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ABSTRACT

Crude aqueous and methanolic extracts of 97 plpaties belonging to 35 families collected fromlest of Iran
were screened for antifungal activity against ecoiwlly important phytopathogenic fungi, Pythium
aphanidermatum. Bioassay of the extracts was cdredury paper disc diffusion method on agar platéuces with
four replications. Seventeen of 97 (17.5%) planécggs showed inhibitory activity against the tesfedgi.
Centaurea sp., Papaver dubium, C.behen, C.deprédgaericum perforatum, C.iberica, Juglans regia,cvaria
pyramidata, Mespilus germanica, Verbascum sp., Awativa, Alhagi camelrum, H. scabrulycyrrhiza glabra,
Haplophylum perforatum, Xanthium strumarium and tBlaica oleraceae were the active plant species reiai
P.aphanidermatum. The efficacy of the selectedt larde extracts against P. aphanidermatum was elsduated
in greenhouse condition. All tested plant extragése superior in reducing the disease severity@apared to the
control. Among the different treatments, seed imemits of G. Glabra and P.oleraceae extracts redutisease
severity from 70% for infected control to 43%. THisease severity was reduced to 46% for C.behleerefore,
weeding and returning these plant species to tliledsoetain the soil healthy is a way to reduceyfgpathogenic
fungi and success in a long-term crop productiongoam. According to these results, we conclude ttimaflora in
the west of Iran can be regarded as a rich sourfcplants with antifungal activity. Therefore, fuethscreening of
other plant species, identifying active fractions roetabolites and application of active extractsden field
condition are warranted.

Keywords: Antifungal activity, Crude extract, Iranian planBgper discPythium aphanidermatum.

INTRODUCTION

Crop losses due to plant diseases are estimated édout 14% worldwide [1] and 20% for major foeasl cash
crops [23]. Nowadays, synthetic pesticides are kndwv be the most effective method of the pest asdade
control. However, they are not considered as a-teng solution due to the concerns associated pattticides
application such as problems of public health,iremmental pollution, reduction in crop qualitypxtc effect on
non-target organisms and causing resistance in gestdisease agents, [ 17, 24,25]. Thus, it isebwed that
pesticides should be optimized under integrated pesnagement programs [15]. IPM for conserving agro
ecosystem is include the use of pest-resistantiwand, holding pests at tolerable levels, and mgkise of natural
productg25].
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In recent years, natural plant products as enviemmaly safe option have recieved attention for mabling
phytopathogenic diseases. Therefore, considerabkarch to search for biocides that are enviroratigrsafe and
easily biodegradable have been carried out dudsgtivo decades [2, 32]. Investigation of plantstaiming natural
antimicrobial metabolites for plant protection hHeeen identified as a desirable method of diseastratd19,25].
Given the effect of the plant species origin andeagie diversity on chemical composition, studiesesaing for
novel antifungal compounds in plants from differpatt of the world are needed. So, in this researehscreened
plants from west of Iran.

Iran is divided to 31 provinces including Kermartstend Hamadan, with a vast range of climatic cookt,
located in the west of the country. Plant divergtyery rich in these two provinces; thereforisiexpected to find
significant and distinct variation in secondary atetlites with antifungal activity. Iranian plantave been screened
previously for antimicrobial activity [ 13,14,268F but with a focus on activity against agentsliseases in human.
There have been no comprehensive screening stmfiesctivity of Iranian plants against the phytdpagenic
fungi. Author screened 63 plant species collectethfwestern Iran for inhibitory activity againBthizoctonia
solani, Fusarium oxysporunand Cochliobolus sativus[3]. He found that the extracts @&flycyrrhiza glabra
Rosmarinus officinalis, Avena sativa, Vaccaria pgidata, Centaurea behen, Anagalis arvenaisl Tribulus
terrestrishave broad-spectrum of antifungal activity.

