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Abstract: Use of chemical fungicide to control plant diseasagses several adverse
effects such as, development of resistance in #éitleogen, residual toxicity, pollution to
the environment etc. So an alternative way to aweecthe usage of dreadful chemicals
is very important. The use of plant extracts adupigicide is one of the popular and
effective methodAraucaria columnariss a commonly seen ornamental plant known as
Christmas tree. It's a South African species, uritlerfamily Araucariaceae. Hence, in
the present study, the plant resin extract wasedest-vitro against major plant
pathogenshy preliminary bioassay. It was found tlmto 95% reduction of mycelium
growth was observed against major phytopathogerh s Fusarium oxysporyum
Rhizoctoniap, Cylindrocladiunsp, Alternariasp, andColletrotricumsp., causing tomato
wilt, damping off, foliage blight, and leaf bliglttiseases in economically important
plants. Up to our knowledge it is the first repsttowing the antifungal activity of
Araucaria columnarigesin as antifungal agent. By using this valuatge, further work
will be done to formulate commercial biofungicide.

Keyword: Biofungicide, Fusariumoxysporum Rhizoctoniap, Cylindrocladiunsp,
Alternariasp, Colletrotricumsp.
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INTRODUCTION

Auracaria columnariss a commonly seen ornamental plant (local naméstas tree). It comes under
the family Araucariaceae, is divided into two genehgatis and Araucaria including 38 species
distributed throughout the southern hemispheiilson et al. says that the natural products derived
from plants (secondary metabolites) can contr@ales and it is an economical and efficient altesa
since it does not affect environment and theirdwss are easy to degrade. The systematic search of
higher plants for antifungal activity has shownttiant extracts have the ability to inhibit spore
germination and mycelial growth in many fungal spsc’. According to the survey made by the WHO,
more than 50,000 people in developing countriesaaraually poisoned and 5,000 die as a result of the
effects of toxic agents, used in agriculture. Idi&n35,000 — 40,000 tons of hazardous chemicals are
sprayed on the crops every year, instead of helfiegoor, these chemicals are causing canceitjtgter
and death Keeping these problems in view, efforts are imgpess to search cost-effective safe
phytochemicals, which could be utilized for diseasatrol. In the present study aqueous extractaitp
resin was used to test for its antifungal activityn-vitro condition. Resin is a hydrocarbon secreted by
many plants, particularly coniferous trees, valfmdits chemical constituents and is used in vdugss
and adhesives. Plants produce resins for vari@asorns whose relative importance is debated. hasvk

that resins seal plant's wounds, kill insects amuyif and also allow the plant to eliminate excess
metabolite§ So the aim of the study is to formulate valueeatiproduct from this ornamental plant.

MATERIALS AND METHODS

Collection of plant resin: Healthy disease free, mature plant residfucaria columnarieccommonly
known as Christmas tree) were collected form gamfeNehru Arts and Science College, Coimbatore,
Tamil Nadu, India, and it was used for the prepamatof aqueous extract. The plaAraucaria
columnariswas identified taxonomically and authenticatedthg Institute of forest genetics and tree
breeding center (IFGTB), R.S. Puram, Coimbatoree fiésin samples were shade dried, powdered and
stored in polypropylene air-tight containers ungl@per conditions for further uses.

Test pathogensFive major phytopathogens suchFRassarium oxysporiug(causal agent of tomato wilt)
Rhizoctoniap, (causual agent of damping offjylindrocladiunsp,( causual agent of foliage blight),
Alternariasp,(causal agent of leaf blight) a@dlletrotricunsp, ( causual agent of anthracnose) were used
for the present study. It was maintained in Potigtxtrose agar slants af .

Preparation of the resin extracts: The crude powdered resin samples were weighed avjdcted to
agueous extraction for 8-10 hrs repeatedly usingh&b apparatus. The extract was then concentedted
40-45°C and air dried. The dried samples were #gtered in air tight bottles at 4°C for further aysid.

