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ABSTRACT

The antifungal activity of ten plants extracts wsssted in controlling Pyrenophora teres the causal
organism of net blotch of Barley in vitro and invei Effects of the aqueous extracts varied depgnadim
concentrations. In in vitro study the aqueous etsaof Anacyclus valentinus and Tetraclinis artital

at 1500 ppm caused highest reduction of myceliawtroof P.teres(72.27 and 87.05 % respectively),
while extracts of Mentha pepirita and Foeniculumigane caused the lowest inhibition of the pathogen.
In in vivo experiments the plants extracts weretetksfor their preventive and curative efficacy agsi
net blotch. Barley plants were treated either aquecextracts 1 day before or2 days after artificial
inoculation. The highest reduction of diseases rilgvewas achieved by the extract of Tetraclinis
articulata. The same extracts were then tested esd streatments, against seed-borne fungi. The best
control against barley seed mycoflora was obtaineidh the extract of Inulavis cosa(72.8%). Results
revealed that the selected plant extracts werevacton both Pyrenophora teres in vitro, on disease
severity in vivo and can be used as potential sesdments for net blotch disease control.
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INTRODUCTION

Barley net blotch, caused Wyrenophora tere®rechs. (anamorpBrechsleratere{Sacc.) Shoemaker),is one of
the most serious constraints to barley productioddwide[1, 2]. Under warm and humid conditions, expression of
disease symptoms can increase rapidly, causingasulad economic lossg4]. The infected seed is an important
means by whiclD. teressurvives, spreads, and initiates primary foci fet hlotch epiphytotics. Seed infection
contributes to disease symptoms on young plants iafldences further disease development dependimg o
vegetation conditions and/or varietal susceptipbiliB]. Several control methods againBt teres had been
recommended, such as crop rotation, the applicaifofungicides and the use of resistant cultivaiise use of
genetic resistance is the favored method for céimgothis disease, however; it is complicated bg existence of
several pathotypes of the pathodédn5]. An alternative control approach against net thotould be the use of
natural products that would inhibit or reduce thethpgen development. This approach should be based
economically and technically feasible and environtakly safe strategy. Plant extracts seem to balt@nnative to
currently used fungicides to control phytopathogehingi, as they are rich sources of bioactive dbals,
biodegradable in nature, non pollutant and haveesaual or phytotoxic effects. Extracts of manghdgr plants
have been reported to exhibit vitro[6,7, 8] andin vivg9, 10, 11lhntifungal activities. Thus, this study was
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undertaken to determinate the antifungal activfttea plants extracts agairdt teresthe causal organism of barley
net blotchin an attempt to contribute to the biaagcontrol of this pathogen.

EXPERIMENTAL SECTION

Plant materials

Seedlings at two tothree leaf stage ofSaidal83 a highly susceptiblelocal cultivar of barley from
Algeria, were used forin vivo antifungal assays. The barley seeds were suppliediTGC (Technical
Institute of Field Crops of Sidi-Bel-Abbes, Algeria

Fungal isolate and culture conditions

The fungal isolate “R8” was obtained from monocaadidculture of P. teres, the causal organism of
barley net blotch. This isolate was certified by yt®pathology Laboratory of University of Mascara
(Algeria) asbeinghighly aggressive and causingrsefediar chlorosis and necrosis on barley plant.

Collection of Medicinal Plants

Ten medicinal plants speciesAnacyclus valentinusL., Ammoides verticillataBriq, Eucalyptus sp,
Foeniculum vulgareMill, Inula viscosa(L.) Aiton, Mentha pepiritalL., Rosmarinus officinalid., Salvia
officinalis L., Tetraclinis articulate (Vahl) Masters andThymus vulgarisL. were collected during spring
and summer of 2012 from various locations of thetmowestern Algeria (Mascara) in order to select
samples showing a potent antifungal activity agaifs teres except Anacyclus valentinuswhich is
originally from Adrar (South of Algeria).