The destructive phytopathogenic funBiythium aphanidermatumwere considered to test the antifungal activity of
plant species. This fungus is a phytopathogenigdarat farm level. The disease caused by this figa major
problem for a wide range of horticultural crops.[8Jo single method is available to provide adegueaintrol of the
disease [2]. However, nowadays seed treatment glihmical fungicides especially systemic fungiciieshe
effective method for the control of these kindsdideases. Evaluation of plant species against natoagent,
P.aphanidermaturhas been earlier investigated under laboratorygaeenhouse conditions in different parts of the
world. An aqueous extract of fenugreek was repaidadhibit mycellial growth of P.aphanidermarunil6]. It was
also reported that this fungus is the most redistpecies among five tested phytopathogenic furtnginmexposed to
the extract of fenugreek. Suleiman and Emua (2@8&ed that ginger and aloe could completely iihthoe
mycelial growth ofP. aphanidermatununder laboratory condition [31]. Both extracts &shown to be effective
against the fungus for short period under field dittons. It has been reported that the aqueous@&xbf
Zygophyllum fabagoinhibits the growth ofP.aphanidermatufil]. Ethanolic extracts ofAllium sativum,
Azadirachta indica, Curcuma longand Zingiber officinalis were shown to inhibit mycellial growth of
P.aphanidermaturrespectively, inn vitro condition [29]. The extracts of\.sativum, A. indica, Z. officinaliand
Datura stramoniunwere also introduced respectively to reduce theade severity caused by fungus significantly.
The leaf extract of zimmu was also reported to fiecdve againstP.aphanidermatumin in vitro andin vivo
experiments [21].

Regarding the importance of screening plant crexieacts as first step of the project and the irtgyare of
bioactive crude extracts as ecofriendly agentdectdd plants from the west of Iran were screergainat the
P.aphanidermatumrherefore, objective of the research reporte@ exs, as a part of larger screening program, to
assess the arflythiumactivity of extracts from 97 randomly-collectecapt species in Kermanshah and Hamadan
and then evaluate the efficacy of the some selggi@at crude extracts against tRe aphanidermatunin green
house condition.

MATERIALS AND METHODS

Plant material and fungi

Ninty-seven plant species from 35 families werdeméd from the various parts of the provinces efridanshah
and Hamadan in western Iran (Table 1). As a pa# wfder screening program, plants were randomligcied to
increase the chance of finding plants with bioactxtracts. The plants were identified by Razi @rgity, College
of Agriculture at Herbarium and the scientific nameere checked in the International Plant NamesxXnd
(http://www.ipni.org/ipni/plantnamesearchpagg.déach sample was cleaned, air dried in the shadeground to a
fine powder with a coffee grinder.

Pythium aphanidermaturwas provided by the Plant Pathology Laboratorym@as of Agriculture and Natural
Resources, Razi University.
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Preparation of plant extracts

The powdered plant materials were extracted at rtemperature using water and methanol. Aqueous@idn
was achieved by adding 100 ml distilled water tg &f plant powder and brought to the boil (oncedm)i The
suspension was allowed to stand for 4 h beforegbfiitered. The extract was then concentrated usingtary
evaporator. A sample of extract at concentratiod@ mg/ml was bioassayed, as described in bioassetjon.
Methanolic extracts were also obtained as desciiBed he obtained residues were dissolved in 45&thanol in
distilled water and a sample of extract at coneiutn of 100 mg/ml for bioassay was provided.

Bioassay of plant crude extract in laboratory condion

Fungal bioassay was performed as previously destrib] using the paper disc method to reveal atbitory
effect of plant crude extracts. Each autoclaveerfipaper disc (6 mm diameter) was loaded with 5glL0f the
crude extract at the concentration of 100 mg/mué&kd¢p 5 mg/disc). The discs were dried betweeh aaplication.
Negative control discs were prepared with 5x10 fuithe appropriate solvent, sterile water or 45% hagol.
Positive control discs at concentration of 1 mg/diere prepared with mancozébve millimeter in diameter plug
of each fungus was transferred to potato dextrgae @DA) media and incubated at 25°C in the dautk mycelia
reach to approximately 25 mm from the edge of tlatep Loaded paper discs were placed on the grovettium
about 10 mm from the margin of the growing myceAdter addition of the paper discs, the plates whargher
incubated at 25°C and radius zone of inhibitiostice between the centre of the paper disc andferidar zone
from three different directions) was recorded. Eptdte was examined for any inhibitory effect evemp hours.
Four replicates were prepared for all extracts@ndrols and the experiment repeated twice.