ANTIFUNGAL ASSAY

Mycelium Reduction Test: The extracts were screened for antifungal actibigyagar well diffusion
method with little modification. Potato dextroseaa@gPDA) plates were prepared and fungal discs (fmm
were placed at the centre. Four wells of 5 mm veettearound the fungal disc using sterile cork horer
The wells were loaded with extracts and for eaclyfis separate negative control plates were kepe T
plates were incubated at 28 %2 for 2 to 9 days and fungal mycelial growth wasoreled periodically at

2 day intervals. The mycelial growth was compareth wmegative control and growth reduction was
calculated using the formdla
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: _(C-T
% of mycelial reduction= X100
T

Where, C - Growth in control, T-growth in test.

Poisoned food techniqueAntifungal assay was carried out using Poisoned fechnique of Grover and

Moore’. 2ml of plant extracts were poured in sterilizeztrpdish containing molten PDA medium. A
positive and negative control was maintained fahdangi.7.0 mm of fungal disc was inoculated ia th
center of each assay plate which was then inculzté8 +2° C for 7 days. The colony diameter in the
treatments as well as in the control sets was medsand the percentage inhibition of mycelial gtowt
was calculated. Each experiment contained thrdieatgs and was repeated twice.

RESULT AND DISCUSSION

The plant fungal diseases are traditionally beemrotied by chemical fungicides. The development of
resistant strains of pathogens against various ida¢ffangicides and their toxic properties make tise

of these chemicals limitédThe use of plants or plant material as fungiédef great importance, which
needs more attentiGhVarious plant products like gums, oil, resin ete ased as fungiciddl *2 In
current study significant effect &raucaria columnarigesin extracts was found to be on major action
against phytopathogensin reducing their mycelia@wgin. The aqueous extract of resin showed the
maximum mycelial reduction in case Efisarium oxysporurfollowed byAlternaria sp (99% and 95%)
and no inhibition of mycelial was observedAspergillusp and it was shown iRigure 1.In case of
Poisoned food technique maximum growth inhibiticssviound inFusarium oxysporunandAlternaria

sp compared with others. No growth inhibition waserved imAspergillussp and it was shown ihable

1. But compared with both the techniqgue myceliunanddtion was found to be maximum in well
diffusion method, it may be due to the fine diffusiof resin aqueous extract into agar plate.

=9=—% of inhibition

23%

Alternaria sp Fusarium Aspergillus sp  Colletrotricum Rhizoctonia sp Cylindrocladium
oxysporum sp sp

Figure 1: Percentage inhibition of aqueous resin extra&.afolumnarisagainst phytopathogens.
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Table-1: Antifungal assay using Poisoned plate technique.

Sl. No. Test organisms Average colony diametel Average colony diameter in
in control plates (cm) plates with extract (cm)

1 Alternariasg 4 3

2 Fusariumoxysporu 3.6 2.6

3 Aspergillusg 8 8

4 Colletrotricurrsg 4.2 4

5 Rhizoctonisy 4.4 4.1

6 Cylindrocladiunsg 4 3.E

*Mean value of 3 replicates

Carloset al™. reported that lignans found in tAeaucaria araucanaeart wood extractives act on white
rotting and wood staining fungi and show antibaateand antifungal activities. This could indicadhat
such metabolites can play an important role inwled’'s natural preservation. The various effect of
phytopathogen against different plant extractsuis w plant species and solvent used for phytoatemi
extractiot**®Several higher plants and their constituents hstvewn success in controlling plant
diseases while proving to be harmless and non-phwitd’*° A variation in the antifungal
effectiveness of different extracts against différéungi was most likely due to difference in the
nature of the inhibitors materials they contaifféd Hassonet al®worked on antibacterial and
antifungal activity of thre®oswelliaspecies, it was found that the methanolic extodatleo gum resin
showed maximum inhibition on bacterial and fundgahias. These results are clear indication for the
possible use of crude aqueous extract fAdaucaria columnarisesin to control fungal pathogens.

CONCLUSION

Plant products are attractive alternatives to stithproducts because of biocompatibility, low taixi,
environmental friendliness and low price comparedsynthetic products. Our aim of the study is to
investigate the importance éfraucaria columnarisresin extract for its biofungicide property. Furthe
research on isolation, characterization of actieestituents are required to identify the compounds
responsible for its bioactivity, to be developedast biocontrol agent, thus hoping for the forrtiakaof
bioproduct in the future.

ACKNOWLEDGEMENTS

The authors are thankful to Nehru Arts and Scigbolege, T.M. Palayam, Coimbatore, Tamil Nadu,
India, for offering facilities to carry out thisusty.