Preparation of aqueous extracts

Fresh aerial parts of the plant material were driedthe laboratory at room temperature then grodnde

into powder form. Fifty grams of this dried powdeere decocted in 1Lof distilled water during 15 min

at 100°C.After filtration through Whatman filter mer No.l,the resulting extracts were evaporated at
45°C and transferred into sterile bottles and kepefrigerator until used.

Evaluation of the Antifungal Activity of the plant extracts

In vitro antifungal assays

Screening of the plant extracts for their antifungetivity against P. teres was conducted using the
radial growth method as described in Banso att [6]. Each extract tested was used at different
concentrations: 100, 500, 1000 and 1500 ppm. Theaats were added each to 20 ml of PDA medium
before solidification into Petri dish. Mycelial ds of 5 mm diameter were taken from the periphefry7 o
days old P. terescultures, and were aseptically placed in the ceofrecach Petri dish. Control treatment
was without the extracts. The plates were incubatedlternating periods of 12 h darkness and 14ght |

at 22 °C for 7 days. In this study each treatmeat warried out in triplicate. The efficacy of treants
was evaluated from all the plates by measuring sfefungal colony. The percent mycelial growth
inhibition with respect to the control was computeaim the following formula:

Growth inhibition (%) = Colony diameter of (ContrelTreatment) %100
Colony diameter of control

In vivo antifungal assays

The aqueous extracts of five planténécyclus valentinus, Inula viscosa, Salvia offitisy Rosmarinus
officinalis and Tetraclinis articulaty, at a concentration of 1500 ppm were testedvivo for antifungal
activity againstP. teres.The selection of the five plants extracts was basadtheir effectiveness against
mycelial growth of the pathogen.

Plant extracts prepared as described above wereedmixith sterile distilled water containing 0.01%
Tween 20 to obtain the desired final concentratadn1500 ppm. In control treatments, sterilized ithest
water and Tween 20 were used instead of the pldraas.

Barley plants were grown in the plastic pots (15dmmeter) in a greenhouse at 20 #C2for2 weeks.
For the development of net blotch, plant seedliagsthe ¥ leaf stage were inoculated with. teres by
spraying a spore suspension of the fungus adjugie@ concentration of 2x%Oconidia/ml [12,13] The
inoculated plants were incubated in the dark for W&t 20°C and at 100% relative humidity. They were
then transferred to a growth chamber maintained2Gt 2C and 70-80 % RH with 12 hr daylight per
day. Disease severity was determined as the peagenof infected leaf area 9 days after inoculatibm.
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this experiment the plants extracts were tested tii@ir preventive and curative effects against biettch
according to Gyungtal. [10].

Protective and curative effects of the active planextracts

To further investigate the protective activity ofiet plant extracts showing potent efficacy agairfst t
pathogenic fungi, aqueous suspensions of the seleplant extracts were applied protectively (1 day
prior to inoculation).

For evaluating the curative activity, the plant regts tested were applied onto the foliage of plant
seedlings at a concentration of 1500 ppm, 2 dags @foculation.

Pots were arranged as a randomized complete blatk three replicates per treatment. Each pot was
assayed for infection extent by visual estimatioh tle percentage area of leaves covered by chioroti
and necrotic lesions. Three estimates for eachtntes@ were converted into percentage of fungal robnt
as compared to the control plants.

Effect of plant extracts on seed - borne fungi

In this experiment, the activity of the selectednplextracts at 1500 ppm on seed health of barkey examined.
The extracts were used for dressing barley sedus.s€eds were dressed by wetting and shaking fonihGn a
dressing device then remained for 20 hours at amhiéamperaturfd4]. The barley seeds treated with sterile and
distilled water were the controls.

