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INTRODUCTION

The term _halophilic and halotolerant fungi is used in a general sense defin-
ing fungi growing only or better on media containing high salt (sodium chloride)
concentrations. Numerous investigations have been made on fungi in saline soils,
which contain high values of total soluble salts, from different places all over the
world(Baylis Elliot, 1930; Daito, 1952; Pugh, 1961, 1962; Sala-
ma etal. 1971; Abdel-Fattah etal, 1977, Abdel-Hafez etal., 1977;
Al-Abad etal, 1979;Malik etal, 1979; and others). In Egypt, several
i igations were made on ili 1lul i ilic (or
osmotolerant) and keratinophilic fungi from various substrates, but only two studies
dealt with halophilic and halotolerant soil fungi, from the Red Sea shore (Ab o1~
-Nashr, 1981) and Wadi Bir-El-Ain(Moubasher etal., 1985). The present
investigation was designed to study intensively the composition, numbers and
frequency of of halophilic fungi from cultivated, desert
and salt marsh soils collected from different habitats in Egypt.
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MATERIALS AND METHODS

Twenty five samples of each of cultivated, desert and saline soils were col-
lected under some of the common or cultivated plants from different parts of
Egypt including the Nile valley, Delta area, Eastern desert, Suez Canal shore and
Mediterranean Sea coast (Figs. 1,2), according to the method described by J o hn-
son etal. (1959).

Fig. 1.

i

Ryc.2 Deltaarea from which » collected
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The soil samples were analysed chemically for the estimation of organic mat-
ter, total soluble salts, carbonate, bicarbonate and chlorides (J ac ks o n, 1958).
Elements (Ca, Mg, Na, K) were also estimated (Schwarzenback, Rieder-
man, 1948; Williams, Twine, 1960). A pH-meter (WGPYE model 220)
was used for the determination of soil pH. The soil type was determined by the
hydrometer method as described by P i p e r (1955).

‘The dilution-plate method was used for the estimation of soil fungi as de-
scribed by J o hn's on et al. (1959). Glucose-Czapek’s agar (NaNOs, 3 g;
K:HPO, 1 g: MgSO4+ 7 H,0, 0,5 g; FeSO, -7 H,0, 0,01 g; yeast extract, 0,5g;
glucose, 10g; Agar agar 15 g; per liter H, O) supplemented with 5 %, 10 %, 15 %,
20 % and 25% sodium chloride, were used. To these media rose-bengal (1/15000)
was added as a bacteriostatic agent (Smith, Dawson, 1944). Twenty five
plates were used for each sample, plates for each concentration of sodium chloride
in agar medium. The plates were inclubated at 28°C (+ 2°C) for 4-6 weeks and
the developing fungi were counted, identified and calculated per 1g dry soil. The
colonies of slow growing fungi which were about to be overgrown, as well as
mycelial fragments of some colonies, were transferred to agar slants to ensure
precise counting and identification.

Halophilic ability was assessed by growing the fungi recovered in the present
investigation (100 species and 3 varieties belonging to 27 genera) on glucose-
Czapek's liquid medium supplemented with 0 % (control), 5 %, 10 %, 15 %, 20 %
and 25 % NaCl. 20 ml from each medium were placed in a 100 ml flask and
inoculated with 1 ml spore suspension obtained from a 15-day-old culture of the
test organism. The flasks were incubated at 28°C for 20 days after which the
fungal mat was removed, rinsed with distilled water and dried at 105°C and weighed.
Three replicates were used for each concentration

