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ABSTRACT 

Soil mycotlora play an important role in agri
cultural economy of a country. The current study 
was made to have the knowledge about soilborne 
fungi associated with cucumber crop in solarized 
and unsolarized soils. Solarization exerted various 
effects, some of which are biological, others are 
chemical and still others are physical. All together 
these changes affected directly or indirectly the 
mycotlora of the soil, especially the soilborne 
pathogenic ones. Forty-nine fungal species belong 
to thirty genera have been isolated from solarized 
and unsolarized soils. The diversity as well as the 
count was greatly affected by solarizatIOn. By 
comparison of the species lists of the fungal tlora 
of solarized and unsolarized soils it was evident 
that soil fungi behave ditTerently toward soil so
larization, while some new species developed e.g. 
Absidia, Acrophialophora, Talaromyces, Gliocla
dium, some remained '.!!1affected e. g. A;;pergillus, 
Penicillium, Chaetomium, Botryolrichum, still 
others disappeared e. g. Acremonium, Cephalio
phora, Eurotium and others. Regarding solariza
tion for controlling white cucumber rot caused by 
Sclerolinia sclerotiorum, the obtained data clearly 
show that solarization had led to a marked in
crease in the number of healthy plants up to 
72.5%. 
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INTROOUCTION 

Soil solarization is a mukillng process that oc
curs in moist soil which IS covered by polyethyl
ene sheets and exposed to sunlight, especially dur
ing summer months. Heat is trapped in the soil and 
rising soil temperature up to levels which are le
tl1al to many plant pathogens and pests. This proc
ess causes also complex changes 111 the biological. 
physical and chemical properties of the soil in a 
way or another that improve gro\\-1h and develop
ment of plants (Pullman et (II (981). These 
changes include also sharp decreases in the popu
lations of soilborne pathogens with increased 
populations of beneficial fungi and bacteria (De 
Vay, 1995). 

Changes in populations of soilborne microor
ganisms, associated with the sharp decline of most 
plant pathogens during sui I 'olarizalion. are 
changes in saprophytic fungi and bacterial specie,. 
After sot! solarization. populations of soil fungi 
were reduced (Stapleton and De Vay, 1982, 
1984; EI-Zayat et (II 1990; E/-Shanawany et III 
2004). However, population's densities of thermo
philic fungi remained relatiwly high and increased 
to levels higher than those present in unsolarizcd 
soil (De Vay, 1995; Stapleton and Oc Vay, 
(982). The effect of solarization on soil microbi
ota has been the target of many investigators in 
Egypt and different countries (Stapleton and De 
Vay, 1982, 1984, 1995; EI-Zayat et III 1990; 
Camliel and Kalan, 1991; De Vay, 1995; Ibra
him, 1999; Botross et 1l/2000 and E-Shallawany 
et 1lIl004). 
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In Egypt the total vegetable-growing area in 
2003 was about 464997 Feddar. (18%) of the total 
cultivated area. It reflects the high domestic con
sumption rate which is one of the highest all over 
the world Cucumber-growing area in 2003 was 
11881 feddan (about 3%) of the total vegetable·, 
growing area with a production rate represented by 
88575 Ton (Annual Report-Ministry of Agri
culture, 2003), As an important vegetable, cu
cumber (Cucumis sallvus) has been attracted the 
attention of many scientists, The data concerning 
mycoblota of cucumber soils is either fragmented 
or mystery, The aim of thiS study is to throw some 
light on the structure, diversity of mycobiota of 
solarized and unsolarized soils of cucumber grow
ing under green house conditions and role of so
larization in the reduction or preventing of cucum
ber white rot caused by Sclerotinia scierotiorum, 

MATERIALS AND METHODS 

Soil solariz<ation 

Mulching, with I mm thick polyethylene clear 
shet:ts in single layers, was appl ied to soi Is mois
tened by irrigation for the purpose of increasing 
soil temperature, The mulch (8 m wide x 10 m 
lengths) was applied manually to plots and re
mained in place for 6 weeks, The experiments 
were carried out during summer (July through 
August) and were repeated twice during the two 
const:cutiv(;; seasons 2005 & 2006, Soil tempera
ture was measured daily at the depth of 5 and i 0 
cm in solarized and unsolarized plots. 

Sampling: 

Soil samples were collected from the upper 
soil layer (5-IOcm deep) from solarized and unso
larized plots. Thirty soil samples (500 g each) 
were collected from solarized and unsolarized 
plots (15 samples each), Samples wert: transferred 
to the laboratory in tight sterilized polycthyil.:nc 
bags and kept at low temperature until plating 

Isolation and identification 

Fungi were isolated from subsurface layer (ca, 
5-10 cm) by using dilution plate method (Johnson 
et a/1960) in which SIX plates was used for isola
tion/sample. Czapek's agar supplemented with OJ 
% yeast extract (CY A) and potato dextrose agar 
(PDA), amended with rose bengal (I !l5000) and 
chloramphenicol (50 ppm) was used for primary 

isolation. Plates were incubated at 28°C I'm ]0 
days and developing fungi were counted, For 
maintaining cultures and for proper identification, 
pure CUltures of isolated fungi were grown on 
standard media such as Vegetable Agar (V8), 
Oatmeal Agar (OA), Malt Extract Agar (MEA) 
Potato Dextrose Agar (PDA) and Potato Carrot 
Agar (PCA). 