Detection of seed borne pathogel. (tere3 was carried out according to the procedures phbtl by the
International Seed Testing Associatid®].Two hundred seeds of susceptible barley cultivarewested using the
deep freezing method. In this method, replicatetenfseeds were plated in 9 cm diameter Petri slisbhataining
three layers of blotters (filter paper) soaked vgittrilized tap water. The plates were incubatezPa® °C for 24 h,
then transferred to -20 °C for 24 h. This was fekad by 7 days incubation at 22+2 °C for 12 h uralgsrnating
cycles of light and darkness. For each treatmeaeetheplicates were maintained. After incubatidhfusmgi were
purified and identified. The level of seeds’ contaation was determined by the percentage presette dungi.
The percentages of inhibition were obtained basethe comparison with the control.

RESULTS

Screening of plant extracts forin vitro antifungal activity

The percent inhibition is one of the elements nemgs for the evaluation of the effectiveness of an
extract. The results obtained vitro showed that the different extracts have varyinfluémce onP. teres
according to their concentrations. Generally, mgtelgrowth decreased with increase in each of the
extract concentration; with the higher aqueousaex$rconcentration being more effective.

Table (1) shows that all treatments had positiviecefon reducing the linear mycelial growth Bf teres
Five (50%) out of 10 plant extracts displayed digeacontrol activity of more than 50% against the
pathogen at 1000 ppm concentration.

Results revealed that extract dfetraclinis articulate at 1500 ppm 7 days pestoculation, when the

control fungi completely covered the plates, reducabout 87% from mycelial growth of the fungi.
Whereas, the extracts of\nacyclus valentinusand Inula viscosa at the same concentration and time
reduced 72.27and 70%, respectivelyPoferesgrowth.

At 1500 ppm concentration, aqueous extracts Saflvia officinalis and Rosmarinus officinaliswere also
effective, with an inhibition of 68.62 and 62.04%atst the pathogen. The extracts Dfiymus vulgaris
and Mentha pepirita showed a moderate activity; they reduced the nmgicalrowth of P. teres of more
than 50% at the higher concentration, at the othencentrations their antifungal activity was less
important.

However, at all tested concentratidéucalyptus sp. extract reduced the mycelial growth Bf teres of
less than 50%.

At 100 ppm concentration, the extracts #immoides verticillataand Foeniculium vulgare were not

effective against the pathogen, but they had lowibitory activity at the other concentrations. Goht
results showed absence of fungal growth inhibitidhiout addition of plants extracts.
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Generally, none of the aqueous extracts testedtdtati inhibition on the growth ofP. teres suggesting that the
control was fungistatic against the pathogen.

Table 1. Inhibition (%) of radial growth of Pyrenophoratereson PDA medium with ten plants extracts added at dferent concentrations.

Mycelial growth inhibition (%) + SD
100 ppm 500 ppm 1000 ppm 1500 ppm
Ammoides verticillata 00 + 00° 07.15+0.32 13.12+1.15 26.45+0.25
Anacyclus valentinus  40.32+1.40 57.31+0.20 64.15+0.49 72.2760.3

Plants extracts

Eucalyptussp. 09.60+0.36 12.30+0.55 20.42+1.25 42.03+1.10
Foeniculum vulgare 00.00 + 00 00.00 + 00 08.12+0.15 16.05+1.45
Inula viscosa 3550+0.62 51.12+ 0.15 63.16+0.65 70.00490.
Mentha pepirita 15.40+042 2245+1.15 37.89+0.50 50.04%1.0
Rosmarinus officinalis 22.00+0.35 39.41+0.22 50.13+1.03 62.04 560.7
Salvia officinalis 24.50+1.26 42.25+0.35 54.03x£0.10 68.62/1
Tetraclini sarticulata  51.17 +0.82 64.10+0.50 72.42+0.65 87.05+1.20
Thymus vulgaris 18.05+0.82 29.15+0.12 44.33+1.24 5442507

2 Means of three replicatestandard deviation.

Efficacy of plants extracts on fungal disease sevgr

The effects of the selected extracts that had tlyhebt antifungal effects of the 10 extracts testsd
mycelial growth ofP. teresare presented in Table 2. Data shows disease sewdrinet blotch on barley
plants as affected by the medicinal plant extratésted. When the five active plant extracts were
evaluated for their 1-day protective activity agaimet blotch diseases, results showed that alhtpla
extracts, significantly reduced disease severityngared to infected control undeén vivo condition. The
greatest reduction of diseases severity was adhidwe Tetraclinis articulate extract (79.21%), followed
by Inula viscos§72.55%), and the lowest reduction was obtained nwitarley plant was treated with
Rosmarinus officinaligxtract.