RESULTS AND DISCUSSION

‘The water contents of cultivated, desert and saline soils widely varied from
10,5-20,8 %, 2,4-9,8 % and 11,1-21 %, respectively. The soil samples tested were
generally poor in organic matter content, but cultivated soils were the richest (0,13-
-1,98 % of dry soil) followed by saline (0,12-0,89 %) and desert soils (0,02-0,4 %).
“This is in agreement with the results previously obtained from various types of
Egyptian soils (Abdel-Fattah etal, 1977);Batanouny, Abo-Sit-
ta, 1977:Moubasher, Abdel-Hafez 1978). The cultivated (0,13-1,69 %)
and desert (0,03-1,6 %) soils were poor in total soluble salts content, but in saline
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soils it varied widely from moderate values (6,62-9,67 %, 7 samples) to high
values (11,42-14,65 %, 10 samples) and very high values (15,26-18,62 %,
8 samples). Similar observations were recorded by Abdel-Fattah etal
(1977, Batanouny, Abo-Sitta (1977, Moubasher, Abdel-
“Hafez (1978), Abol-Nasr (1981)and Moubasher etal. (1985). The
contents of carbonate, bicarbonate and chloride were almost regularly higher in
saline soils than in cultivated and desert soils, and their respective ranges were as
follows: carbonate 4,2-5,94 %, 2,26-5,4% and 1,65-5,94 %; bicarbonate
0,18-1,93 %, 2,36-1,5 % and 0,23-1,02 %; chloride 0,36-4,4 %, 0,13-0,68 % and
0,14-398 %. Batanouny, Abo-Sitta(1977) recorded that the amount of
the previous fractions fluctuated widely in the mound body of Limoniastrum
monopetalum (carbonate: 1,7-7,3 %, and 6,3-8,3 %; bicarbonate 61-153 mg and
305-458 mg/100 g dry soil; and chlorides: 241-468 mg and 417-789 mg/100 g
dry soil in the less-saline and highly-saline habitats, respectively). The amounts
of elements in cultivated, desert and salt marsh soils were Ca: 0,3-0,75, 0,03-2,67
and 0,07-3,75 mg; Mg: 0,13-0,54, 0,02-0,54 and 0,013-1,23 mg; K: 0,02-0,27,
0,02-0,51 and 0,05-0,88 mg; and Na: 0,164.,8, 0,12:9,05 and 2,35-39 mg/g dry
soil, respectively. Botanouny, Abo-Sitta(1977)and Abdel-Hafez
et al. (1977) recorded that the amount of elements fluctuated widely in salt marsh
soils (Ca: 0,01-0,75 mg, Mg: 0,002-0,54mg, K: 0,01-5 mg, and Na: 1-175 mg/g
dry soil). Moubasher etal. (1985) found that the elements contents of Wadi
Bir-El-Ain soils varied between Ca, 0.01-4,5mg; Mg, 0,01-0,48 mg; K, 0,04-2 mg;
and Na, 0,04-3,5 mg/g dry soil. The pH values of cultivated and saline soils were
all on the alkaline side (7,2-8,9), but in the desert soils they were around neutral-
ity (6,9-7,4). This s in agreement with the results obtained preciously from Egyp-
tian cultivated (Moubasher, Abdel-Ha-f ez, 1987), desert (Mouba-
sher etal, 1985) and saline soils (Botanouny, Abo-Sitta 1977
Abdel-Hafez etal, 1978). The textures of soil samples tested were as
follows; cultivated soils: 18 clay, 5 clay-loam and 2 sandy clay; desert soils:
9 sandy, 7 sandy-clay, 4 sandy-loam and 5 sandy-clay-loam; 6 sandy, 12 sandy -
~clay and 7 samples sandy-clay-loam (Table 1).

