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ABSTRACT

The Present work studied the biological agénwiride (T.V) and antifungal activity of the aqueous estra
plant(PE) obtained from rough CocklebXirstrumarium L. against thdR. solani (R.S) caused by damping-off on Okra in
the PDA and greenhouse. THatviride has antagonistic activity agaifigtsolani were attain 100% in the PDA. All tested
plant extract concentrations had antifungal agtigigainstR. solani. Radial growth ofR. solani decreased significantly
with increasing the concentration of plant extr&tigh growth inhibition was observed at concentrat#0% were attain
100% when of the concentration other 0, 10, 20 2dd@6 inhibition attain to 0, 62.12, 72.59 and 8¥DBespectively.
Germination percentage of seadsreasingin treated plants with R.S+T.V+PE treatment whittaia 90.00% compared
to treated plants with R.S attain 60.00%. Dampiffgeercentage of seedling reducing in treated glavith R.S+T.V+PE
treatment which attain 26.33% compared to treatedt with R.S attain 36.10%. Root and shoot lengtineated plants
with R.S+T.V+PE treatment which attain 30.92 ancb4&m respectively compared to treated plants Rith attain 26.16

and 7.00 cm respectively.
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INTRODUCTION

Fungal infections cause significant loss in mangnemic crops. Crop losses are estimated to be ab&t
worldwide (Agrios 2005). They cause Rhizoctoniatroot, and stem-rot on a wide variety of agricuducrops,
respectively (Yaqub and Shahzad 2005). Chemicalraomay be available to effectively and extensjvedduce the
effects of most fungal disease but field applicatdd these chemical fungicides may not al- wayslésirable. Excessive
and improper use of these fungicides presents gedaa the health of humans, animals, and the enrient. Therefore,
an extensive search for biofugicides that are enwirentally safe and easily biodegradable have basmmed out during
the last two decades (Gnanamanickam 2002). Thayabfl Trichoderma spp. to reduce the disease is well known and
related to the antagonistic propertiesTofchoderma, which involve parasitism and lysis of pathoged &r competition
for limiting factors in the rhizosphere mainly iramd carbon (Chet, 1990)richoderma species can be very efficient in
controllingR.solani damping off of various vegetable plants using slv@ode of actions against the pathogen (Barakat e
al, 2007). Weindling (1932) described in detail thgcoparasitism of a fungal pathogen causing dampiffi disease
Rhizoctonia solani by the hyphae offrichoderma, including coiling around the hyphae, penetratiand subsequent
dissolution of the host cytoplasm. He also desdriba antibiotic which was toxic to bofR solani and Sclerotinia
americana, and named it gliotoxin. Integrated peshagement (IPM) for conserving agro-ecosystenudlhe use of

pest resistance cultivars, holding pests at tolerkivels and making use of natural products (Rali @arpinella, 2006).
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A number of studies have been conducted to expharputative traditional medicinal usesXofstrumarium. A methanol
extract was shown to have in vitro antibacterial antifungal activities (Jawad et al, 1988). theldgical activities of the
major bioactive compound, xanthatin, and other cammgs from Xanthium strumarium (Asteraceae) leaves
(Nibret et al. 2011). The investigation of plantstaining natural antimicrobial metabolites forngl@rotection has been
identified as a desirable method of disease colRal and Carpinella 2006). Various plant produits plant extracts,
essential oils, gums, resins etc. were shown todmelogical activity in vitro and in vivo and atesed as bio-fungicidal
compounds (Fawzi et al. 2009; Al-Askar and RasHziD}

MATERIALS AND METHODS
Rhizctonia solani

R. solani was isolated from diseased Okra seedling infe&gdlamping-off and root rot. Were isolated and
identified on Potato dextrose agar medium PDA bgr(Sch et al. 1980).

Trichoderma viride

T. viride were obtained from the Department of Plant Praiacigriculture College — university of Basra-Irag.
The fungus were culture on potato dextrose agariliedthe fungus was cultured in the laboratory preserved. It has
been sub-cultured on PDA for 7 days in 28°C andtshk&re kept in 4°C for further study after 7 dajgrowth.