In curative application, the plants exhibit antiah properties ranged from 27.45 to 61.96%. When
barley leaves were sprayed with articulate and I. viscosa extracts, disease severity of barley net blotch
(P. tere$ was reduced from 85% (control) to 32.33% and 3%3respectively, which corresponded to
61.96% and 50.20% reduction of infected leaf area.

However, the percent inhibition of disease severftgble 2)was generally inferior to 50% for plants
treated withA. verticillata, F. vulgareandR. officinalisextracts.

Typical symptoms of barley net blotch were obsereaduntreated control. The leaf lesions appearednzl
circular and elliptical lesions that eventually dmped into dark-brown blotches containing longitadl and
transverse striations forming a net-like patternscgptible reactions also included the presencehlwiotic or
water-soaked areas around the dark-brown, netalikoeotic lesions. Severe infections lead to thepleta death of
leaves with a dry appearance.

Table 2:Effectiveness of protective and curative tatments with different plant extracts againstPyrenophora teres.

Plant extracts Protective treatment Curative treatment
Severity(%) Inhibition (%) Severity (%) Inhibition (%)
Anacyclus valentinus  28.66CD 66.28 B 48.33 BC 43.14 BC
Inula viscosa 23.33D 72.55 AB 42.33C 50.20 B
Rosmarinus officinalis  50.00 B 41.17 D 61.66 B 27.45D
Salvia officinalis 40.66 BC 52.16 C 50 BC 41.17C
Tetraclini sarticulata 17.66 D 79.21 A 32.33CD 61.96 A
Control 85 A 00 E 85 A 00 E

Means on the same column followed by the same #&teot significantly different, using t-test%# level.

Antifungal activity of plant extracts against seedborne fungi

Mycological analysis carried out revealed the pmeseofP. teresin the material tested (table 3).Generally, 13
fungal species belonging to 10 genera were isolatetidentified from the seed samples using the diezing
blotter test method. These isolated fungal taxaar&ked as follows according to the total mean peege:
Alternaria spp. (17.33%)Pyrenophora terg46%), Cladosporium herbarunfl11.66%),Fusariumspp. (11.66%),
Aspergillussp. (10%),Bipolariss orokinian&9.33%), Penicillium sp. (7.66%)Stemphyliunsp. (5%),Mucor sp.
(4.66%) andTrichothecium roseun{3.33%). The genu&usarium included three specie§. graminearum F.
culmorum andF. moniliforme The genusAlternaria included two speciesAlternaria alternata and Alternaria
tenuis .The other genera isolated included only one spezaeh.
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The plant extracts selected showed different leg€ighibitory effects on seed borne fungi. Amohgm aqueous
extract ofl. viscosashowed maximum inhibition (72.77%), followed by s ofT. articulata, A. valentinysS.
officinalis and R. officinalis They reduced the seeds infection by 67.59, 65965 and 43.78% respectively

(Fig.2).

This study showed that the extractlofiscosahad a wide inhibitory spectrum of activity agaiestd-borne fungi.
It was effective againsAlternaria spp, Pyrenophora teres, Penicilliursp., Aspergillussp, Mucor sp and
Trichothecium roseunHowever, it had moderate antifungal activity agaCladosporium herbarurandFusarium

spp

As shown in Fig.1, the percent inhibition of aqueentracts was more than 50% against seed-tarteres except

for the extract oR. officinalis Good results were obtained wilh articulateextract; seed treatment resulted in
lower infection of barley seed with. teresandB. sorokinianathe causal agent of common root rot and foliar spot
blotch diseases in barley.