Total countsand range of genera and species. The results reveal
that the total counts of halophilic and halotolerant fungi in cultivated, desert and
saline soils on 5-25 % NaCl-Czapek’s agar at 28°C (+ 2°C) widely fluctuated
between 15-2700 and 25-4200; 6,7-2420 and 15-3300; and 3,3-2340 and
10 -3200 colonies/g dry soil, respectively. The widest spectrum of genera and
species in the soil samples of the three types of soils were estimated on 5 % NaCl agar
plates 8 -9 generaand 16-21 species) followed by 10 % (3-4 generaand 1011 species),
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15 % (2-3 genera and 6-7 species), 20 % (2 genera and 4-8 species) and 25 %
NaCl (2 genera and 2 species). The results show clearly that there was no regular
correlation between the total counts and number of genera and species in the
samples tested. But, some soil samples with a high value of the total count also
contributed a larger number of genera and species and vice versa. This is almost
in agreement with the results previously obtained in soils from Egypt (M ouba -
sher etal., 1985) and Saudi Arabia (Abdel-Hafez, 1981) on S % NaCl agar
plates.

Halophilic and halotolerant soil fungi. A hundred species which
belong to 27 genera were collected from 25 samples of each of cultivated
(19 genera and 69 species + 2 varieties), desert (22 genera and 79 species + 3
varieties) and saline soils (19 genera and 78 species + 2 varieties) on 5-25 %
NaCl-Czapek’s agar at 28°C (Tables 2, 3).

Most of the preceding species have been encountered, but with variable num-
bers and frequencies, in salt marsh soils in different places of the world (B a y -
lis Elliot, 1930;Saito, 1952 Pugh, 1961,1962;Salama etal,1971;
Malik etal, 1979; and others).

Aspergillus was the most common genus in the three soil types on 5 % and
10 % NaCl agar medium, and was found in all samples comprising 55,1-74,1 %
and 67,7-90,9 % of total fungi at the two sodium chloride concentrations, respec-
tively. It was represented by 33 species and 2 varieties (24+2, 25+2 and 29 spe-
cies +2 varieties in the three soil types, respectively) of which A. flavus, A. niger,
A. terreus, A. flavipes, A. ochraceus, A. versicolor, A tamarii, and A. sydowi were
the most common on § % and 10 % NaCl agar medium; these occurred in 24-80%,
892 % and 12-92 % of the samples constituting approximately 2,1-25.9 %,
04-39.5 % and 1,2-33,2 % of total Aspergillus and 1,5-18,1 %, 0,2-28,2 % and
0,6-22.8 % of total fungi in the three habitats, respectively. These species were
also common in Wadi Bir-E'Ain (Moubasher etal, 1985) and Red Sea
shore soils (Abo1-Nasr, 1981) on 5 % and 10 % NaCl Czapek’s agar. The
remaining Aspergillus species were less frequent. Abdel-Haf ez (1981)
isolated 20 species and 3 varieties of Aspergillus from Saudi Arabian desert soils
on 5 % NaCl-agar plates and the most prevalent species were A. amstelodami,
A. chevalieri, A. ruber and A. ochraceus.

Penicillium occurred very frequently in cultivated and saline soils at the two
concentrations of sodium chloride; from emerged in 64-72 % of the samples con-
tributing 15,6-25,5 % and 24,8-26,1 % of total fungi, respectively. This genus
was also isolated in high frequency from desert soils on 5 % NaCl agar medium,
but was less frequent on 10 % NaCl.



P wo o3 oums 3 sz
o 50 8L o oom vz
oo I o0 oo ez
o s wo oL smos ez
w0 ss0 0% snuos smuvydey
o | oo w0 wL wnamp oy
R w1 8L umaspuvraro wniofur
s oo 6L i
o | o 50 9L aunsins
sz o w0 e aawsinap
o or 0 rL suvsins wromay
weorkey | or w0 §C wnaspuvaro uniofur
o | s wo oy e sunsins viog
N T fo wL wniaspuraro umiofus
o s w0 6L sater madry
o ® I s umyofsl
o | w0 wL wninp oy
s | @ w0 we [ e
I w0 vL odos |
o | o1 se stz 7
weorknd | or6b wo oL suso ey
o w0 TL asiapoang und
0w wo oL varp’s [t0
w00 s wunp umsios 20
| e 90 rL svatzs smudn|to
$108 aavaLT|Y
5 v 3 z T
o e I
os © foom fod ssu owo Hd ued weuruoq oN|
% oot