REFERENCES

1. J. Armesto, J. Villagran, C. Aravena, J.C PerezZSMith-Ramrez, M. Corm, and
L. Hedin. Conifer forests of the Chilean coastahgex In: Ecology of the
Southern Conifers. Enrigh JN. And Hill RS. eds. Bsgonian Institution Press,
Washington D. C., USA, 1995, 156:170.

2. C.L. Wilson, A.E. Ghaouth, and M.E. WisniewsKkilexican J. of phytopatho.
1999,17(1), 49-53.

pAiMN J. Chem. Bio. Phy. Sci. Sec. B, May 2014-July 201Mol.4, No.3; 2108-2112.



Bio-Fungicide... Sarany al.

2

~N

10.
11.

12.
13.

14.

15.

16.

17.
18.
19.
20.
21.
22.

23.

M.R. Natarajan, and D. Lalithakumalmdian phytopatho198740(2), 390-395.
R.K. Singh, and R.S. Dwivedidian Phytopathology1987,40(2), 531-33.

T .Das. Death in the Garb of PesticidEse Hindustan Timed983, Dec 30.

G. Vinod Kumar, R. Amit, K.N. Vikas, and M. Kalishikar, Journal of Medicinal
Plant Research2010,4(16), 1656-1661.

R.K. Daouk, S.M. Dagher, and E.J. SattalitF-ood Prot 1995,58,1147 — 1149.
R.K. Grover, and J.D. Moor@hytopatholog; 196252, 876-880.

K.C. Lin. Resistance of ten tree species to suifxide; Bulletin, Taiwan
Forestry research Institute, 1981, 349:414.

T. Bodde Biol. Sci 1982,32, 308-311.

N.A. El-Sheriff, A.H. EI-Said, M.M.A. Zayedd, and.A Toma,Egypt Agric. Res.
Rev.1980,58, 105-114.

A. Asthana, N.N Tripathi, and S.N. Dixit, Phytopathal1986,117,152-159.

L. Carlos, J. Cespedesa, M. Guillermo Avilab, Aarciab, Jose Becerrad,
CristianFloresd, Pedro Aquevequed, MagalisBittneMaritza Hoeneisend,
Miguel Martinezc and Mario SilvadyVerlag der ZeitiftflirNaturforschung,
Tibingen2006, 0939- 5075.

A. R Gamboa, F.D Hernandez, E. Guerrero, A. Sanche? Villarreal, R.G
Lépez, F. Jiménez, and S.R.H Lir&dHYTON-International Journal of
Experimental Botany2003,72, 119-126.

A. Hernandez, F.D. Lira, S.R.H. Cruz, M.G. GallegsM.E. Galindo, Padrén
CE, S.M. Hernandeinternational J.of Experimental Bota208,77, 241-252.

F .Castillo, D. Hernandez, G. Gallegos, M. MéndezRodriguez, A. Reyes, and
C.N Aguilar,Industrial Crops and Product2010,32( 3), 324-328.

R.C. Dubey, and R. KumdndPhytopathql2003,56,216-217.

G.R. Shinde, and R. Patél,of Mycology and Plant Path2Q04 34,285-286.
K.S. Kiran, S. Lingaraju, and S.S. Avivdr,of Myc&Pla Path2006,36, 77-79.

K. Seshagirirao, and M.N. Pras@&lpchem. Mol. Biol. Int1995,3, 1199-1204.

D. Wu, B. Sorg, and E. Heckel, Natl. Prod 1995,8, 408-413.

G. Appendino, S.G. Jakupovic, C. Tron, J. JakupdvicMilon, and M. Ballero,
J. Natural Produ1998 61, 749-756.

S.S. Hasson, M.S. Al-Balushi, T.A. Sallam, M.Arisd O. Habbal, and A.A. Al-
Jabri,Asian Pacific J. of Tropical Biomed specigf11, 178-182.

* Corresponding author: Saranya Devi. K; Department of MicrobiologyNehru Arts

and Science College, Coimbatore, Tamil Nadu, India.

J. Chem. Bio. Phy. Sci. Sec. B, May 2014-July 201Mol.4, No.3; 2108-2112.