Fusarium species showed high susceptibility to agueousaeixtof A. valentinusand S. officinalis. However,
moderate inhibitory effect was observed with theeotmedicinal plants’ extracts tested. The susbiipfiis also
observed irAspergillussp. andPenicilliumsp. with aqueous extracts éf valentinus, I. viscosandT. articulata.

The bioassay of treated seed showed also thatcextrhdifferent plant species completely inhibited presence of
Mucor sp. and Trichothecium roseuron treated barley seeds, however, these fungi \essefrequently isolated
(4.66 et 3.33% respectively).

Among the 13 taxa identified, the most resistans viaund in Stemphyliumsp. for aqueous extracts db
officinalis. There was no positive effect of this extract adaisgeed borneStemphylium the same
frequency of the fungi occurred in both infectedd atreated barley seeds. The other plant extracts
showed weak or moderate antifungal activity agaimstfungus.

Table 3.Effect of aqueous medicinal plant extractsn seed infection (%)

Fungus species A.valentinus  I.viscosa  R.officinalis S. officinalis  T. articulata Control
Alternaria sp. 4.33+ 0.40* 3+0.70 9+0.70 5.66+1.08 4.33+1.0817.33+ 1.77
Aspergillus sp. 3.33£1.08 2.33:£0.81 5+ 0.70 5.33£1.08 4+0.70 10+1.22
Bipolariss orokiniana 4+0.70 3.33+1.08 5+0.70 5+0.70 2.66+0.819.33+1.08
Cladosporium sp. 7.33£1.08 5.33:0.81  8.33x0.40 6+0.70 7.66+1.0811.66+ 1.47
Fusarium sp. 3+0.50 4.66x 0.40 9+ 0.50 3+0.50 4+0.50 11.66+1.77
Mucor sp. 0+ 0.00 0+ 0.00 0+ 0.00 0+ 0.00 0+0.00 4.66%1.07
Penicillium sp. 2.66+0.40 2+0.00 5.33+£1.00 4+ 0.50 3.33+£1.007.66+ 1.50
Pyrenophora teres 5+1.41 3+ 0.50 8.33x0.81 7+1.22 2.33+£0.5016+0.70
Stemphylium sp. 4+0.50 2.66+0.40 4.33+0.50 3+0.70 3+0.50 5£1.22
Trichothecium roseum 0+0.00 0+0.00 0+0.00 0+0.00 0+0.00 3.33+1.08
Total 33.65 26.31 54.32 38.99 31.31 96.63

* Means of three replicates + SD
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Fig.1: Reduction (%) in seed-bornePyrenophorateresrecorded in barley seeds treated with five plantxdracts
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Fig. 2: Reduction(%) in barley seeds mycoflora reaaled in barley seeds treated with five plant extrats

Seed infection (%) was evaluated as: (number afsséemples) with occurrence of fungi/total numifezvaluated
seeds) x 100.
DISCUSSION

In the present investigation, the aqueous extriaota ten medicinal plants were screeriedsitro andin vivo for
antifungal activity against an important foliar aseled borne phytopathogenic fungus. These plants sedected
based on traditional medicine knowledge and onoanselection from the local flora.

Data of mycelial growth inhibition recorded 7 dafter inoculation at22°Cshowed that the plant exsraxhibited

antifungal properties that justify their traditidnese as medicinal plants. This inhibition activitay be due to the
presence of active principles in the plant matsri#@lants generally produce enormous amounts afnsecy

metabolites which constitute an important sourcemi€robicides, pesticides and many pharmaceuticags

[16,17]

Results revealed, that the increase in the ant@uragtivity of the extracts was enhanced by ina@eas
their concentration. This finding agrees with thepart of Bansoetal.[6]who reported that higher
concentrations of antimicrobial substance were m@mpamied by higher growth inhibition. Highest
significant effect was observed at a concentra®nl500 ppm for the ten plants extracts while teast
was recorded at a concentration of 100 ppm.