Taxonomic identification by morphology of 
fungal isolates was mainly based on the following 
identification keys: Raper & Thorn (1949), Pitt 
(1980) \',)1' PeniCillium: Raper & Fennell (1965) 
for Asperff,illus: Ellis (197\ and \976) for dt:ma
tiaceous hyphol1lycetes: Booth (1971) 1(,11' Fu,\(/

!'Ium; An (1981), Domsch etaf (1980) lor mis
cellaneous fungi: An et af (1986) for Chue
IOmtum, The systematic arrangement follows the 
latest system of classification appearing III the 9'11 

edition of Anisworth & 131Sby's Dictionary of thl.: 
fungi (Kirk et a/2001). 

Field experiment 

This t:xperiment has been conducted in natu
rally infested soil (solarized and unsolarized), So
larized and unsolarized plots have been dividt:d 
into beds where seeds of cucumbt:r (Hasham cul
tivar) were planted 50 cm apart from each other. 
After a growth period of 70 days of sowing. dis
ease inCidence was determined, 

RESLJ LTS 

Microbial characterization of the investigated 
soils 

During this study, a total number of 49 species 
belong to 30 genera, has been isolated from solar
ized and unsolarized soils. Taxonomically, iso
lated species were assigned to deven families. 
eight orders, five subclasses. five classes and two 
phyla. Taxa with uncertain position wert: distrib
uted among bmilies, orders, subclasses and phylll 
Crable I). 

While order Eurotiales accommodates the 
greatest range of species (19 species), the order 
Pleosporales and Capnodiales accommodated the 
lowest range (one species each), Family I richo
comaceae had the hight:st contribution 111 the IllY

cobiota (19 species out of 49) fl1llowed by Mu
coraceae & Chaetol11laceae (5 species each) while. 
the remain!llg families were represented only by 
three to one specit:s each, 
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Table I. Taxonomic position of the isolated taxa 
according to Kirk et al (2001). 

Phylum Cia.. Subclass Order Family 

e--

Zygomycota Zygomycetes 

~-.-

In«rtae 

seats 
Mucorales 

Muooraceae 

Syncephalas

lraceae 

Dotll/dlo Capnod13' Myoosphaerel· 

Dotll/deomy

ceres 

myceladae 

Pleo

les 

Pleospo

laceae 

sporomy· Pleospara«ae , 
rales 

cctldae 
•.,---._---------

Tnchoco-
Eulotlaie~ 

maceae 
L~lrotIOm) -

Eurollomycetes Gymnoasca
ct:lldae Gny

ceae

Ony J..:enaceae

Hypocreaceae

Nectriaceae

Incertae sedls

Microascaceae

ChaetOlmaceae

Incenae sedls 

Ince,tae sedl> 

I 

genales 
Ascol1l~'cota _.. ".__ . 

Hy

Hypocrco- pocn:ales 

myl..:etldac 
SordariOmycetes Mlcroas·· 

cales 

Sordano- Sardana

mycelldae les 

Incertae Incertae 
Ascomycc:tes 

sedls sedls 

Mllospono Inoertae Inccrtae 
i1H;crtae sedls 

rung' ~eJb sedls 

Number of species isolated was affected by so
larization, while new taxa were developed, some 
remained unaffected, and few others disappeared 
(Table 2). The genera isolated have been arranged 
in decreasing order of species richness (Table 3). 
From the table, the prevailing genera were Asper
gillus (10 species including anamorph stages of 
one Emericella and one Eurotium species; 
20.40%), Penicillium (6 species including ana
morph stage of one Talaromyces species; 12.24 
%). They are followed by Chaetomium and Fusa
rium by showing a spectrum of 4 and 3 species 
respectively. The remainders are represented by 
only by I or 7 s[wcies. 

Table 2. Number of isolated species in unmulched 
and mulched soil plots. 

Soil Unsolarized Solarized 
--------~--~ "'~
 

No.ofspp No. of ,pp 
Classes ~ Isolated Isol;llcd 

MItosponc fungi I 2 

Ascomycota S IU 

(teleomorph IC) 

Ascomycota 27 IY 

(anamorphic )* 

Zygomycota b -l 

Total No or -12 .15 

spccle, 

Total 

II 

~o 

'"

-lOS 

22 -l-l 

2') 5Y 20 

7 

-l'! 

1-l.2X 

100 OU I 
i 

Table 3. Genera and species richncss of isolatcd 
fungi. 

