouBenu Bogopacau 6 myszeiinu npoou om nakou
nynkmoBe 6 I0zozanagna Asus. I

Matiss CTOMHEBA

(Pe3wmMme)

B cmamusama ca npegecmaBenu gannu 3a BugoBus ceemaB Ha Bogopacaume 6 My3eiidu
npo6u om 32 nynkma 68 Typuus, Upak, Vpad, Cupus u AuBaud. IIpobume ca cpbpanu om
noBspxHocmuua nouBen caoll npe3 nepuoga 30 okmombBpu - 21 gekembBbpu 1972,
PesyaAmamume ca noAyuyeHu caeqg obpatomBanemo Ha Mamepuasume caeg l9-z2oguwen
npecmoti 866 Bb3gywHo cyxo ceemosadue. Onpegeaenu ca 114 Buga u 4 popmu om 68 poga
Ha 3 omgeAa. Cpeg msax Cyanoprokaryota e naii-6ocam nHa Bempepogo6u makconu (58
Buga u 4 ¢dopmu), Chlorophyta 3aema nepBo macmo cnopeg 6poa Ha ycmanHoBenume
pogoBe (40), a omgea Chrysophyta e npegemaBen mHozo 6egHo B uzcaegbanume npobdu (6
Buga om 6 poga). ITomBbpgeHu ca g@gaHHu Ha npeguwHu uscaegoBameau 3a
npegnoyumanuama ksMm onpegeaen nouBern mun uau kbM muna Ha mecmoodbumaHuemo
3a noBeuemo om ycmanoBenume Bogopacau. IlomBbpgeHa e cnocobHocmma Ha
yuadonpokapuomume u xaopopumume 3a npekuBaBaue caeg npogbAKumMeAHO
chXpaHeHue BBB Bb3gywHO Cyx0 chcmosHue u e yemaHoBeno, ye makuba 8bp3mokuocmu

umam u Hakou om xpuzodpumume,.
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