The extracts differed significantly in their potehtto inhibit the growth ofP. teres These difference can

be explained by differences in the nature of théraexs, because they come from different plant isgec

and families. The differences in the chemical cosifmmn of the extracts could also constitute an
explanation.

Five of the most effective extracts were selectedl avaluatedin vivo on barley seedlings by spray
inoculating 15 day-old seedlings. The preventived acurative efficacy of these extracts was assessed
using a percentage disease severity 9 days ateulation.

Data showed that all treatments significantly reduthe net blotch severity compared to the untdeatatrol, with
the greatest reduction occurring when the treatmexs applied 1 day pre-inoculation. While symptoomsthe
leaves of control plants appeared as coherent tieen@as, extract-treated leaves only developeallsnchlorotic
spots.

The reduction of disease severity and increasegtymsuggest that natural plant extract may havangortant
role in biologically based management strategies

It can be concluded that the protective effecthef éxtracts against barley net blotch had resuitaihly from the
inhibition of conidial germination, suppressiontbé mycelial growth of the pathogen accompaniedh witslight
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activation of the host defense mechanisms. Sepeoahylactic treatments of plants with differenbstances were
reported to induce resistance against bacterial &nhd fungal diseas¢s).

Among the plant extracts tested,. articulate and A. valentinus extracts showed a strong antifungal
activity in comparison with other plants’ extract¥he antifungal potential of these extracts had been
demonstrated by Simoussa &t [18] in relation to the reduction of date palm wilt (Bayg) caused by
Fusarium oxysporunf. sp. albedinis. Also Boungab etal.[19] reported thatA. valentinusextract showed

a toxic activity against two phytopathogenic fundP. teres and Bipolariss orokiniana by reducing
considerably the mycelial growth and by inhibitithg spore production.

Our results demonstrated tHaviscosaandS. officinal isextracts were also effective as compared withctimrol
treatment. Several studies had shown thaiscosais an important source of bioactive compounds agalifferent
fungal species of medical or agronomic importa@afarchia etl. [20] reported that flower and leave’s extracts of
I. viscosaobtained with different solvents showed an antilragtivity agains€Candidaspecies and dermatophytes.
The aqueous extract bfviscosaeaves was also effective agaifisichophyton mentagrophytesst, 15ug/ml, where
the inhibition recorded was more than 9(24].

The leave’s extract of. viscosahave been found to be rich in sesquiterpene lastaramed tayunine. This
compound showed inhibitory activity agaifdtcrosporumcani@ndTricho phytonrubrurf22]. In addition, another
sesquiterpene lactone, the tomentosine, was isblageCafarchia etl. [16]from freshl. viscosdlowers which
exhibited an antifungal activity agairgt canis M. gypseunandT. mentagrophytes.

On the other hand, Wang &t [23] showed that. viscosaorganic extracts were effective in controlling lateght
(Phytophthora infestafis potato and tomato, downy mildew in cucumtkes€udoperono sporacubensipowdery
mildew in wheat Blumeria graminid. sp. tritici) , and rust in sunflowePccinia heliath.

The antimicrobial activity ofS. officinalishad been demonstrated by Yanarakt[7]who reported that among
26plant extracts teste®. officinalisextracts exhibited strong inhibitory effects &ytophthora infestanghe
causal agent of potato late blight, since it corngbhye suppressed the mycelial growth of the fungtus4%
concentration.

In the case oRosmarinus officinalisThe antifungal activity of ethanol extracts ofstiplant was tested against
strains ofAspergillus flavugndA. ochraceusThe results showed, that the extracts used attowentrations could
have significant potential for the biological caitof these fungi in foodstuff@4].

Net blotch pathogen was found to be seed-bornesard transmitted. Therefore, the deep-freezing odetias
used to detect and isolate the associated seed-pathogens. Totally, 13 fungal genera includinth lsaprophytic
as well as pathogenic were encountered in the presady.