Sllian/eu
LJnsolariLl:d lutal

suil
Genera soil No. ur No. ur 

species 

Absidia 0 
Acremonium I 
Acmphia/ophom U 
Agonomycete I 
A/lemaria I 
Aspergillus 7 
Botryolrichum I 
Cepha/lOphora I 
Chaelomium -I 
ChrysosporLUm I 
Circmc!/a I 
l/adosporLUm I 
t:lIIl!rlce//a I 
Eurotiutll I 
FIISarlWII J 
G/iocladwtll I 
Gytllnasct'lia 0 
Gytllnoascus 0 
flwnJco/a I 
Lopholrichus I 
A1icroascus I 
Mucor 2 
Mvcoc/adus I 
A4yrotheclllm I 
Pat'cdomyces I 
Penicillium :I 
Rhizopus I 
Scopu/arlVpsis I 
Syncepha/astrufIl I 
Ta/arotllyces 0 

I Trichoderma I 
lotal 42 

No. ur 
species

species 
I I 
() I 
I I 
I I 
I I 
7 S 
I I 
lJ I 
-I -I 
I I 
U I 
I I 
I I 

() I 

2 .\ 

I 
I 
I 
I 
1 
I 

I 2 
I I 
() 1 

lJ I 
2 :I 
U I 
2 2 
() I 
I I 
I I 

35 -19 
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Concerning the total counts of fungi isolated 
from solarized and unso!arized soiis of cucumber 
plants the counts ranged between 4080- i 4120 Cfll 

with a mean colony count of9108.67 c.::flJg in so
larized soil and 2520-9400 with a mean coiony 
count of 5! 32.67 cfu/g In unsolariLed soil (Table 
4). The difference between the total counts of so
lartzed and unsolarized soils has been proved to be 
highly significant. 

Table 4. Total counts of isolated fungi (cfu/g) 
from solarized and unsolarized soils 

Counts I Counts range 

Treatment """"-J (cfulg)" 
Mean 

Solarized soil II 4060-14120 91"'.67 

Unsolarized soil 2520-9400 5!32.67 

• cfu/g: colony ItJrllllllg units per gram dr) soil 
' 

In view of species density, a total number of 
49 species were isolated from solarized and unso
iarized soils (Table 5). The following species are 
the most dominant in decreasing order: Botryo
trichum ptlulijerum > Scapulariapsis brevicaulis > 
Aspergillus verslcolar > Aspergillus lerreus > 
AspergIllus Jlavus > Fusarium axysparum. Re
garding the range of species 'solated, unsolarized 
soils revealed a spectrum of 42 species while so
larized soils obtained only 35 species. 

According to the frequency values, recorded 
species have been given in (Table 6) where they 
are arranged in decreasing order of frequency. 
Four ecological classes of occurrence are recog
nized: a high occurrence group (I-I), include spe
cies recorded in50 % or more:. moderate occur
rence (M), from 25 %-49%; low occurrence (L), 
from! 2%-24 %: and rare occurrence (R), less than 

Impact of solarization on white rot disease 

The results histogramed in Figure (I) clearly 
indicate that solarization, by covering soil with 
transparent polyethylene sheets for 7 weeks during 
the hottest summer months, had led to a marked 
increase in the healthy plants up to 72.5 %. Such a 
figure is highly significant by comparison to unso
larized soil which revealed only a mean of 20 % 
healthy plants. 

I
 

I 

. 

DiSCUSSION 

Soil soiarizatioli mJuces various <:tlech. SOIliC 
of which arc cnnsidered physical. others arlO 
chemical, and s\lil othcrs arC' biological. 1\/1 to
l!,ether lhe~e chanc:cs afteC! J!rl~ctly nr IIHJlrectlv 
the mycobiota of the soil espec!all"; the soilborne 
pathogenic ones. 

Forty-nmc species belonging to thirty genera 
of filamentous fungi were recorded from solarized 
and unsolarized soils during thc present InveS!iga·· 
tion. A·comycola (anamorphic) accounted ttJr !he 
major part 59.2.0 %, followed by Ascomycota 
(teleornorphic) and Zygomycetes wher'_' reprc
sented by 22.44 % and 142X "" rc,>peltlv\.'I). 
while Mitosporic by comparison is less frcqucllt. 

Regarding fungal counts, solari/cd ,,'.lib held 
the higher counts, whde ullsolarilcd soil held thl: 
lowest COUlltS. While '>olari/ed '>oil'> r;:vl:~IiL:d ~l 

mean coluny co un! of 9! OX.67 dug. ulisolariled· 
plo!s showed ,I mcan COlllll) cllunls 1I1 ~ 132.67 
cfu/g. This result IS in linc With thusc rcportcd in 
Egypt and clsc\vhnc (Gamlicl & Stapleton, 
1993; Ibrahim, 1999 anti Stapleton & Dc Vay, 
1982, 1(84) 

