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The south region of Irag has varied ecosystems - salt
marshes, cultivated lands and desert, Most of the soil
types of this region of Irag gre saline ailluvial (typical of
deseris) with some areas having sandy soilg (Guest, 1966).
The ciimate is typically arid with hot dry summer and cool
rainy winter.

Only 2 few brelimingry investigations have been made
on soil fungi of Irag by Al-Dnoory et ql. (1959). But these
pioneering studies are on the goil mycofiora of Iraqg, con-
centrated on areg around Baghdad andg central Iraq.
Other studies were made by Ismail and Abdullah (197h
who isclated 37 Species : 3 belonging to the Phycomycetes,
32 to the fungi Imperfecti, and 2 to the Mycelig Sterilia

from soil samples collected from four Iocalities around
Basarh.

The paucity of available information on the soil fungi
of the south region of Iraqg calls for an extensive study of
30il fungi of this region. The aim of the present investiga.-
tion is to study mesophilic Sugar fungsal bopulations, their
density anc distribution in the south region of Irag. This
study represents the first part of & series of Investiga-
tions to pe undertaken by the this authors,
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MATERIALS ANL MAETAGLS

Following {o the method described by Johnson el gl
(1859), ten soil samples gre collectesd, from different locali-
ties in south region of Irag in November 1977 and April
1878. These localities includes areas under cultivation
(Phroeniz dactylifera, Cucumis sativnim, Tamariz articulata
and Lycopersicum solani). Al-Haur, salt marshes and
deserts. Soil samples (2.5 kg. each) are iaken from ten
spots in each locality and thoroughly mixed to form a2
composite sample. At each spot the samples are collected
at about 5 cms from the roots of dominant plants from
the surf%&e level of g depth of ahout 15 ems.

The Soil samples are analyzed chemically for the
estimation of total soluble salis, organic matter, and pE
value. Estimation of soil fungi is carried out using the
dilution plate method of Johnson ef al. (1959), with some
modifieations as follows : (1) Menzeis’s (1957) dipper is
used instead of pipettes, (2) Modified Czapek’s medium,
in which glucese (10 gm per L) is replaced by sucrose to
isolate sugar fungi. In all cases rose-bengal is added, as
bacteriosiatic agent to the medium at concentration of
1/15000 (Smith ard Dawson, 1944).

Six plates are used for cach soil sample. Incubation
Is conducted ai 25°C for the isclation of mescophilic sngar
fungi. The colonies of slow growing fungi whicrh gre about
t0 be over grown 23 well as mycelial fragmenits of some
colonles are transferred to fresh Czapek’s + 0.058 yeast
extract, soil extract or potalc dexirose ager.
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The cultures are Zept in the culturs collection of fungi
at the Cellege of Education, Unwez*&yy mf Ba‘;a:_ ah.

EESULTS

The results given in Table 1 show thai south Iragi
solls are generally poor in organic matter contenis. It
reaches 2.8 percent in cultivated soil and drops to 0.2 per-
cent in nen-cultivated sandy soil. The tots! soluble salts
vary greatly irom a low value in desert piateau of Sannam
hill 6.2 percent to a high value in the sait depression of
Al-Hweir 52.9 percent. The pH vaiue of the soil gamples
reveals no appreciable differences, ail soil samples ar
alkaline and their ranges from 7.3 to 4.1

ie\,tc“ from ﬁl—(.,a;.:}alesn unger Phomw ﬁcf, tyliferg
trees possessed the highest count {Total count = 53200.0
colonies per gm dry soil). The number of propagiies

varies greatly from one ecosystemm to another. All the
soil samples do not show any regular correlation beiween

the fungal content, or the range of fungal geners and the
50il pH valuse.

The results represent in Table 2 show that the highast
number of Aspergiius, Penicillium species, Demaficeecus
and Hysaline Hyphomycetes genera are isclsted irom goil

samples No. 7 : (6 A. spp. oui of 12Z), (2 P. spp cut of 6),
(3 Dematiacecus I3 phiomyceles geners out rzr” ; {

Hyeline Hyphomyceetes genera out of T7) and Ho. 5 (5 4. sSpn.
out of 123, (2 2. spp. out of 6), (4 Dematicus Hyphomycetes

eners gut of 9‘; and (1 Hyaline Hyphomycetas genera oud



6f 7). These samples are silty soil which are relatively
rich in organic matter and low in salinity. The least num-
ber of genera and species is recorded in soil sample No. 3
whére only one species of Penicilium is present, WMost of
the soil samples show regular correlation between th
count of Aspergilllus and range of its species only.

