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Table 1. Number of produced local lesions and mean of these for each treatment
Number of local lesion
Treatment Means
rep.1 rep.2 rep.3 rep.4 rep.5

T. patula (before inoculation) 132 111 371 223 112 189.8
T. patula (simultaneous) 211 168 124 195 145 168.6
T. patula (after inoculation) 111 130 78 156 141 123.2
S. officinalis (before inoculation) 173 184 135 217 153 172.4
S. officinalis (simultaneous) 65 56 68 72 85 69.2

S. officinalis (after inoculation) 39 98 42 76 135 78
M. jalapa (before inoculation) 239 165 133 290 181 201.6
M. jalapa (simultaneous) 172 157 163 223 142 171.4
M. jalapa (after inoculation) 148 197 161 134 158 159.6
METHANOL 172 167 138 178 194 169.8
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Figure 1. Effect of methanol extracts on number of local lesion produced by TMV. 1: treatment of T. patula
methanol extract before virus inoculation, 2: treatment of T. patula methanol extract simultaneous with virus
inoculation, 3: treatment of T. patula methanol extract after virus inoculation, 4: treatment of M. jalapa
methanol extract before virus inoculation, 5: treatment of M. jalapa methanol extract simultaneous with virus
inoculation, 6: treatment of M. jalapa methanol extract after virus inoculation, 7: treatment of S. officinalis
methanol extract before virus inoculation, 8: treatment of S. officinalis methanol extract simultaneous with
virus inoculation, 9: treatment of S. officinalis methanol extract after virus inoculation
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Table 2. Results of variance analysis

S.0.v Mean Square
A 18736.86
B 20615"

AB 2881.76™

Error 183.06

C.V. 9.12

**and ns: Significant at 1% probability level and non-significant
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Figure 2. Means comparison of time treatment; 1: using extracts before TMV inoculation, 2: using
extracts simultaneous with TMV inoculation, 3: using extracts after TMV inoculation
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Figure 3. Means comparison of plant species treatment; 1: methanol extract of M. jalapa, 2:
methanol extract of T. patula, 3: methanol extract of S. officinalis



\ia 0P P Swlize wapg plp 0 LS Glaolac cwgpgao clld Sb;)l i gemld g (pnls

Syax J5 Jols Oglaie 0,0 a3l LS aigS aw Jgilio ojlac | colaiul asdllas ol jo
85 8 cwyp 0,90 (M. jalapa) owle Y 4 S. officinalis) 5 v «T. patula)
OF P Swlize ans 3l Sl 50 a5 e 90 Sale adde  baolac ot ags clale
5 Oloyed (8 Sloj jlewd aw 0 ojlac A (seou 4y 8,5 13 colaiul 090 00l Lall>
g oads o] sleasd slass (o)Ll 5 JUT .0uz8 3 1,8 colazul 050 wgps Syl 3l am
Slayles 45 3505 atuine g Sdpdy Djgo jled o (omdge &SI Gl 9, o9
ookl asiws jlo gxe gl glyls do o S a0 oolaiul 5,90 LU 45T g e
Seslaiul b jlo e Sglas gl g pg Sinle 5l e cele 90 g lojer oo lac
Oyt (SSaaye oS Jeilio ojlac I colatwl g Jiabe 3l 8 cele g0 baolac
s o gre gl (S0 45e3 go b as el JLis a1 beasd slaws rals

S wsng 9,50 ,0 (8. Officinalis) A5 o, a3s5 cwgpsad Jl i Oldllas o
2 P 85 (nl (owany wb SIS gl addllas cul g euw; DL 4 (Sl
5loads s g asdS Sldllae 4o 0ges @l 1) lalS saiSesg)l slo wgpg plp
S oogng Sl (FaStales Cools b gty n Oloie 4 ouledY olS 4y,
oS il J5 5l Jol ojlas jo 15500 (g n Glee (el ol adllas )3 g 0al
45 LS A ol gy 15 A S el ledly

Gz 2LS sleaiss a5 cuils [Uasl lgh co asllas ol 5l Jol> mls 8,5 ai o L
P leS 5 ol b gl oo Coles o 2gl olulid cwgpg ab mline laie

&lw
Awasthi, L. P., Singh, S. P., Verma, H. N., & Kluge, S. 2013. Further studies on

the antiviral agent isolated from host palnts, pre-treated with Boerhaavia
diffusa glycoprotein. Virology & Mycology 3:1-9.

Azlan, G. J.,, Marziah, M., Radzali, M. & Johari, R. 2003. Accumulation of
Physalin in cells and tissues of Physalis minimal L. 11l WOCMAP Congress on
medicinal and aromatic Plants Vol. 2: Conservation, Cultivation and
sustainable use of medicinal and aromatic plants.