According to the species density (number of 
colony forming unit per dry gram soil) the data 
revealed that solarization effectcd on the popula
tion density of isolated fungi. While the popula
tion densily of some speclc'> Increased by solari/a
tion e.g. Aspergtllus versicolor, A /crn!lIs. StO{JII 

lariapsis brevicuulis, FusarluIII spp .. Llllcl"/cella 
niduiuns and PenicilllUlII n'C!o!JlIlIl1: lllhcrs dc
creased (in comparison with unsolanzeJ suils) 
like: Bo/ryo!rlchul1I pi/lllfjerulII, A.IIJl'rgillu.I flu
vus, Alternaria alternate and C/lly.lo.l'porulII Xl'I"(}

philul/I Similar observatiull un the survival and'llr 
increase of some !ungi 1llllo" ing '>ularl/atllll1 lws 
been IlLlticed by some Il1vestigators. Incrcaslllg III 
the number or Ileat-resistanl. .·l.Ipergtl/lis fL'i"n'l/l 

was recorded by Tjamos & Paplomatas (1987 & 
1988) and Tjamos ef (II (I 99tl). Triolo el III 
(1988) recorded the prevalencc of hcal-lOk/dnt 
species belonging (a thc gcncra of A.l/ler,1itI!lI.I, 
PenicillIUm, Fusul"lum and hfc!to/krllla, 

In addItion to species density, species li'c
quency was also used to assun: reasonable and lilir 
characterization of the mycobiota of solarized and 
unsolarized soils. Species freljw:ncy calculated as 
percentage number of cases of isolation of each 
species regardless of its count. Based on the fre
quency value, fungal isolates wcre classified into 
four ecological groups High, Moderate, Low, and 
Rare 
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Table S. Frequency and frequency classes of isolated fungi from solarized and unsolarized soils 

r----------------------------------------,
L-------- ...._ .. __. Spe.:ies Unsolarized Solarized NCI F % FC 

Zygomycota 
..Jbsldla glauca Hagem o 33 R 
[trcmel/a mucur()/des Sallo I 3.3 f{ 

Mucor clrcmel/otdes Tlegh. 1 3J R 
;\,1. racemosus Fresen. 2 3 5 167 I 
A~l'cocladu'" con·moIJet"us (Cohn) J.H. Mirza 5 X 13 -l3 3 M 
Rhi::opus stolonifer var stolomjer (Ehrenb.) Yuill. I I 3J R 
Syncephalastrum racemosum Cohn ex J. Schrot. I I 33 R 
Ascomycota (teleomorphic) 
ehaetomium glohosum Kunze 6 X 1-l 46.7 M 
elz. madrasense Natarajan I I 2 67 R 
ell mgrlcolor L.M. Ames 3 3 6 200 I 
ell piluliJerum J. Daniels I I 2 67 R 
Emerlcel/a mdulans (Eidam) Yuill. 5 II 16 53.3 II 
Ellrotillm chevalleri Mangin 3 3 I (J () f{ 

Gymnascella dankaliensis (CastelL) Currah 5 5 I h 7 I 
GymnoasclIs sp I I 3 3 IZ 
Lophotrichus plumbescens Morin., Min. & Udag. 3 X 1\ 3h.7 M 
ivlicrouscus cinerells Curzi I I 2 67 R 
I'ulurornycesjlavus var. jlavlIs (Klocker) Stalk & Samson I 3J f{ 

Ascomycota (anamorphic) 
Acrernonlllrn irnplJcalUm (Gilman & Abbott) Gams 2 2 6.7 R 
Alternaria alternata (Fr) Keissl I I 2 6.7 R 
Ibpergillus jlavus Link 13 I-I 27 'J(} () II 
A fllmlgatus Fresen. 6 6 20(} I 
A. mger val'. mger Tiegh. -l 5 'i 30.0 M 
A ochraceolls G Wilh. 19 21 31 23.3 I 
A. sydowli (Bain. & Sart.) Thom & Church 4 I 5 16.7 I 
A terreus Thom 5 13 IX 60.0 II 
A versicolor (Yuill.) Tlrab. 12 13 25 X33 II 
.-l wenlii Wehmer I I 33 R 
Sotryotrichllm pilllhfer~;z- S~c-c.-&-·Mar-cc-h-ac-I-------lcc5,.-------,-'3,.-----2=-X.,----,-'i3·.3 II 
Cephaliophora Irregulllris Thaxt. 4 -l 13.3 I 
Chrysosporillm xerophilum Link 5 2 7 23.3 I. 
Cladosporillm cllldosporioides (!-'resen.) de Yries I -l 5 16.7 I 
Fusarium oxysporum Schltdl. 12 10 22 7)3 II 
Fusarium salam (Mart.) Sacc ') ') IX 60.0 II 
Fusarillm sp. 'I 3.3 R 
GilOcladlUm sp I 2 6.7 R 
Humlcola juscoatru Traaen I 2 6 7 R 
.i/yrothecium verrucaria (Alb. & Sehwein.) Ditmar 2 2 6.7 R 
Paecilomyces variotil Bainier 2 2 6 7 R 
PenicillIUm allrantlOgrisellm Dierckx 2 l) I I 36 7 M 
P chrysogenlllll var chrysogenllll1 Thom ·1 2 il 20 () I 
P ru'!ue!orli Ihulll 2:2 I, 7 IZ 
Pell/Cd/zlIlII sp (l) 2:2 il 7 R 
Pewcllllllm sp.(2) I 3 .1 !Z 
Scopulariopsls brevl('(/lIlls (Sacc.) Bamler 12 13 25 X31 II 
S.candida(Gueg.)Yuill. (J 3 3 IIUI R 
Trlchodernw pselldokoningil Rifai 4 2 6 20.0 I 
Mitosporic fungi 
Acrophialophora levis Samson & T. Mahmoud I 33 R 
A unom 'cete ·1 13 3 l 