Forty one species belonging to twenty genera are
identified during the course of this investigation, Table 2
The genus Aspergilluf is occupied the first place in count
(Mean total count = 4188.1 colonies per gm dry soil) and
second frequency of isolation (7 times out of 10). It is
represenfed by 12 species and thus possessed the widest
spectrum among all recovered genera. Two of these
species namely ; A. niger and 4. sydowii are of moderate
(5 umes and Mean total count = 13535 colonies per gm

ary su} and low occurence (2 times and Mean ts}f"ﬂ
count = 1721.7 cc‘.omes per g dry scil) respectiveiy ar
are by far the most dominant species. A4. cundzauu,

A. ferreus, A. uersiaclor, and 4. ochraceus are of low
aceurrence from 176.7 to 375.0 colonies Per gm dry soil).
The remaining five species are of rare occurrence. The
second place in count go to Penicillium {(Mean total
count = 2548.7 colonies per gm dry 50il), but it takes the
first place in occurrence (isolated from all sampies). Six
species are identified of which P. notaium (recorded 3
times) and P. vingceum (recorded 4 times) are most fre-
quent. P. rogueforti is isoluted in high count (Mean total
count = 1050.¢ colonies per gm dry soil), but in one san nple
enly. The other species are less frequeni. The third
place in csunt and frequency of ccourrence go o
Stachyboirys which is represented by one species namely ;
St. atra (Mean toal count = $83.3 coloniss per gm dry
50il and recorded 3 times). The fourth and fifth places in



count are recorded for Humicola 2 species mnamely ;
H. fuseoatra (Mean total count = 285.%2 colonies per g
dry soil and isolated 4 times) and Fusarium (Mean total
count = 583.3 colonies per gm dry soil and isolated 4 times)
respectively. Both Cladosporium (C. herbarum) and
Ulocladium (2 species namely ; U. boirytis, and U. sp.) are
of moderate occurrence (isoloted 4 times) and respectively
constituted 307.7 and 62.5 colonies per gm dry soil. The
other genera or species show very low count and occurrence.
The resulis in Table 3 also show that there is considerable
variety in the genera or species of fungi in any sample
tested.

The results in Table 4 show that the cultivated soils
are rich in fungal populations (Mean fotal count = 16525.0
colonies per gm dry soil) as compared with non-cultivated
oils (Mean total count 3241.3 colonies per gm dry soil}.
It is glso seen that the fungal populations are constituled
mainly by the genera o¢f Aspergilius, and Peniciiliym.
Penicillium is more abundant in non-cultivated soii {Mean
total ecunt = 3063.5 colonies per gm dry soil and per-
centage = 42.2). Most of the other fungal genera are
more found in cultivated soil than in non-cultivated soil.

o

DISCUSSION

The scil funegi of south Irag are studied in fen sgoil
samples coliected from different localifies representing
ecosystems. The dats veveal that most of cultivated and
fertile soilzs have g greater populations of soil fungl as
well as a wider spectram of fungal geners or species than
non-cuifivated soils. Such conclusion was also reached by
Al-Doory ef @l. (1959) and Ismail & Apdullah {1877).



Ahnout forty one mesophilous species belonging (o
eighteenn genera are isolated. These fungi come under
(1) Phycomycetes (18 Ascomvcﬂ.‘ces {15; Dematiaceous
Hyphomycetes and (7) Hyaline Hyphomyceies. No selec-
tive dstribution of different soil fungi are recorded in the
various ecosystems and soil fypes. This resuit is in con-
formity with those obtained by Ranzoni (1968), Moubasher
& Moustafa (1970), Moustafa & Musallam (1975) and El-
Dohich & Abu-Eilil (1978).

The scils of south Irag (arid region) are predominated
by Aspergillus especially by A. nigar and A. sydowil than
by any fungal genera and species identified. Moubasher &
El-Dohicb (1970) showed that Aspergillus was more
abundant in Egypntian soil in summer months. Also
Moustafa & Musallam (1975), and TIsmail & Abduilah (1977)
oshserved the aboundance of dspergilius iz Huwalll and

Zrag soils 1 fspectévey'.
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Nematisceons Hyphomyeeles i3 higher in count, fre-
quency, and spectrum range of genera and species in south
Iragi soil than those of Hyaline Hyphomycetes. The pre-
valence of dark-coloured Deutromycetes was reported I
French Sahara (Nicot, 1966), Sonoran deseri, U. 8. A.
(Razoni, 1968) and of the arid and exireme-arid climatic
helts of salt marshes, Egypt (Zahran ef al., 1977).