Antagonistic Effects ofT.viride againstR. solani

Five-millimeter diameter disk obtained from the eduf actively growing colony oR. solani were paired on
individual plate of PDA with similar disk of. viride. in the control experiment Five-millimeter dianretisk obtained
from the edge of actively growing colony of pathogeere placed on center PDA plate the plates irnegbat 28°C and
measurements were taken after 7 days (Abd-El-Kéia@l. 2010) at the end of the incubation periadljal growth was

measured radial growth reduction was calculateélation to growth of the control as follows:
% reduction=C - T/C x 100
Where
C=radial growth measurement of the pathogen inrobnt
T= radial growth measurement of the pathogen irptiesence of.viride
Collection of Plant Material

The plant CockleburXanthium strumarium L. (Asteraceae) was collected in around of Agtimd college. the

powdered leafs was used for further studies.
Preparation of Plant Aqueous Extract

The fresh leafs were cleaned, dried and groundediime powdered sample 100gm were macerated g0l
sterile distilled water in a blender for 10 min.eTimacerate was first filtered through double-lagterauslin cloth followed
by centrifugation at 4000rpm for 30 min at room pamature. The supernatant was filter paper andiatel, which served
as the mother extract (Satish et al.2007).
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Antifungal Activity of Aqueous Extract

For screening of antifungal activity of powder ugsalsoned food technique was followed (sinha etl8P3)
potato dextrose agar PDA medium was preparationstendized. the medium was supplemented with céffé serial
dilution of aqueous extract i.e. 10, 20, 30 and#@om stock solution. about 15 ml of this mediurasyppoured into each
petriplate and allowed to solidify five mm disc &fdays old culture of fungus were placed at theereof the each
petriplate and incubation at 28 °C for five day$teAincubation the colony diameter was measureckintimeter cm for
each treatment group (for a given percentage afaetjtthree replicates were maintained. PDA medwitout the
aqueous extract was taken as control. The fungityxbf the extract was taken in terms of perceatathibition of

mycelia growth was calculated by using the follogvformula: % inhibition = dc — dt/ dc x 100
Where dc=Average increase in mycelia growth in cont
dt = Average increase in mycelia growth in treattt®ingh and Tripathi,1999).
Preparation of Inocula

Three hundred grams(300g) of ground maize wereesggd in 500 ml of distilled water containing 1%y
glucose.the suspended was dispensed in 1 litecalditesk and autoclaved at 121C° for 30 mints. flagk were allowed
to cool to room temperature before each flask waslilated separately with seven 5mm disc of youtg4( day old)
cultures ofR.solani andT.viride. The were incubated for five days at 25-28 C°.dbetent of the flask were aseptically
removed using flame sterile metal spatula intorcleays, covered with double —layered clean chekxb and sun dried

for seven to eight days.dry inocula were storeain temperature until needed (Okereke and Woko2i686).
Greenhouse Studies

Fifteen plastic pots (14cm diameter) were filledhaheat sterilized field soil at the rate of 1.5y pot, the field
soil was a sandy — loam with pH4.8 ; 0.1% totalid 4.6% organic carbon. Inoculation of potted famith the pathogen
was carried out at the following frequencies, satags as treatment, two days before and after thécagion of plant
extract (PE)T. viride (T.V) and Okra seeds were sown in treated sdit@trate of 10 per pot. Potted soils were inocdlate
by carefully scattering seven gramsRofsolani (R.S) inoculums by hand on the soil surface anaiéng with sterile soil
to a depth of 5 cm. two hundred milliliters of thgqueous plant extracts were application as soidires while seven
grams of maize-meal inoculums Bfviride were used. Pots inoculated without treatment amdinoculated pots served
as control. The potted soil were randomly arrangéde with three replications and disease incidemas determined by
recording the percentage of Germination seeds ¥5 dtier sowing as well as percentage of dampiffgared root and

shoot length 45days after sowing.
STATISTICAL ANALYSIS

Experiments with three replicates in three plangsenevaluated for each replicate. The results waleulated
taking control as 100% to find increase or decredsarious activities. The data were analyzed bg-way analysis of

variance (ANOVA). The treatment means were comphbgeB-values, with level of significance P<0.005.

RESULTS
Antagonistic Effects ofT. viride againstR. solani

The antagonism of. viride againstR. solani was tested by the dual culture method. It is exidem the results
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Figure 1,

Figure 1: Antagonistic Activity of Trichoderma viride againstRhizctonia solani
Antifungal Activity of Aqueous Extract

The growth reduction OR. solani in response to the tested plant extract concémisafpresented in Figure 2.
All tested plant extract concentrations had antilnactivity againsiR. solani. Radial growth ofR. solani decreased
significantly with increasing the concentrationpdfint extract. High growth inhibition was obsenatcconcentration 40%
were attain 100% when of the concentration othet®,20 and 30 % inhibition attain to 0, 62.12,582and 81.03%

respectively. the concentration 40% was selectédet@pplication in pot experiment under greenhaaselitions.