NCI: number of cases of iso lallOn, F%: frequency perct:nlage, Fe frequency .:Iass 
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Table 6. Population density (cfu/g) of isolated fungi from solarized and ulisolarized soils 

Fungal species Unsola rized Solarized 

Absidiu glauco o 29±8.8 
Acremonium impitcalum 1003.0 o 
Aerophialophora levis I'\T3 I 

Agol1omycete 2rO.D .:It-O'\ 

AIlemar/a a!/erna/fA ilLO.O 9±0.8 
Aspergtllus j7avu,\ 161,1.2.2 7814.9 

Asper?,iI/us jilllligutliS 2912.0 o 
/I.spergillu'\ IIfgel ViIi. IIIge,. 16,3.0 10 i 0.'\ 
Ayp:',"f.!.:".'!U:' ()Chrflct!(}US 1<),3.4 2 !~3.7 

Aspergillus snlo\\'ii 32L-U 2713.6 
Aspergillu.', ferr<,us 1:'>137 3(}t)i61 .4 

Aspergil/us vers/color 2221 16.5 637 t56.4 

Aspergillus \Ventii 
BUirvo/richum pilulrjerul11 
Cephuliophura /rrq.;uiul'is 
Chue/omium glohosum 
('hae/om/um madrosens';! 
Chuefomium nigricolor 
C'haelOmium pilulijerum 
('hrysosporium xeroplli/um 
Clreinefia fIIUeOi"Olde.1 
(·luJo.lpor1wlI "!udo.'{Jol'/uldes 
EII/aiee/la mdu/ans 
Euroilum chevaileri 
FI.S{JriufIi oxysporum 
Fusul'lum solulil 
Fusarium Sf) 

Ci!/()c!adlllnl sp 
C;yll1nasce!!u danka/lellsls 
GVlI1noascus SP. 
flwll ico!U jusc()wru 
LIJphIJ/rlchu.l· pillfllbescens 
MlcrIJu.I'cus ClI1ereu.l' 
Mucor CIf'ClfleI/O/lJe.l' 
Mucor rucemosus 
Mycocladlls corymbiferlls 
Ml'ro/hec iUfII verrucaria 
·p ...H .' I•.' i /ill::) '('(;"::1 '~'Uri()l ii 
Penictllw!I1 uural1flOgrtseum 
Penicll!lum chrysogenllm var. chrysogenu!l1 
Penictlhum roquejorti 
{Jelllcll/IUI/{ sp. (I) 

I'emel!/ /III/I .Ip (2) 
Rhcopus s/()!onifer var. s/%nijer 
Scopu!ariop.l'is bri'vicau!is 
S'copularlop.l'ls cundlda 
.\vncephulustru/ll rucelllosum 
Talarolllycesjlavus var. /lavlls 
rric/iuderlllu J.le IIdok U/II/l '1/ 

() 

75,\152.7 
ih2J 
2212. ! 
; 614.\ 
11±3.8 
3hO.O 
26d.: 
3:: 0.0 
7l0.0 

21 j 1.7 
.:I j 1.0 

26, ()(j 
2U, U6 
3~OU 

6: 2U 

II d.5 
2()17.6 
, 0±3.0 
5+ /5 
1312.5 
2311.7 

38J 1\.0 
"\,01.3 
2210.8 
23±2.6 
2±0.0 
171.2.7 
3105 
3,D.O 

237,16.5 

l) 1 0.0 

n.5 
265,28.0 

U
 
2:? t4.6
 
811.2
 
! 9:tA.5 
3211.7 
610.0 

61-\.6 
81dU 

o 
133,7.6 
58,3.8 

U 
14: I. I 
4: 10 
181\.5 
17 j 17 
51 J7.3 
JJ i:!.5 
2±O.O 

4514.8 
o 
o 

80l2.0 
8i 1.0 

o 

U 

o 
655128.3 

/312.5 

7,1.2 
'\ J U.'\ 
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Fig. 1. Disease severity in solarized and unsolarized soils 

High frequency group, c:ontained species 
showing frequency values of 50 % or more. This 
group contained 8 species among which Botryo
trichum piluliferum, Aspergillus flavus, A. versi
color and Scopulariopsis brevicaulis came first by 
revealing high frequency values of 93.3 %, 90.0 
%, 83.3 %, and 83.3 % respectively. Moderate 
frequency group, consisting of species showing 
frequency values between 25 % and 49 %. As
signed to this group: Chaetomium g/obosum, Ab
sidia croymbifera, Lophotrichum sp., Penicillium 
eye/opium, Aspergillus niger 