Seed-treatment trials with the plant extracts $eteshowed, at high concentrations, a significadtiction in seed-
borne inocula. Among the five selected plant spe@gueous extract df .viscosaproved to be the most effective
in inhibiting the barley seeds mycoflora. This alva¢ion suggests that the aqueous extracts ofrdiffgplants may
be used as biofungicides against seed - borne.fttayvever, their efficiency depended on the typelaht used,
and the résistance or the susceptibility offereduimgal species.

CONCLUSION

The results obtained from the present investigasioowed that the aqueous plant extracts testedbiesmtifungal
effect on the test organism. Extracts of the plessd in this study could be exploited as an alter@areatment for
future plant disease management and might cong¢rituithe development of environmentally safer akigves to
protect plants from pathogenic fungi. Howevierther phytochemical researches are needed tdifiglé¢ine active
principles responsible for the antifungal effectseach plant and to make this a practical optiorbéoused by
farmers.

REFERENCES
[1] WA Shipton; TN Khan; WJR BoydRev. Plant Pathol1973 52, 269-290.
[2] JC Sutton; P Steeléan. J. Plant S¢i1983 63, 631-639.

[3]TK Turkington;ATekauz;KXi;HRKutchePrairie Soils and Crops2011, 4, 142-150.
[4] HL Wu; BJ Steffenson; Y Li ; AE Oleson ; S Zhm@an. J. Plant Pathol 200325, 82-90.

738



Boungab Karima et al J. Chem. Pharm. Res., 2015, 7(2):732-739

[5] K Boungab; L Belabid; Z Fortas; B Bay®&aytopathol.Medit 201251(3), 577-586.

[6] A Banso; SO Adeyemo; P JeremiahApplied Science and Managemdr@993, 9-11.

[7]1 Y Yanar; IKadioglu; A Gokce; BDemirta; N Gorert Cam; M WhalorAfr. J. Biotechnol2011,10(14), 2625-
2629.

[8] S Shuang; S Jing; G Zhihong; S HailodgChem. Pharm. Re2Q14 6(11),156-160

[9] F Daayf; A Schmitt; RR Belangétant Dis,1995 79, 577-580.

[10] J Gyung; S Kyoung; K Jin-Seok; L Seon-Woo; h Joung; C Kwang Yun; K Jin-Che®&lant Pathol.
J.,2004 20 (3):184-191.

[11] L Belabid; L Simoussa; B BayaAdvances in Environmental Biolog?01Q 4(1), 95-100.

[12] S Gupta; R Loughman; GJ Platz; RCM Lakasst. J. Agr. Re003 54,1379-1386.

[13] M Jalli. Ann. App. Biol2011, 158: 95-105.

[14]B Sas-Piotrowska; W PiotrowsBi.Plant Prot. Res201Q 50 (1), 117-124.

[15]ISTA; Seed Sci. Technpl996 24,335pp.

[16]C Cafarchia; N De Laurentis; MA Milillo; V Los&o.Parasitologia,200], 43, 117-121.

[17] B Mahesh; S SatishwWorld J. Agri. Sci.2008 4, 839-843.

[18] L Simoussa; L Belabid; ATadjeddine; M Bellahee B Bayaarab Journal of Plant Protection201Q 28, 71-
79.

[19]KBoungab;ATadjeddine;LBelabid;Zfortas;FLazrdProc. 4éme . Conf. Int. Lille, Franc011, 230-238.
Available on: http://www.cabdirect.org/abstractsf26378867.html

[20] C Cafarchia; N De Laurentis; MA Milillo; V Laco; VpucciniParasitologial9994, 579-582.

[21] MS Ali Shtayeh; SL Abu GhedelMycoses1999 42 (11), 665-672.

[22] M Maoz; Y Kashman ; | NeemaRlanta Med, 1999 65, 281-282.

[23] WQ Wang; BH Ben-Daniel; Y Cohe2004 (Abstr.) Phytoparasiticgp. 32.
[24]SCenteno;MACalvo;CAdelantado;SFiguefeak J. Biol. ScR01Q 13(9), 452-5.

739