Figure 2: Invitro Antifungal Activity of the Plant Extract
Greenhouse Studies

Germination percentage of seeds, Damping-off péagenof seedling and Root and Shoot length weulzdéd
and tabulated in Table 1. Germination percentaggeetlincreasingn treated plants with R.S+T.V+PE treatment which
attain 90.00% compared to treated plants with R&8na60.00%. Damping-off percentage of seedlintuoing in treated
plants with R.S+T.V+PE treatment which attain 266838ompared to treated plants with R.S attain 36.1B&ot and
shoot length in treated plants with R.S+T.V+PE tiremnt which attain 30.92 and 10.54 cm respectivelijnpared to
treated plants with R.S attain 26.16 and 7.00 apeaetively. Effects ofrichoderma spp. against disease has been

Table 1: Effect of Plant Extract andT. viride in Suppressing of Pathogenicity ofR. solani on Okra Seedling under
Greenhouse Conditions

Treatments Percentage % Length Cm
Germination Seeds | Damping-Off | Shoot Length | Root Length |
R.S 60.00 36.10 26.16 7.00
R.S +T.V 73.30 28.86 28.20 9.16
R.S +PE 80.13 29.13 27.11 8.28
R.S+T.V+PE 90.00 26.33 30.92 10.54
Control 93.30 6.66 32.43 11.00
R.L.S.Dp o 5.37 5.08 0.73 1.29
DISCUSSIONS

That T. viride has antagonistic activity agairRt solani were attain 100%. Antagonism ®fichoderma species
againstR.solani has been reported by several workers.(Elad,1®¥é&atatny et al,2001 ; Howell, 2002 ; Mahamune and
Kakde, 2011) Stated that the mechanisms of theganism ofTrichoderma spp. against different pathogen may be due to

mycoparasitism, Competitation and antibiosis. Teavés aqueous extract showed potent antifungalitgcagainst
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mycelia radial growth oR.solani on PDA. The results was therefore in agreement wievious study showing the
antifungal against many fungi such as aqueous extfax. strumarium anti- phytophthore drechsleri activity as stated by
(Bahraminjad et al. 2012). reported by several wmsKkrichoderma viride reduced of emergence damping-off caused by
R.solani on Bean plant (Nashwa et al.2008). Trichoderma Simificantly increased bath size and weight eaB plant
under greenhouse conditions (Elad et al. 1980ntRigtract as potential antifungal substance has lexplored against
several fungal diseases. strumarium contain in their structure a series of compourzhsas glycosides and phytosterols
which have antifungal activity (Kamboj and KumaR010). Aqueous extract ofanthium spp. Were found to inhibit

mycelia growth ofAspergillus fluvas (Muhmmoud, 1999).
CONCLUSIONS

Outcomes of our study indicate thatviride have the potential to inhibition th® solani in the PDA media. and
antifungal activity of the aqueous extract planf(Bhtained from rough Cockleb strumarium L. against thdR. solani
(R.S) caused by damping-off on Okra in the PDA. Té¢wted both of th@. viride and aqueous extract of Cocklebur are

potent inhibition further greenhouse studies adainsolani causing damping off disease
REFERENCES
1. Agrios, G. M. (2005). Plant Pathology. 5th ed. ARw York, NY, 922 pp.

2. Yaqub F, Shahzad S. (2005). Pathogenicity of Stilerorolfsii on different crops and effect of indam density

on colonization of mungbean and sunflower. Pakidtamnal Biotechnology, 37: 175-180.

3. Gnanamanickam, S. S. (2002). Biological ControlCobp Diseases. New York. Basel: Marcel Dekker, [,
pp.

4. Chet, I. (1990). Biological Control of Soilborne tRagens with fungal antagonists in combination wsthil
treatment. In: Biological Control of Soilborne Pagiens (pp. 15-25). D. Hornby, R. J. Cook, Y. Hewi%{. Ko,
A. D. Rovira, B. Schippers, and P. R. Scott (Eds$éw York: CAB Publishing House.

5. Barakat, R. M, Al-Mahareeq, F, Ali-Shtayeh, M. 8dal-Masri, M. I. (2007). Biological Control d®hizoctonia

solani by Indigenoudrichoderma spp. Isolates from Palestine. Hebron Universitgdech Journal, 1: 1-15.
6. Weindling, R. (1932)Trichoderma lignorum as a parasite of other soil fungi. Phytopathol@p/837- 845.
7. Rai, M. and Carpinella, M. (2006). Naturally Océng Bioactive Compounds. Elsevier, Amsterdam, [2.50

8. Jawad, A. L. M, Mahmould, M. Jand Al-Naib, A. (198&ntimicrobial activity of Xanthium strumarium
extracts. Fitoterapia, 25: 220-221.