Low frequency group containing species show
ing frequency values between 12 % and 24 %. 
This group consists of II species among which 
species known by having good antagonistic poten
tiality like Trichoderma psuedokoningii and Chae-' 
tomium nigric%r. Rare frequency group was 
isolated: accommodates species showing fre
quency values less than 12 %. This group includes 
species of heat-tolerant genera such as Aspergillus 
and Penicii/ium, as well as the newly developed 
taxa after solarization like Ta/aromyces, Acrophia
luphura, and Gymnuascus. 
Concerning the impact of solarization on the cu
cumber white rot, our data clearly indicated that 
this approach, apart from being feasible is more 
effective. The number of healthy plants signifi
cantly increased from 20 % in unsolarized soils up 
to 72.5 % in solarized soils. A very similar level of 
increase has also been reported by many investiga

tors in Egypt and elsewhere (Abdel-Rahim et III 
1981; EI-Shami et1l/1990; Sarahan, 1990; Ka
tan, 1980; Greenberger etlll 1985; Tamietti et 
al 1987 and Torres et al 1987). However. by us
ing the same approach very much acceptable re
sults were obtained by several authors (Grinsten 
el III 1979; Ristaino et III 1991; Stevens el al 
1992; Chellemi el III 1994 and Swaminathan el 
III 1999). 

REFERENCES 

Anynomus (2003). Ministry of Agriculture - Cen
tral of Agricultural Economy. Report on Vegeta
ble Production in Egypt. pp. 103 1-131. 
Abdel-Rahim, M.F.; M.M. Satour; K.Y. 
'Mickail; S.A. EI-Eraki; A. Grinstein; Y. Chcn 
and J. Katan·(1988}. Effectiveness of soil solari
zation in furrow-irrigated soils Plant Dis. 72: 
143-146. 
Arx, J.A. Von. (1981). The genera of Fungi 
Sporulating in Pure Culture. 2nd Ed. 315 pp. 
Camer, J. Vaduz, Berlin. 
Arx, J.A. Von; J. Guarro and M.J. Figucras 
(1986). The ascomycete genus Chaelomium. Nova 
Hedwigia Beiheft 14: 1-162. 
Booth, C. (1971). The Genus Fusarium. 237 pp. 
Commonwealth Mycological Institute. Kew. Sur
rey, England. 

Arab Univ. J. Agric. Sci., 15(2),2007 



~90 Ibrahim and Abdel-Azeem 

Botross .. S.Eo~ E.M. EI~f\ssiuty: M.f. Zeinab 
and T.M. Abd EI-Rahman (2000). Long-term 
letfects or soil solarization on density lev~)s of 
,oIiborne fungi and stalk rot incidence in sorghum. 
Egypt. ..1. Agric. Res.78: (2).275-283. 
Chellemi, 0,0.; S.M. Olson and O. J. Mitchell 
(1994). Effects of soil solarizatIon and fumigation 
on survival of soilborne pathogens of tomato in 
northern F!orida Plant Dis. 78: 1167-1172. 
De Vay, J.E. (1995). SolarizatIOn: an environ
ment-friendly technology for pest management. 
Arab J. PI. Prot. 13 (2): 97-102. 
Domsch, KH.; W. Gams and T.II. Anderson 
(1980). Compendium of Soil Fungi. Academic 
Press Vol. I, 859 pp. and Vol. II, 405 pp. Ltd. 
London. 
Ellis, M. B. {l97l). Dematiaceous Hyphomy
cetes. 608 pp. Commonwealth Mycological Insti
tute. Kew. Surrey. L:ngland. 
Ellis, M.B. (1976). Morc L>ematiaccous By
phumycetes. 507 pp. Commonwealth Mycologi
cal Institute Kew. Surrey. [flgland. 
EI-Shami, M.A.: D.E. Salem; F.A. Fadl; W.E. 
Ashour and M.M, EI-Zayat (1990). Soil solari
zation and plant disease management. II - Effects 
of solanzation in comparison with soil fumigation 
on the management of Fusarium wilt in tomato. 
Agric. Res. Rev. 83: 601-613. 
EI-Shanawany, A.A.; A.A. El-Ghalllery; H.H. 
EI-Sheikh and A.A. Baashandy (2004}. Soil so
larization and the composition of soil fungal 
community in Upper Egypt. Assuit Lniv. Bull. 
Environ. Res. 7 (I): 137-151. 
EI-Zayat. M.M.; W.E. Ashour and A.EI-Shami
Mona (1990). R~sidual cl"fects or soil solarintion 
for management of Fusarium wilt of tomato in the 
Nile Delta. Proceeding of the First Internallollal 
Conference on Soil Solarization. pp. 35, Am
man. Jordan. 
Gamtiel, A. and J. Katan (1991). Involvement of 
t1uorescent pseudomonads and other microorgan
isms in increased growth response of plant in so
larized soils Phytopathology, 81: 494--502. 
Gamliel, A. and .1 •.1. Stapleton (1993). Effect of 
soil amendment with chlcker. compost or ammo
nium phosphate and solarization pathogen control. 
rhizosphere microorganisms, and lettuce growth. 
Plant Dis. 77(2): 886-891. 
Greenberger, A.; A. Voger and J. Katan (1985). 
Produced suppressiyt>n~s in solarized soils. 
Phytopathology, 75: 1291 (Abstr.). 
Grinstein, A.; D.Orion; A. Greenberger and J. 
Katan (1979). Solar heating of the soil for the 
control of Verticillium Juhliae and Pralylenchus 