Fusarinm is the most abundant genns of Hyaline
Hyphomyeetes in the south arid region of Irag. Toiba
(1952) and Tolba & Moubasher (1957) recorded a high pre-
valence of Fusgrium among the fungl recorded {from
demping-off of cotton and leltuce during the summer
months, Alsc Moubasher & El-Dohlgh (1875 showed
striking predominance of Fuserium over all the soil fung!
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furing June-July 1967 (the hotiest months during their
experimental period). Fusgrium wgs freguent in Wadi
El-Natrun (arid region) (Ei-Dohleh ef al., 1978).

Spec::* of Peniciliium, mainly represented by F. noig-
tum and P. rogueforti, are mre abundant in non-culiivated
soils.
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SUMMARY
Twenty genera ana forty one species of fungi are
isclated from s&i sampies from different ecosystems of

soutn Iraq. Twelve species of Adsperyillus, 6 of Peniciilium,
12 of Dematiaceous, 6 of Hyaline Hynhomyceleg, oue gennus
of Phycomycetes and one genus of myecelia Sterilia nameiy ;
Ehizocionia are identified. Most of the fertile and cul-
tivated soils show g greater populotion as well as a wider
Specirum of genera and species than the non-cultivated
soils, Mosi of the fungal genera ang species do nob show
regular correlation bebween the count and frequency of
Gecurrence.  No selective distribution of different soil fungi
are mef within the various ecosystems and soil tynes.
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Aspergillus is the most abundant genus in the soils of
south Irag and predominating in cultivated soils, but
Penicitizm is most frequently met within non-cultivated
soils, Demgliaceous are more gbundant than Hyaiine
Hyphomyeetes.
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Table 1
Details of fungal collection in the so0il Samples tested

w ] i o2
S Total] « o .ot Ecosystenm i Total |25+
f count| © g| Locality and Piant g?'; pH IsolubldS 2 8
- o5 cover ¥p salts {PE S
u; U = 2 0
1i4466.7 | 6 | Abu Al- lphoenix dactyli-{Silty ! 8.1 0.5 2.8

Khasib |fera

21 2816.7 | 7 Al-Athal |zacopersicum Sandy{ 8.11 1.3 Bl

solani Toam
3] 2200.0 | 1 | Al-Athal |Tamariy Sandy {8.8| 4.0 t1.2
articulata Toam
4] 93.31 5 | any Al- [Salt marshe Silty|8.4]20.0 {1.0
Khasib
5{17656.7 | 7 | psh- Cucumis sativum [Silty |8.0] 2.3 T2
Shafq
6 3200.0 3 Ad-Deir |Phoenix dactyli~{Silty| 8.5 3 0.7

iféra

7 58800.0 8 | Al-Che- fPhoenix dactyli-fSilty | 7.7 0.6 2.4

baiesh |rera

8| 1i2.0!

(O3]

Al-Hweir |Salt marshe Silty9.1152.9 0.8

9 [12666.7 | 3 Sannam Non-cultivated TSandy | 7.3 3.9 0.7
hih Toam

of San-

l nam hil]
i -—ﬁ..__J\—(\_J—H-—.__I

Soil numbers 2, 3, 2 & 10 collected in November 1977 and the
rest in April, 1978.

10 93.31 8 | Plateau Non-cultivated Sandy ! 8.3| 9.2 0.2
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Details on

Table

2

Aspergillus, Penicillium, Dematiaceous & Hyal!
Hyphomycetes in the fungal collection.

Egll Aspergillus Penicillium 3\3:};;’%;;2%3: vaég;;zit :
n(‘uu_nt No. Count No. (‘uunt- E No. (k.\m}‘«—_‘}:.‘ _
Spp Spp- %It_’ni ra gens
| 4 533.3) 2 | 200.0] 2| 1333:3] 3 | e33.3| 1
'z | wessl 5| s3ml 0| el 8 | @R 1
| 8 - = | 2100.0 1 - - -
£ H - 8,7 1 16.7| 5 o -
5 | 6333.3| 5 | 2000.0] 2 | s000.0] 4 [4333.3} 1
r 600.0| 1 | 2400.0] 1| =200.0] 1 " -
7 133200.0| 6 | 6400.0! 2 l19600.0! 3 |s000.0 | 3
8 34.0]| 2 4.0 2 g.el 2 | el g
9 » - lroies. 7] 2 | 833.8f 1 |ies.% | 1
10 13.3] 2 6.7] 2 10.0] 4 6.7 | 2




List of fungi identified with mean total

Table

8

count and occurrence

Sample No, -

Fungal organisms

Aspergillus
A.niger Tiegh

A.candidus Link ex
Fr.

A.svdowii (Bian &
Sart) Thom
Church

A.terreus Thom

A.ochraceus Wilhelm

d.versicolor {Vuill)
Tirab,

A.clavatus group
A.wentii Wehmer
A.cremeous group
A.fumigatus Fres

A.carneus (Tiegh.)
Blochw.