Greenhouse test to controPythium aphanidermatum

Seeds of cucumber (five seeds per plostic potewenked in a 5% sugar solution for 30 seconds sifidace-
disinfestations with 1% sodium hypochlorite. Théclgt seeds were fully mixed with the dried powddrtioe
extracts in the target treatment. The proportiorthaf extract was about 10% of the weight of thedse&oil
infestation was conducted by mixing the pasteursmtof each plastic pot (1010 cm) with 0.5 glé inoculum
prepared on a mixture of hemp seeds and sand.dExteated or non-treated seeds were sown in elastigpot
containing infested or non-infested soil. Therefereatments were in five groups; 1. Extract-trdageeds sown in
infested soil 2. Extract-treated seeds sown ininfested soil (to determine possible side effedtthe extract) 3.
Non-treated seeds sown in the infested soil (pasitiontrol) and 4. Non-treated seeds sown in néestad soil
(negative control) 5. Fungicide-treated seeds fasiied soil. Non-infested pots were received heermtamixture
instead of inoculums. The experiment was perforinegix replications.

Disease assessment was initiated following seeddimgrgence. The number of decayed seeds and ggedlin
exhibiting damping off was recorded daily and thenber of unsurvived seedlings that calculated tiweeks after
sowing date was recorded as disease severity.

RESULTS

Bioassay of plant crude extract in laboratory condion

Ten aqueous and 15 methanolic plant extracts sedde vitro ( from 186 extracts) showed varying levels of anti
Pythiumactivity, expressed as radius inhibition zone fi®®80 to 12.25 mm (Table 1). Of the 97 specistetk 17
(17.5%) showed activity against mycellial growth Ryfthium aphanidermaturinhibition of fungal growth was
recorded with extracts dfentaurea sp., Papaver dubium, C.behen, C.deprégaericum perforatum, C.iberica,
Juglans regia, Vaccaria pyramidata, Mespilus geriman Verbascum sp., Avena sativa, Alhagi camelrkim,
scabrum, Glycyrrhiza glabra, Haplophylum perforatum, Xantmiustrumariumand Portulaca oleraceae The
maximum inhibition was obtained when the fungus wggosed to 5 mg per paper disc of methanolic eixtra
Centaurasp. (12.25+0.75 mm) similar to 1mg per paper dismancozeb as a positive fungicide (12.58+0.42 mm)
Interestingly, It was found that all species @&ntaurainhibited the mycellial growth of the tested fusgihe
inhibitory effect of some plant extracts on myadljrowth ofP.aphanidermatunwvas shown in Figure 1.

Efficacy of seed treatment of extracts on diseasedidence caused by. aphanidermatum

Seed treatments by different extracts (10% wi)e superior in reducing the disease severityoagpared to the
fungus-infected control. Among the different treatits, seed treatments Gf Glabrg P.oleraceaeC.behenA.
camelorumand Verbascumsp. extracts reduced disease severity causedP.aphanidermatunfrom 70% for
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fungus-infected control to 43%, 43%, 46%, 53% a6%5respectively (Figure 2No side effect of the extracts on
the seedlings was observed when the extract treatgchon-treated seeds were compared.

Table 1.1n vitro screening for antiPythium aphanidermatum fungal activity (mean + standard error, n=4) of
plant extracts at 5 mg/paper disc