l!Iorne!. I" Schipper, Band W Ciam,. (cd,)
 
Soilborne Plant Pathogens. pp. 431-43lo1. Aca

demic press, Londllil
 
Ibrahim. M. (1999). Management of Tomato
 
Fusaria! Wilt through Integrated Control. 135
 
pp. Ph.D. thesis. Faculty of Science. SueL Canal
 
University. lsmailia. Egypt.
 
Johnson, L.F.; LA. Curl; J.B. Hond and H.A.
 
fribourg (1960). Method for Studying Soil Mi

crollora-Plant Disease Relationship. 178 pp.
 
Burgess Publishing Co. Minnearolis. USA
 
Katan, J. (1980). Solar pastcur!t.atlon of soil for
 
disease control: Status and prospccts. Plant lJis.
 
64: 450-454.
 
Kirk, P. M; P. F. Cannon; .1. C. David and .I. A.
 
Stalpers (cds.) (2001). Ainsworth & Bisb)'~ nil"
 
tionary of the Fungi, 9

th Edition. CAB Intcrna

tional. In M<ldis\'Il Avcnuc. Nl'\vYprk. liSA
 
Pitt, .1.1. (197'». The gelllls I'l'IIidlliul/I and its 
teleomorphic states ElIpcllidllium and talaro
myc('s. 39/l pp. AcadcllllC i'rc;s,. 1.1 D. I.l1111joll 
Pullman, G.S.; ,I.E. Oe Va) anll lUi. (;arhl'r 
(1981). Soi I solarization anJ thermal death a lllsa
rithmic relationship between tlllle and leillperdture 
for rour soil-borne plant pathogens. Phytopathol
ogy. 71: 959-964. 
Raper, K.B. anll n.1. Fennl'll (1965). The Gl'IIUS 

Aspergillus. IX+686 pp. Williams & Wilkin~ Co .. 
13 a It imore. 
Raper, K.H. allli C Tholll (1949). A Manual of 
Penici:lium. IX+875 pp. Williams & Wilkins Co. 
Baltimore. 
Ristaino, J.B.; K.B. Perry and R.D. Lumsden 
(1991). clfect of solarization and GIIUc!""Iuuli 

vlrens on sc!erui/U of Sc!l'rolllllll rolf.lIl. soil mi
uobiota. and the Incidence of southc;rn blight llf 

tomato. Phytopathology, HI: 1117-1124. 
Stevens, C.; V.A. Khan; D. Collins; R. H.ollri
guez-Kabana; 0, Ploper; .J. Brown and P. 
Backman (1992). Use of soil solaritation to re
duce the severitJ of cariy blight, southern blisht 
and root-knot in tomatoes (Abstr.) Phytopathol
ogy 82: 500. 
Sarhan, A.R.T. (1990). Controi of 1-11,\('/1'111111 .\U

lani in broad bean by solar heating urthe soil in 
norlhen Iraq. Proceeding of the First Interna
tional Conference on Soil Solarization. pp. 108
117. Amman. 
Stapleton, ,1.,1. and ,I.E. L>e Vay (1982). Effect of 
soil solarization on populations of selected soil
borne minoorganisills and growth of deciduous 
fruit tree seedling. Phytopathology, 72: 323- 326. 
Stapleton, J.,J. lind .I.E. Dc Vay (1984). Thermal 
components of soil solarization as related to 

Arab Univ. J. Agric. Sci, 15(2),2007 



491 

259 

Mycobiota of solarized and unsolarized cucumber soils 

changes in soi I and root microtlora and increased
 
plant growth responst:. Phytopathology, 74: 255


~tap[eton, J.J. and J.E. De Vay (1995). Soil so

larization a Natural Mechanism of Integrated pest
 
management. pp. 309-322. in: Novel Approaches
 
to Integrated Pest Management. Reuveni R., ed.
 
Lewis Publishers, Boca Raton.
 
Swaminathan, J.S.; K.L. Melean; J.M. Pay and
 
A. Stewart (1999). Soil solarization: a cultural
 
practice to reduce viability of sclerotia of Scle

rOllniv sclero(iorum in New Zealand soils (Short
 
communication). New Zealand J. Cr. Hort. Sci.
 