9. Nibert, R. M, Youns, M, Krauth-Siegel, R. L. and Wj M. (2011). Biological Activities of Xanthatirrdm
Xanthium strumarium Leaves. Phytotherapy Research. 25:1883-1890.

10. Fawzi, E. M, Khalil, A. A. and Afifi, A. F.(2009)Antifungal effect of some plant extracts Ahernaria alternata
andFusarium oxysporum. African Journal Biotechnology, 8: 2590-2597.

11. Al-Askar, A. A. and Rashad, Y. M. (2010). Efficaoy some plant extracts agairfghizoctonia solani on pea.
Journal Plant Protection Research, 50: 239-243.

www.tjprc.org editor@tjprc.org



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Ali Athafah Tomah Al-Malki

Domasch, K. H, Gams, W. and Anderson, T. H.(198®mpendium of soil Fungi. Vol. 1. Academic Press.
London.

Abd-El-Khair, H, Khalifa, M. K. R. and Haggag, E. K. (2010). Effect offrichoderma species on damping-off
diseases incidence some plant enzyme activity atrtional status of bean plant. Journal of Amenmi&cience,
6: 486-497.

Satish, S, Mohana, D. C, Raghavendra, M. P. anceé&ha, K. A. (2007). Antifungal of some plant ectra
against important seed borne patgogeAspergillus species. Journal of Agricultural Technology, 3B410.9.

Sinha, K. K.; Shina, A. K. and Prasad, G. (1993)e Effect of clove and cinnamon oils on the growatiu
aflatoxin producations bgspergillus flavus.Letter Applied Microbiology.16:114-117.

Singh, J. and Tripathi, N.N.(1999). Inhibition absage fungi of black gramigna mungo by some essential oils.

Flavour and Fragrance Journal,14:1-4.

Okereke, V.C. and Wokoha, R.C. (2006). Effect afgical plant extract3richoderma harzianum and captan on

the damping-off of Tomato induced Bglerotium rolfsii.Agricultural Journal, 1:52-54.

Elad, Y. (1996). Mechanisms involved in the biotmdicontrol ofBotrytis cinerea incited disease, European
Journal plant pathology. 102:719-732.

EL-Katatny, M.N, Gudelj, M, Robra, K.H, Elenghy, M. and Gubitz, Z.G. (2001). Characterization of a
chitinase and an endo-b-1, 3-glucanase frimthoderma harzianum Rifai T24 involved in control of the

phytopathogeisclerotuimrolfsii. Applied Microbiology Biotechnology, 56:137-143.

Howell, C.R.( 2002). Cotton seedling pre-emeregatam@ping-off incited byRhizopus oryzae and Pythium spp.
And its biological control withTrichoderma spp. Phytopathology, 92:177-180.

Mahamune,S.E. and Kakde, R.B. (2011). Incidencesedd-borne mycoflora on franch mutants and its

antagonistic activity again3trichoderma harzianum. Recent Research in Science and Technology,3:62-67

Bahraminejad, S, Abbasi,S, Massoumi,S.M. and TaBei{2012). Evaluation of inhibitory effects of madts of

plant from western iran agairBhytophthora drechdri. Australian Journal of Crop Science, 6: 255-260.

Nashwa, M. A .S, Abo-Elyousr, K. A. M. and Hassdh, A. E.(2008). Evaluation ofrichoderma species as
biocontrol agents for damping-off and wilt diseasé®haseolus vulgaris L. and efficacy of suggested formula,

Egyptian Journal Phytopathology, 36:81-93.

Elad, Y, Chet, |. and Katan, J. (1980)ichoderma harzianum A biocontrol agent effective againStierotium
rolfsii andRhizctonia solani.Phytopathology, 70: 119-121.

Kamboj, A. and Kumar, A. (2010).Phytophthora acological review of Xanthium strumarium L.
(Cocklebur).International Journal of Green Pharmdcy.29-139.

Mahmoud, A. L. E. (1999). Inhibition of growth amdlatoxin biosynthesis ofspergillus flavus by extract of
some Egyptian plants. Letter in Applied Microbiojpg9:334-336.

Impact Factor (JCC): 1.6913 Index Copernicus Value (ICV): 3.0


https://www.researchgate.net/publication/340237650