03 10 Jo 0% A3p 8 130 B s parena(es (X" BN

10q:

L) sfes fani

918 S1UERI0 (1K) WwaHo> smustont ‘ad)

(IS

wawofa ‘sios K1p jo oBeizsuad s

pue sanjex pid weidweumoq



weop-Sepp-Apues

e Apues|

weop-e-pues

Spung|
wvoy-ep-Spues

purs|
weoy e Kpues

Sep-Spurs|
Spuns|
-
Sep-Apurs|

oy Spues|

Spuns;
Sep-Spurs|
wwoy A Spurs|
e pus|

wvoy - Apues|

1558

600
o
sro
00
0
Eal

60

910

610

wox g5
oN 15
on 95
woN s§
ox ps
on g5
wonzg
oy 15
T0S HSAVIX LTVS D
won 05
ox 6t
[N
woN Ly
oxor
oy sy
wox by

srmauos samusnryg o5
oy s

woN b

wox i

oNze

wox g

unefiasnbs vationso) 0
wnig000 w4 oz 67
wndoumvu 15y 57
g 17

xuouny 9t

0 1¥3SIA E




w sz oo wosowr | osun ot | % oor
£ oun os SUoose WOT[ £ ool og | oC 96t
o ose T S0 ol LT | sz 0o |60 seil 8w ) 13 wouy (w13 e sadiavy

vUSLet LTt s1ooskz oout | LU 001y K96 | 2 ss ovs | %1 0SOS LELh
0T 0005 g6k £z 00ZS OSTH| ST O8I DL | Tz OSIT ool | LI SMR ORI

81062 zewl | oz S 0O | 61 ss® @T | 81 0s6l vl | 61 W66l ory s
st_owsut weer| sz oonz osesi| st otsui oom| sz siizz osel; o050z o161 smipSasdsy |
T ] s v T
DN _AW_alv AW WV [N AN v [IN AW oLy,
1% %01 B OFN %01 O %5 rduny

THoT S T T

(5,2)0,82 10 sede 5, w2y SPUDIED WNPOS % 01 PUE % § U0 S[10S SES P L3s3p PIACATIAS JO 43w3 Jo
Sopdums 57 wosy pavlost s3> pue ©32038 [P Jo UOL{OSE o S35€3 0 I e (dues AJano Ut 105 S 3 3] e

zaraey
o w o | om0 st 60 @1 150 o5 L
% 1 5| g g0 w0 Wwe o WO l6s 9%
s ov T | sk 6RO £00 o1 w0 s st
fopdpues| 80z 05| o w0 810 1 wo uy o omjoves iy 71
st s | owso oo so0 0T 60 s s unpidowow unssorioury 1
o or 05| 0 650 100 s 00 Lsh 9% s oy 0
oz | wso 150 s00 wr o iso ws o oo
@ oo | sswo w0 900 wr 50 oxs 53 _..e:_:gsz.e:s
feppus| 10 or 6r | Grso 190 00 wio ss0 ors o
weo fmfpues| ST sz 05| s¥zo w0 sT0 o060 0 ore 5%
o o o8 | otw szo w0 w1 H0 065 91
@ w » | st 80 60 s L0 ors v
aoe @ | o st 6o o S0 s 3 s> oot 53
o o o | e 1wo 100 s sso ors s e
fuws| 0o oo | ere0 1o 20 o0 50 s s Dsoonnyf o
weop ke fpws| 0L @ 19 | oot szo w00 swo L0 6Ls 6t piinge i
Gws| 0t 7w | w0 6o o sio ws % unaonigoss wouasap 65
5 v i T