Plant Family Location Part Used Solvent | Zone of Inhibition
Amaranthus retroflexus. Amaranthaceae | Kermanshah | Shoot \I</IV m:
Ixiolirion tataricum Hall (Pall.) Amaryllidaceae | Kerend gharb| Total \|</|V v,\\l/l|
Artedia squamaté. Apiaceae Sarpole zahahy Total \,(/IV V'\\llll
. . . w WI
Bupleurum kurdicunBoiss Apiaceae Sarpole zahah Total M Wi
. . . W ND
Cuminum cyminurh. Apiaceae Kermanshah | Seed M NI
. . W ND
Dorema aucherBoiss. Apiaceae Kerend gharb| Shoot M NI
Echinophora platylob®C. Apiaceae Tuiserkan Leaf \I</IV m:
Foeniculum vulgaréill. Apiaceae Kermanshah | Shoot \,(/IV m:
Ferulago angulata Boiss. Apiaceae Kerend gharb| Flower \,(/IV V'\\llll
. . . W WI
Johrenia aromatic&ech.f.. Apiaceae Kerend gharb| Shoot M NI
Oliveria decumbens Vent. Apiaceae Sarpolezahab| Total \|</|V m:
Prangos ferulacedindl. Apiaceae Kerendgharb | Shoot \,(/IV m:
Torilis sp. Apiaceae Sarpole zahahy Total \I</IV V,\\llll
Avristolochia bottaglaub. & Spach Aristolochiaceae| Serkan Total \|</|V m:
Asparagus officinalig. Asparagaceae | Kermanshah | Shoot(no fruit) \,(/IV m:
Carduus arabicusacq Asteraceae Kermanshah | Shoot \I</IV m:
w 7.58+0.33
Centaurea beheh. Asteraceae Garaban Total M 0.58+0.45
o ) W NI
Centaurea ibericé&ennen&Elias Asteraceae Sarpole zahah Total M 9334031
Centaura sp. Asteraceae Harsin Shoot \I</IV 12'1530'75
. . w 8.83+0.98
Centaura depressil.Bieb Asteraceae Tuiserkan Total M 9.53%0.38
Crupina crupinastrunVis. Asteraceae Kermanshah | Total \,(/IV V'\\llll
Cynara scolymuk. Asteraceae Kermanshah | Fruit \I</IV m:
Echinaps ritrodesunge Asteraceae Sarpole zahal Shoot W NI
M NI
Gundelia tournefortiL. Asteraceae Sarpole zahah Total \I</IV “:
Silybum marianunfL.) Gaertn. Asteraceae Kermanshah | Leaf+ root \I</IV m:
W NI
Taraxacum sp. Asteraceae Kermanshah | Shoot M Wi
Leaf W nD
M 7.10+0.22
Xanthium strumariunh. Asteraceae Kermanshah | Fruit W 6.90+0.45
Stem M Wi
Root M NI
Anchusa italiceRetz Boraginacee Kermansha Total W NI
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Plant Family Location Part Used Solvent | Zone of Inhibition
M Wi
. . W NI
Onosma sp. Boraginaceae Bide sorkh Total M NI
Trichodesma zeylanicuR.Br. Boraginaceae Tuiserkan Shoot \,(/IV m:
Alysum strigosunsoland Brassicaceae Tuiserkan Total \,(/IV m:
Conringia orientalisL. Brassicaceae Kermanshah | Total \,(/IV m:
Goldbachia laevigatC. Brassicaceae Kermanshah | Total \,(/IV m:

. L . . w NI
Isatis lusitanical. Brassicaceae Bisetun Total M Wi
Matthiola arabicaBoiss Brassicaceae Jairan Bolagh| Total \,(/IV m:
Nasturtium officinalé/V.T.Aiton Brassicaceae Sarpole zahah Total \,(/IV V'\\llll
Neslia apiculateFisch., C.A.Mey. & Avé-Lall.| Brassicaceae Kermanshah | Total \I</IV m:
Sameraria stylophor8oiss Brassicaceae Biseton Total \,(/IV V'\\llll
Sisymbrium sp. Brassicaceae Sarpole zahah) Total \,(/IV m:
Dianthus orientaliDonn Caryophyllaceae| Tuiserkan Total \I</IV m:

. . . W 7.71+0.58
Vaccaria pyramidatdedik. Caryophyllaceae| Sarpole zahah Total M 8712057
Chenopodium alburh. Chenopodiaceael Kermanshah | Shoot \,(/IV m:
Kochia scoparigL.) Schrad. Chenopodiaceae| Kermanshah | Total \I</IV V'\\llll
Cuscuta sp. Cuscutaceae Kermanshah | Total \,(/IV m:

. . . W NI
Dipsacus sp. Dipsaceae Tuiserkan Total M NI
Alhagi cameloruntrisch Fabaceae Sarpole zahah Total W NI

g : p M 8.17+0.24
Pisum sativunt.. Fabaceae Sarpole zahal) Total \|</|V m:

. W 7.41+-0.08
Glycyrrhiza glabral. Fabaceae Kermanshah | Shoot M 736:0.23
Melilotus officinalisLam. Fabaceae Kermanshah | Total \I</IV m:
Prosopis stephanian@Villd.) Fabaceae Sarpole zahal) Total \I</IV m:
Scorpiurus muricatsiL. Fabaceae Sarpole zahal Total \I</IV V'\\llll

- - . . W NI
Vicia ervilia L. (Willd.) Fabaceae Harsin Total M NI

. . W NI
Geranium sp. Geraniaceae Sarpole zahah Total M NI
Hypericum scabrurh Hypericaceae Tuiserkan Total W ND

- M 7.75+0.44

. . . W 9.44+0.63

Hypericum perforatuni. Hypericaceae Homail Total M 758%0.19
. . w 8.42+0.46

Juglans regid.. Juglandaceae Serkan Fruit peel M 8.79+0.6:

Lallemantia sp. Lamiaceae Kerend gharb| Total \I</IV m:

. . . W Wi
Lamium amplexicaelL. Lamiaceae Sarpole zahah Total M NI
Stachys inflat®enth Lamiaceae Tuiserkan Shoot \I</IV V'\\llll
Stachys lavandulifoli&ahl Lamiaceae Tuiserkan Shoot \I</IV “:
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Plant Family Location Part Used Solvent | Zone of Inhibition
Salvia multicalus/ahl. Lamiaceae Tuiserkan Shoot \I</IV V'\\I/II
PO - - W WI
Fritillaria imperialis L. Liliaceae Kerend gharb| Total M NI
Gagea sp Liliaceae Tuiserkan Total \I</IV m:
. - . W NI
Muscaria neglectum Liliaceae Tuiserkan Total M NI

. - W NI
Ornithogalum sp. Liliaceae Kerend gharb| Total M NI
Abutilon theophrastMedik. Malvaceae Kermanshah | Total \,(/IV m:

Shoot \I</IV m:

Malva neglectawaller. Malvaceae Kermanshah W NI
Leaf+Stem M Wi

. W NI

Orobanche alb&chb. Orobanchaceae | Tuiserkan Total M NI
Olea europaed.. Oleaceae Sarpole zahah) Leave+stem \I</IV V'\\I/II

. . W ND

Syringa vulgarid_. Oleaceae Kermanshah | Shoot M NI

) . W 9.08+0.17
Papaver dubiunt.. Papaveraceae | Tuiserkan Total M 96720 12
Acantholemon sp. Plumboginaceae| Tuiserkan Total \I</IV m:

. . . . W NI

Aegilops triuncialisL. Poaceae Tuiserkan Shoot M NI
. W ND

Avena sativa Poaceae Kermanshah | Root M 8502063
Bromus tomentelluBoiss. Poaceae Tuiserkan Total \I</IV m:
S L W NI
Digitaria sanguinalis Poaceae Kermanshah | Shoot M NI
Echinochloa crus-gallL. Poaceae Kermanshah | Total \,(/IV m:

) . . W NI
Melica persicakunth Poaceae Tuiserkan Total M NI
Phalaris sp. Poaceae Sarpole zahah Total \,(/IV V,\\IIII
Setaria viridisL. (P.Beauv) Poaceae Kermanshah | Shoot \,(/IV m:

. . W NI
Stipa barbataDesf. Poaceae Tuiserkan Total M NI

. . W NI
Taniterum sp. Poaceae Tuiserkan Shoot M NI
Portulaca oleraceae. Portulacaceae Sarpole zahahh Shoot W NI

: P M 7.040.22
) . . W WI
Anagallis arvensis. Primulaceae Sarpole zahah Total M Wi
Ranunculus arvensis Rananculaceae | Kerend gharb| Total \,(/IV m:
Mespilus germanic@hunb Rosaceae Kermanshah | Leaf W ND

pius g : M 9.33:0.36
Callipeltis cucullaria(L.) DC. Rubiaceae Tuiserkan Total \,(/IV m:
Haplophyllum perforatun@MB.) Kar. and Kir. | Rutaceae Tuiserkan Total \,(/IV 7'2\7,\%0'66
Linaria chalepensiill. (L.) Scrophulariacea¢ Sarpole zahah Total \,(/IV m:
Scrophularia striataBoiss. Scrophulariacea¢ Sarpole zahahy Total \,(/IV m:

) . \W 8.67+0.19
Verbascum sp. Scrophulariacea¢ Tuiserkan Total M 21720 35
Veronica anagallis-aquatich. Scrophulariacea¢ Sarpole zahah Total W NI
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Plant Family Location Part Used Solvent | Zone of Inhibition
M NI
— W NI
Nicotiana tabacunt.. Solanaceae Super market | Leaf M NI
Hyoscyamus reticalatus Solanaceae Garaban Total \|</|V \I/\\IIII
Valerianella sp. Valerianaceae Tuiserkan Total \KAV H:
Shoot \KAV m:
Tribulus terrestrisL. Zygophyllaceae | Sarpole zahah W NI
Root M NI
. - . w NI
Urtica dioical. Urticaceae Serkan Total M NI

Mancozeb (fungicide) 12.58+0.42

", mean of radius inhibition zone (mm) + standartberW, water; M, methanol; NI, no inhibition; Wiyeak inhibition; ND, not done.

Figure 1. Inhibitory effect of plant crude extracts (5 mg/paper disc) on mycelial growth oPythium

aphanidermatum. Control is paper disc loaded by solvent (45% metmol)
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Figure 2 Efficacy of seed treatment with differentplant methanolic extracts on damping off disease @idence
caused byPythium aphanidermatum in cucumber, three weeks after sowing date.