Penicillium
P.notatum West].

P.vinacium Gilm &
Abbott

P.rogueforti Thom

P.oxalicum Currie &
Thom

31415
e
P [P, P
o ikie
-|=1+
o =
-]+
+§+ ]+
+§ -1+
-t 1+
<o e e

T
8 | 9 [10Mean 3 o

total 7 S|y |

count |~ 218 @

R i
+ti-1+14188.01 7 | H
+{-1-11353.01 5 | m
-l-1-] 176.0] 3 L
- =-1={1721.0| 2 L
-{=-1-1 375.01 3 L

“f{=1-] 233.0] 2 | 1,

=h=l =] 2930 2 ) 1
-|-{-] 40.0]l1 R
G o [ 3.011 R
E [ 1.0{1 ]| R
-lz1-] 1.7]1|=r
=i—=gsa} 88014 | B

| +1 +]2548.0 [10

o}

P+ +1850.018 | H

-]l -1 -163%.0({4 | M

=| *§ -1050.0{1 | R

35



Table 3 (contd..)
List of fungi identified with mean total count and occurrence

o =
Sampie No., = 112§314153(6}7{8! 9}10jMean b S E D
otal |2 @ 2 8
Fungal organisms total | - 518 ©
! count |Z 21 & E
- i
Stachybotrys atra 993.0! 3| L
Corda
Humicola 883.0f 4| M
H.grisea Traaen 123.0 3 L
H.fuscoatra Traaen 76001 1| R
Cladosporium herhba- 407.71 5| M
rum {Pres.) Link-
ex S.F.Gray
Ulocladium 62.5] 4| M
U.botrytis Preuss 35.8] 3| L
U.5p. 26.7] 1| R
Alternaria 3672} 3| L
A.alternate (Fr.) 366.8] 2} L
Keiss
Scytalidium 41,2 41 M
S.Iignicola Presante 40.2) 3| L
Papulospora Sp. 3.3 L] R
Pleospora herbarum 5.0 1 R
(Pres.ex Fr.)
Rabenh
Fusarium SpPp. 583.3| 4| M
Cephalosporium 4 440.0 14{R
roseoriseum Saksena
Verticillium puni- 120,01 1 R
ceum Cook & El1is
Trichosporelia sp. 6.8y 1§ R
Mucor Sp. 6.7 1R
Rhizoctonia S$p. 23.3{ 1 IR
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Table 4

Dominant general found in cultivated and non-cuitivated soils

Ecosystam -+ Cultivated Nnn-cu]tivat;“_g
Funga:r genera i’iﬂit“’“‘z"”""“ge :iz:tmtn}?ercentage E
Penicillium 2205.6 : 13.3 3063.56 | 94.5 !
Aspergillus | sor2.2 42,2 e | 03 ‘
tlociadinm | 44.4 0.3 | soe | 2.7 ;
cladosparium i 511.1 3.0 l 2.7 0.1 =‘
Alternaria | 611.1 3.7 1 2.0 0.1 1
Humicole E 1472.2 8.9 : - - !
! Stachubotrys I 1655.6 | 10.0 | 0.4 1' 0.61 :1
\ Seytalidium 6.7 | G.4 2.9 | 0.1 l
Trimratostrema ‘ - - 0.5 : 0.1 l‘
rleospora | 8.3 C.05 ] - { - \
‘; Pzpulospora | 188.9 | 1.1 - ‘I - i
ll Fusarium 1} 044.4 5.7 | 41.7 l 1.3 ‘
i Cepbalosporium | 7eas | 4. | ol g I
Verticillium : 200.0 1.2 - I - i
| Dotruotrichum I s 2 0.8 “ 0.03 {
‘E Heniowskia 1 - E - I 0.5 | 0.03 5
i Trichosporieclla E - ! - 17.0 0.5 W‘
I Rhizoctonia : 38.2 0.2 - - i
l Mucor g Tt 0.1 - - |
| | ‘
] Mean total count ! 16525.0 3241.3 L
H i

Aspergillus versicolor group, Pencillium frequants
series, P. aurantiacandidum, Alternaria spp 1 & 2, Scytali-
dium thermophyllium, S. Sp, Beniowskia sp., Botryotrichum
piluferum, and Trimmatosiroma betulinum are found in
less than one in mean total count.

Oceurrence : H = High ; More than 5 cases out
of 10, M = Moderate ; 5 — 4 cases out of 10, L = low ;
2 .- 2 cases out of 10 and R = rare ; less than 2.

Table 4. Dominant genera found in cultivated and in
non-culfivated soils.
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