33 28338 838

o

sts

23

szo1

otss
s60s,

so1

oor

w0
w0
0

10

10
w

st

so1

w8

w

st
ot

ors

I wnonduoriioig g
otz

vz

Ppuoskag unsoponusns

s unusSomdind -

st wnpnasqnd
e

gy 19 wou (w10 931l Buston) sogni v
D 1 wouy (uRurl) rmporaisup v

Zporg (UL ) snawa> y

s s v




w0 oo ox v st w ost ost SO (quang) wnaoiap> s
oo ox so ost s W ot ot
o sz o o5 or W ot ost
0 ot o6 0o sz 0 o1 05
09 oor o oo sz 0 ost oo [ SR — e —
S0 oL osh w st o5 W ose o6l wnjiyoirxy
0 oo ol Iegarepy 13350 wnsspipd g
nooston oo w oo st |10 oz o [l ose o ewdog ues wnasuoun g
nooston oo w o se |10 oz o [ 0 oor wny>1i106s108
© o005 oz s (1ur) smpsnd 40 3mw 0314y
% o oz © ot 091 wveesl o3 pjo21wny
10 oot o5 s (s13g 2y oSN Y
¥ o5t ost 50 006 oer 0 ool 0 sspsa;
S0 009 oz 0 ool o5 W ose o eenON viodsopéuor> y
o oszi oL 6 sor ot 0 oy oz
w0 o5 0 st o
ot os w0 s or
0 st e |80 s su w0l st w oo ol
10 0T st |50 008 oz o ost s w ooz o [T———————
Woost 9ts | B sui9 sont sz os W0 ol wnipoi20in
O 0501 029 | mowq g (Yows) smia b1 2ura41)
0 s oo ‘pouog snaqunid 1
S0 oor o6 o oos st o wagaL ve sapogmoad B
o8z
0 01 s s o0
0 o5 sor s 0 s oo 066
st
o
w0t su ost
o
ozt
suosar 0 oo o or
o 05 w oss sos |05 9 oot
10 st se [ 10 05 or | Pl o0l 089 | S0 o (M o6r1
0 osit szor| 10 o5 or o1 ststosszi| S0 st gw 0662
0
st ot
o0 ozr
0oz
0 % o ooy wniwdus g
T 0 3 ¥ T T T




e | i sy o § € 5535 A AT 5 R ——
A oy
o0l0z sszer stoue suise | 01T ozet | suior osse SERLT £6290 oszy_orl! 1no3 (w01 ssoiy
0 sz s |0 ose ost (parmolos i) epeaku oz
0ot e w0 o8 6l W (euikog uen) S 21 qu 142
0 s ol WS ¥ quang suosvndind wn>01d3
005 s 30 sodiian> wn1s0dsorvyda)
uwostax. pisfinds smoqoipyaes Jo e
W st s X1y WA (ureq) piafionds 01215y 524q
w o5t ou SN (vp1osy) wmpnizg -
w0 os1 oot
w0 os1 on W os1 o1
0o 1
oS o
005 s
oo v |wos s
10 001 oz
w w06
w o0z ol
o
10 osz ost
u
u
s son 0 o 0T
ool 001 |zo st st [s0 osi sui A (391820) opiprn> 5
or |10 o5 o vyeany, ooy dopoy s
W st R0 |40 ST OM (90 osos Ssal or |10 o5 oz sisdorivindoss
0 oSS yury (s13) wniogizy -5
0 oos SaUA 3p ($21) saprowodsopupp 5
W st o8 s sa 0 05 or
W st w0 s oose suosa w0 o5 or
stos
10 osz g ozuny wnsoqol8 5 |
v sz o 0 ost wniuors |
w ost oit W 001 05y | s (o) wmsousss w415 ooy daoy