DISCUSSION

Results indicated the presence of antifungal comg@sun different extracts (Table 1) which in agreatwith the
results reported by other researchers on diffgratitogens [3,21,33].

Anti-Pythium activity of all testedCentaureaspecies in present study indicated that thesetplare potent
antifungal plants with possible potential for thetrol of damping-off diseases in cucumber. Théfamgal activity
of the plants in this genus was reported earligt,18]. Nine different compounds isolated from #egial parts o€.
thessalassp.drakiensisand C. attica ssp.attica were shown to be effective against fungi [30]. rEHfere, more
research on the activity of the plants in this geagainst the other plant pathogenic fungi wouldfelue.

The broad antimicrobial activity of the plant specivas shown to be related to the presence of wep@tkaloids
and tannins [22]. The antifungal activity Af sativaprobably may be due to presence of saponins in ¢batent
[10, 21]. The inhibitory effect oiX. strumariuncould be due to the presence of sesquiterpernenkes{19]. In this
study, it was shown thad.perforatum (Syn H. acutifolium collected from Homail represents antifungal
activity. Our results are in accordance with theevious findings reported [7]. It has besund that this
plant possesses antifungal activity and quindditk@loids especially flindersine are responsibléhis activity.

While several plant extracts tested showed a tagéllof inhibition at a single concentration (5nmagpr disc), plant
species with adequate material and different rafgactivity on P.aphanidermatunvere selected for greenhouse
experiment. So, seeds of cucumber were treatechdyextracts ofC.behen, Verbascumsp., A. camelorumG.
Glabra andP.oleraceaeThe disease severity of different treatments veailated. Results indicated that all plant
extracts reduced the disease severity and norteeof had side effects. Among the tested exti@ct&labraand
P.oleraceae were the most active extracts. Although all af filant extracts showed activity, the order ofrthei
activity in greenhousexperiments was different froim vitro experiment. The difference between results otwe
experiments could be because of the nature of ldrg pompounds and their interaction with soil counpds. As
discussed by Kim et al. (2002), the efficacy ofnplextracts on the control of plant pathogens étdfiexperiments
was rarely proven[19]. The results of this experitnagnd similarin vivo experiments could help to explore novel
natural products and ultimately could contributeststainable agriculture. This will provide berefib farmers,
environment and whole society.
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As Chitwood (2002) stated, the results of thesalkinf research could help to develop new natunagifiide,
chemically synthesized derivatives or to grow than{s with antifungal activity in a crop rotatiomogram [9].
These results will also help to find out the activetabolites in active plants and subsequently teelse in reverse
genetic engineering from metabolites to genes. Riéug to the allelopathic properties of oafs/€na sativg oat
can be grown in a crop rotation program to suppaessbreak the cycle of soil-borne plant pathogémigi [27].
Therefore, oat as unknown crop plant in Iran cdwétp to reduce the severity of soil borne diseaskseover, as
most of the plant species with inhibitory effect Braphanidermatunare known as weeds, we can conclude that
weeding and returning these plant species to théasecetain the soil healthy is a way to reducetpbathogenic
fungi and success in a long-term crop producti@y@m.

These results and the acceptable percentage pfahts with antifungal activity (17.5% in this syjdndicated that
the flora in the west of Iran can be regarded aila source of plants with antifungal activity. Beefindings
encouraged us to continue screening more plantespfer antifungal agents.

The results of this study may form the basis oftfeir investigation on fractionation for finding et fractions and
the effect of origin of growing on the quality aqdantity of active compounds. Therefore, furtheestigations are
being conducted 06. GlabraandP.oleraceaes they showed more inhibitionimvivo experiment.

CONCLUSION

According to the results and discussion mentiort®m/@, we can conclude that the flora in the wedtaf can be
regarded as a rich source of plants with antifuragdilvity. Therefore, more research needed to fivedplant with
high level of toxicity against phytopathogenic fuirglaboratory and field conditions. Moreover, @éan on how
we can use the results of these kinds of studipsriis on the nature of the plant with antifungéivag. Here, we
could advise that weeding and returning these [dpeties to the soil is a way to reduce phytopathimgfungi and
success in a long-term crop production programwefwould like to retain soil and environment hiegltwe must
reduce the usage of pesticides and find alterrmtife a regard to the research results, it is plessd continue
screening , explore biocides as alternatives aedrud®M program.
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