Bahraminejad, S., Asenntorfer, R. E., Riley, I. T., & Schultz, C. J. 2008. Analysis
of the antimicrobial activity of flavonoids and saponins isolated from the
shoots oats (Avena sativa L.). Journal of Phytopathology 156:1-7.

Bahraminejad, S., Abbasi, S., Maassoumi, S. M., & Tabein, S. 2012. Evaluation
of inhibitory effects of extracts of plants from western Iran against
Phytophthora drechsleri. Australian Journal of Crop Science 6: 255-260.



VAT Jlo oF o,les & ol (Gt oMol SI5T olKils) (S jpolS ey

Bolognesi, A. 1997. New ribosome-inactivating proteins with polynucleotide:
adenosine glycoside and antiviral activities from Basella rubra and
Bougainvillea spectabilis. Planta 203: 422-429.

Bateman, J. G., & Chant, S. R. 1979. A modification of the polyethylene glycol
technique for the purification of small quantities of tobacco mosaic virus.
Microbios 25:33-43.

Clark, M. F., & Adams, A. N. 1977. Characteristics of the microplate method of
enzyme-linked immunosorbent assay for the detection of plant viruses. Journal
of General Virology 34:475-483.

Cowan, M. M. 1999. Plant products as antimicrobial agents. Clinical
Microbiology Reviews 12: 564-582.

Dixon, R. A. 2001. Natural products and plant disease resistance. Nature 411:
843-847.

Kagale, S., Marimuthu, T., Thayumanavan, B., Nandakumar, R., & Samiyappan,
R. 2004. Antimicrobial activity and Induction of systemic resistance in rice by
leaf extract of Datura metel against Rhizoctonia solani and Xanthomonas
oryzae pv. Oryzae. Physiological and Molecular Plant Pathology 65: 91-100.

Lodge, J. K., Kaniewski, J. K., & Tumer, N. E. 1993. Broad-spectrum virus
resistance in transgenic plants expressing pokeweed antiviral protein.
Proceeding of the National Academy of Sciences 90: 7089-7093.

Maloy, O. C. 1993. Plant Disease Control, Principles and Practice. John Willey,
NewYork.

Mojdehi, H. R. 2004. Control of Plant Pathogens. Publication Center of Islamic
Azad University, Tehran, Iran (In Persian).

Montanha, J. A., Moellerke, P., Bordignon, S. A. L., Schenkel, E. P., & Roehe, P.
M. 2004. Antiviral activity of Brazilian plant extracts. Acta Farmaceutica
Bonaerense 23: 183-186.

Othman, B. A., & Shoman, S. A. 2004. Antiphytoviral activity of the Plectranthus
tenuiflorus on some important viruses. International Journal of Agriculture &
Biology 6:844-849.



Plant Protection Journal
(Islamic Azad University, Shiraz Branch)

Vol. 6, No. 4, 2013 (353-363)

S ——

Evaluation of antiviral effects of plant extracts against
Tobacco mosaic virus

Sasan GHASEMI*, Saeid TABEIN?
1. Department of Plant Protection, College of Agriculture, Shiraz branch Islamic Azad University,
Shiraz, Iran (Corresponding author. E-mail: ssghasemi@yahoo.com)
2. Plant Virology Research Center, College of Agriculture, Shiraz University, Shiraz , Iran

Abstract

In the last decades, viral diseases cause to high losses in worldwide crop
production. Since, agents with direct effects on virus particles are not available,
management approaches of viral diseases includes control of vectors and/or
protection of plants according to transformation. According to this, high plant
extracts considered as a source antiviral agents. In this study, antiviral effect of
methanol extracts of Tagetes patula, Salvia officinalis and Mirabilis jalapa was
examined. Collected plants were dried at laboratory condition and then extraction
from these samples was carried out by methanol solvent. Antiviral effect of these
extracts was screened against tobacco mosaic virus on Nicotiana glutinosa as a
local lesion host. Concentration of one twentieth of extracts was used against
2mg/ml purified TMV at three different times: two hours before, simultaneous
and two hours after inoculation of virus. After 35 hours post-inoculation, lesions
produced by TMV were countered at each treatment. This factorial experiment
was performed based on completely randomized design with five replications for
each treatment. Data were analyzed and showed two main factors: plant species
and time had significant differences at 1% probability level. Means comparison of
time treatment showed that use of extracts at simultaneously and after inoculation
of virus had most effect on decrease of local lesions. Means comparison of plant
species treatment showed that S. officinalis methanol extract had most antiviral
effect against TMV. This is a first report of antiviral effect of S. officinalis against
phytoviruses.

Keywords: Plant extract, Tobacco mosaic virus, Antiviral effects
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