(ophn 510180 At 1o e RS 3N e I 1S 3 AN ke s e o s %

055 osee orct_aseit sw oo ooz oomrz|  su owo oost_rozet [
T oot Toor e 0% o s (ko ven) wnEd5s
oo e
v e
€ o oo T ow e
£ o oo T oo e wrd
Uoos oo A (@nsong) sppes s
Lo eme 9 or L€ 0 s |z ost | b oor gE vy oapdory s
Lo ewe A T A I I sisdoringndors
Uoseoost oo os s mpsiadsy
£ o oo a2 wouy (s 1
o o L
©oo oo |5 s oo
st s o w6 on osor| 1o oo |5 s oss
T w oo '
it
T oo oo I
0w oo L
oo e 6 ost 69 o sos oo | ¢
o oo B
Tose oo [ vooso cos | vose 108 | n o Cow v
oo oot [0 e |soseoesifzoor ew [z e | s
s
¢ o oo ¢ s -
©oo e s c ) g 1 oy (e
oo o5 [ ooo v [uosa oon|u . > o 13 seraedg
T e ] s
Cose o | o s o | e oo wess| e b o cas
DN AW 0 (1N AW oWV | 1N AR v [y A o [Iox v v
DEN 502 B 5T [EN [E2T] [EXYA saads 13 sy
o sues o e o

20,82 188 5 yadezsy SpuoID wRpos % O pue
soxdus 52 woy pawefost saroxds pue es3u93 feduny o tor

s pur wassp pores

w0

Sase3 Jo squing pue (s G312 05 Gp 3 3d pawnope)

£21arL

A e pue 1003 (e 23eINY




Soils fungi from Egypt 77

It was encountered in 96 % and 32 % ofthesamples constituting 11,5 % and
4,97 % of total fungi in the two concentrations, respectively. From the genus,
21 species were collected (11, 17 and 14 species in the three soil types, respec-
tively) of which P. chrysogenum was the most prevalent in the three substrates at
the two concentrations of sodium chloride. P. citrinum, P. janczewskii and
P. aurantiogriseum were more common on 5 % NaCl than on 10 % NaCl in the
three types of soils. Abdel-Hafez(1981) isolated 14 Penicillium species
from desert soils of Saudi Arabia on 5 % NaCl agar plates and the most common
species were P. chrysogenum (= P. notatum), P. brevicompactum, P. cyano-flavum,
P. citrinum and P. solitum. Abol-Nasr (1981)andMoubasher etal
(1985) found P. chrysogenum (= P. notatum) and P citrinum were among the
common species in soils from the Red Sea shore and Wadi Bir-El-Ain on 5-10 %
NaCl agar medium. These two species were also prevalent in salt marsh soils of
Egypt(Abdel-Fattah etal, 1977) and Kuwait Moustafa Al-
“Musallam, 1975). The remaining species of Penicillium were less frequent.

Fusarium was also recovered very frequently from cultivated, desert and
saline soils on 5 % NaCl, but it was isolated with low or rare frequency on 10 %
NaCl. It was encontered in 68 %, 64 % and 56 % of the samples constituting
7,9 %, 4,3 and 29,1 % of total fungi in the three soil types on 5 % NaCl, respec-
tively. From the genus 8 species were collected and the most common were
F. solani and F. oxysporum in cultivated and desert soils. F. equiseti was isolated
in moderate frequency from saline soils, but it was of rare frequency in the other
two-types of soils. The former two species were also the most prevalent species
on 5 % NaCl agar from Wadi Bir-El-Ain soils (Moubasher etal, 1985), but
F. solani was only common in soil from the Red Sea shore on 5-10 % NaCl agar
plates (Ab ol -Nasr, 1981). F. graminearum, F. lateritium, F. moniliforme,
F. poae and F. roseum were less frequent.