27: 331-335.
 
Tamietti, e.; R. Valentino and A. Garibaldi
 
(1987). Solar heating in northern Italy to control
 
soilborne pathogens on vegetable crops. Proceed

ing of the 7th Mediterranean Phytopathological
 
Union Sept. 1987. pp. 73-75. Granada (Spain)
 
Tjamos, E.c. and E.J. Paplomatas (1987). Ef..
 
feet of soil solarization on the survival of fungal
 

antagonists of Verlicd/wlIl dah/we. EPPO Bulle..
 
tin 17: 645-653.
 
Tjamos, E.e. and E.J. Paplomatas (1988).
 
Long-term effects of ,oil solarization in control I..
 
ingVerticilllum will of globe artichokes in Greece
 
Plant Pathot. 37: 507-511.
 
Tjamos, E.e.; D.A. Biris and E.J. Paplomatas
 
(1990). Recovery of olive trees with Vert/ci//ium
 
wilt following individual application of soil sulari

zation in established olive orchards. Plant Dis. 75:
 
557-562.
 
Torres, R.C.; R. M. Jimcnez Diaz; .1. Gomcl
 
Vazques and A.M. Nogales Moncada (1987).
 
Use of solarization in plastiC houses to control
 
Fusarium wilt of watermdon. Proceeding of the
 
7th Mediterranean Phytopathological UIlion. 
Sept. 1987. pro 58-59. Granada (Spain). 
Triolo, E.; G. Vallnacci and A. Materazzi 
(1988). La solarizzazione del tt.:rn:no III nrtlcollu
ta. II. Alcllle indagini sui posslbili meccanis/lll d' 
azione. Colt. Prot. 17: 59-63. 

Arab Univ. J. Agric. Sci., 15(2),2007 



~L
.{

 
i
~

 
l' 

~·
 

E
 

-
:-

~'
 

:~
 
-

[.
t 

.. 
_ 

.~
. 
~

 
C: 

_ 
f

r t 
~ 

f~
' 

1)
 

~.
k1

'1 
-:.-[
I
 

t
. 

\; 
~

 ~
~
.

 
.

t 
r

t 
~

 -
' 

"
~

 
~ 

;'
·t f

 r
 

·t··
 \

.: 
f ~

~ 
:

. 
\o

,'
ri

L
 L

 
f
t
~

 
,<

r,
 

-~ 
,t

 t.
 ~

 ,
~ 
~ 

~.
,,
·t

 
[ 

<.
. 

~" 
~
~ 

~-
~ 

t
V

 
~ 

r: 
~ 

t.
 

f' 
~

 rt
· t"

 
t1

(" 
t
·f 

<.
.

'r
t
;
 

'E
. 

. 
);.

 
~ 

l' 
t r 

'&:
 

,. 

-
-

-
--

-
~

 
... 

~
~

 
t:

' 
t:

; 
t 

' 
'r

;
[ 

~'
 

~
-

\ 
<:

:
·· ~ 

~' 
-[' 

~'
 

..'t
 

l;
; 

~
~

 
.v 

I
't.

 
'"

 
J
>

.
 

I
I 

\

t, ~
' 

.
. 

L 
1,.

,.
f 

1-
~ 

._
-::-. 

(. 
t 

,. y
, 

S:
-

r:-
t 'e

.. 
-

~ 
[.

 
--<

 
~

 
''1

' 
. 

.1:
; 

E:
~ 

lI'
 
~

 
•

( 
'/r:

-
IJ

 
l'.

, 
. 

-
10

 
--

L
_ 

• 

'E:
 ,C

'" 
~, 
t S:

 ~:
 {~

 
r 

£' 
t 

't 
~:

 
~ 

,v
 

~\
o,

 
L
~
r

 
'k

'e
..

 
. 

r: 
\-

c·
 

C
 .

t.··
 \

-
['

 
;:

 
0 

'~
 

[, 
t 

[, 
. -;..

0
 

<>
' 

~
~ 
l
.
,
.
.
.
.
 
1

• 
,
.
.
.
' 

'.
~J

 
't 

[ 
E

 ~ 
'7 

-; 
~ 

{
t 

E.
'; 
~ 

[ 
(t

l
t 

{ 
~

 '$
 

.t
 

f 
t

'f 
1 

1. 
{
~

 :
' 

~ 
~ 

t 
.

. 
~ 

~,
.,

 
E

 
I 

,
_

)
:
 

-
L 

'f t
 

l\-
1'~

 y 
~~ 

f
t 

~ I

-
~ 

l~
I. 
~t
" 

...1
,
.
.
 

.''
t
-

("
, 

"=--
;
-
l
 
-
,
.
-
. 1" 

~ 
~ 

~ ~
-~

~ 
(,[~ 

)' 
:: 

~ 
i 

f' 
.f 

~ 
~, 

'"
 
~
.

 
~' 

'f.
 

b
-

-
-

~
v

 
-~

 
.., 