Ulocladium was recovered with high, moderate and low frequency from
saline, desert and cultivated soils on 5 % NaCl-Czapek’s agar, respectively.
It emerged from 56 %, 44 % and 16 % of the samples contributing nearly 3,9 %,
0,7 % and 0,8 % of total fungi, respectively. It was represented by 4 species of
which U. atrum was the most common; U. alternariae, U. chartarum and
U. chlamydosporum were less frequent. This genus was completely eliminated
on 10 % NaCl agar in cultivated and desert soils, but it was isolated with low
frequency from saline soils. U. atrum, U. consortiale and U. botrytis were
recorvered from the Red Sea shore (A bo 1 -N a s r, 1981), Wadi Bir-El-Ain
(Moubasher etal, 1985) and Saudi Arabian desert soils (Abdel-Hafez,
1981) on 5-10 % NaCl agar plates.
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Mucor (4 species) and Circinella (1 species), Scopulariopsis (2 species)
and Alternaria (2 species), and Botryotrichum (1 species), Acremonium (2 spe-
cies), Alternaria (3 species), Mucor (2 species) and Humicola (1 species) were
isolated with moderate frequency on 5 % NaCl agar plates; these emerged from
28 % and 32 %; 36 % and 44 %; and 28-40 % of the samples comprising 1,7 %
and 2,7 %; 1,9 % and 3,1 % and 0,9 %-2,7 % of total fungi in cultivated, desert
and saline soils, respectively. The preceding genera were also encountered, but
with variable densities and frequencies, from soils of Wadi Bir-El-Ain(Mouba-
sher etal., 1985) and the Red Seashore (Abol-Nasr, 1981), as well as from
Saudi Arabia desert soil (Abdel-Hafe z 1981) on 5 % or 10 % NaCl-
~Czapek’s agar.

On 15 % and 20 % NaCl-Czapek's agar, 20 species belonging to 4 genera
were collected from cultivated (3 genera and 17 species) desert (4 genera and 18
species) and saline soils (4 genera and 15 species). Total populations of 1326,7
and 688,3; 2460 and 560; and 1126,6 and 385 colonies/g dry soil from 25 samples
of each of three soil types were obtained at the two sodium chloride concentra-
tions, respectively. The results obtained on the two media were basically similar
and the most common genera were A I icillium and Scopulariopsis,
which emerged from 8-64 %, 12-92 %, and 8-64 % of the samples comprising
approximately 2,2-97,8 %, 2,4-93,6 % and 1,2-82,7 % of total fungi in cultivated,
desert and saline soils, resp . Aspergillus glaucus (Ei ) group (rep-
resented by A. chevalieri, A. amstelodami and A. halophilicus), A. terreus,
A. sydowi, A. flavus, A. versicolor, A. niger, P. chrysogenum, and S. halophilica
were the most prevalent members of these genera in any or all types of soils at any
of the two sodium chloride concentrations. A b o 1- N asr (1981)found that
A. sydowii A. i, A. niger, A. i A. versicolor and
A. repens were the most prevalent Aspergillus species from soils the Red Sea
shore on 15 % NaCl-Czapek’s agar. Most of the previous species have been en-
countered, but with variable densities and frequencies, on salt marsh soils from
different places of the world B ayliss Elliot, 1930;Saito, 1952;Pugh,
1962;Moustafaet Al-Musallam, 1975;Abdel-Fattah etal, 1977;
El-Abyad etal, 1979; and several others). .

On 25 % sodium chloride-Czapek's agar, halophilic and halotolerant fungi,
were estimated in the case of cultivated and desert soils, but in saline soils two
species were recorvered namely, A. sydowii (4 % of the samples and 55,6 % of
total fungi) and S. halophilica (12 % and 44,4 %). T u b a k i (1973) isolated
S. halophilica for the firts time from Osaca (Japan) from the salt seaweed, Undaria
pinnatifida. Tresnerand Hay es (1971) found that Penicillia (273 strains of
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of 124species) and Aspergilli (196 strains of 81 species), as a whole, were out-
standingly more resistant to NaCl than any of the other organisms studied. Over
three-fourths of penicillia could tolerate 20 % NaCl and more than half survived
25 % or greater concentrations. The aspergilli appeared to be somewhat less toler-
ant. Nevertheless, about 70 % could withstand 20 % NaCl and nearly half sur-
vived 25 % NaCl. No other fungi studied were able to grow at the 25 % level. This
is in agreement with the results obtained by Bag y and Abdel-Ha fez (1984).

In conclusion, the present results reveal that Aspergillus, Penicillium and
rium were consistently the most frequent genera in cultivated, desert and
saline soils on § % and 10 % sodium chloride-Czapek’s agar. But Ulocladium
which was isolated with high frequency of occurrence from saline soils, retreated
t0 a backward situation in cultivated and desert soils. Also, the Aspergillus glaucus
group (represented by A. amstelodami, A. chevalieri, A. halophilicus, A.repens,
A.ruber, and A. ilus), S. ilica and S. brevicaulis were prevalent in
the three types of soils on 15 % and 20 % NaCl agar plates.

Comparison between the lists of halophilic and halotolerant fungi recovered
from the Red Sea shore (Abdel-Nasr, 1981) and Wadi Bir-El-Ain (Mo u -
basher etal., 1985) soils in Egypt and desert soils in Saudi Arabia(Abdel -
“Hafez, 1981) reveal that there are no halophilic and halotolerant fungi charac-
teristic of Egyptian cultivated, desert and saline soils, but these lists may differ in
the order of frequency of the component fungi.

Fus

HALOPHILIC ABILITY

‘The tested organisms showed different growth rates (based on dry weight of
fungal mat) at the different concentrations of sodium chloride (0,5 %, 10 %, 15 %,
20 % and 25 %). Therefore they were classified into the following four categories:

A — Halophilic: which g'rew on 5-25 % NaCl, but exhibited very restricted
growth on Czapek’s medium free from NaCl. It was represented by 7 species

namely, 1l A. chavalieri, A. ilicus, A. repens,
A ruber, A. illus and Scopulariopsis il
B - Highly which grew on 0 1)-20 % NaCl. This group

included 17 species and 1 variety: A. nidulans, A. ochraceus, A. sydowi, A. terreus,
A. flavus var. columnaris, A. versicolor, A. wentii, P. funiculosum, P. godlewskii,
P. janthinellum, Penicillium chrysogenum, P. citrinum, C. cladosporioides,
Eupenicilium egyptiacum, E. sinaicum, Merimbla ingelheimense, S. candida and
Ulocladium chiamydosporum.
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C - Fairly (moderately) halotolerant: which grew on 0-15 % and showed best
growth at 5 or 10 % NaCl. This group included 29 species and these were
Aspergillus carneus, A. flavipes, A. flavus, A. melleus, A. quadrilineatus,
A. rugulosus. A. terricola, A. niger, A. hiveus, A. cryzae, A. sclerotiorun,

A. tamarii, Peni , P P. jensenii,
P. oxalicum, P. paxilli, P. rugulosum, P. janczewski, P. variabile, P. viridicatum,
P. impli P ¥ i, Alternaria 3
A. tenussima, Cl ium, i Castaneae and

Fusarium solani.
D - Weakly halotolerant: with grew on 0-10 % NaCl and showed best growth

on control (0 5) NaCl or 5 % sodium chloride. It was represented by the remain-

ing species (Table 2, 3) such as Al I Circinell

halodes, Fusarium i pusillus,

Mucor hiemalis and Ulocladium chartarum.

These results reveal that: 1 — All halophilic species, except one belong to
Aspergillus. 2~ Most of the highly and fairly tolerant species are Aspergillus and
Penicillium species. 3 - Al fungi recorvered were halophilic or halotolerant which
means that Egyptian soil fungi in general are adapted to and could survive the
xerophytic conditions of most of the land in Egypt. Symilarly Moubascher
and A1-S ubai (1987) concluded that the fungus flora of the soils of Quatar is
of osmophilic nature, enabling it to exist under and tolerate the dry conditions of
this country.
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