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ABSTRACT

Bacterial blight caused by Xanthomanas oryzae PV oryzae is a major disease of rice causing yield losses in all the
major rice growing countries. The disease remains as one of the major production constraints in India also. The present
study was conducted to evaluate plant oils and plant extracts against bacterial blight pathogen Xanthomonas oryzae PV
oryzae. Five plant oils and twenty five plant extracts were tested in vitro. Extract of garlic bulb (4//ium sativum) recorded
highest zone of inhibition, followed by tamarind fruit (Tamarindus indica), gooseberry fruit (Phyllanthus emblica), green
mango (Mangifera indica) and lemon juice (Citrus aurantifolia). Among the plant oils tested, five per cent and one
percent concentrations of palmarosa oil (Cymbopogon martinii) exhibited highest inhibition of the pathogen followed by
lemongrass oil (Cymbopogon flexuous), cinnamon oil (Cinnamomum zeylanicum) and vetiver oil (Chrysopogon
zizanioides). These inhibitory plant oils and plant extracts can be tested in the field and can be utilized for developing

botanical formulations for the management of bacterial blight of rice.
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INTRODUCTION

Bacterial blight of rice caused by Xanthomonas oryzae PV oryzae is a serious disease of rice in majority of the
rice growing countries of the world. The disease is causing yield loss of 20 - 30 per cent annually in Asia and Africa
(Jena, 2013). In India, bacterial blight is a major production constraint in irrigated and low land ecosystems. The disease is
causing yield losses in major rice growing states of the country. Generally the stage between maximum tillering to booting
is highly susceptible to the disease. Kresek and leaf blight are the two phases of infection. The leaf blight symptom is
commonly seen in Kerala, however in recent years there is an increase in appearance of kresek phase also. Almost all the
rice varieties cultivated in Kerala are susceptible to the disease. The chemical control using antibiotics are not giving
satisfactory result. High rainfall and humid conditions prevailing in the state and the susceptibility of cultivated varieties
has resulted in epidemics of BLB in major rice growing tracts of Palakkad and Aleppey districts of the state. Considering
the environmental and health hazards of the chemicals particularly the antibiotics and the problem of development of
resistance in the pathogen, the plant derived products are viable alternatives for disease management. The antimicrobial
properties of plant oils have been reported by several researchers (Pattnaik et al., 1996; Bansod & Rai, 2008; El- Barotty

et al., 2010; Amini et al., 2012). The efficacy of plant extract for the management of plant diseases were reported
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(Nguefack et al., 2013; Sehajpal et al., 2009; Jabeen et al., 2009). The present study was conducted to evaluate the

antimicrobial activity of plant extracts and plant oils against Xanthomonas oryzae PV oryzae.

MATERIALS AND METHODS
In Vitro Evaluation of Plant Extracts against Xanthomonas Oryzae PV Oryzae

Twenty five plant extracts were tested in vitro against Xanthomonas oryzae PV oryzae. 10 per cent water extracts
of the plant materials were prepared and filter sterilized. PSA medium mixed with Xanthomonas oryzae PV oryzae culture
suspension was plated in petriplates. 10 mm sized sterilized filter paper discs were dipped in filter sterilized plant extracts
and placed at the centre of the bacteria inoculated medium plated. Plates were incubated at room temperature. The plant
extracts tested were rhizome extract of ginger (Zingiber officinale), and turmeric (Curcuma longa), bulb extract of garlic
(Allium sativum) and onion (Allium cepa), leaf extracts of Aloe vera, Lantana (Lantana camara), tamarind (Tamarindus
indica), neem (Azadiracta indica), thulasi (Ocimum sanctum), curry leaf (Murraya koenigii), papaya (Carica papayas),
eupatorium (Chromolaena odorata), murikoodi (Hemigraphis colorata), panikoorka (Plectranthus amboinicus), cherula
(derva lanata) and thippali (Piper longum) fruit extracts of green fruit of tamarind (Tamarindus indica), gooseberry
(Phyllanthus emblica), lemon (Citrus aurantifolia), tomato (Solanum lycopersicum) and dry powder extract of pepper
(Piper nigrum) and asafoetida (Ferula assafoetida). Sterilized PSA medium was melted and bacterial culture suspension
was mixed with it and plated. The filter paper discs dipped in the plant extracts were placed at the centre of the medium
and plates were incubated at room temperature. Three replications of each treatment were maintained. Observation on zone
of inhibition was measured on 3 day. Measurements were square root transformed. The analysis of variance was

performed and means were separated by Fischer’s LSD test.
In Vitro Evaluation of Plant Oils against Xanthomonas Oryzae PV Oryzae

An in vitro study was carried out to test the efficacy of five plant oils viz., Lemongrass oil (Cymbopogon
[flexuous), Palmarosa oil (Cymbopogon martinii), Vetiver oil (Chrysopogon zizanioides), Cinnamon oil (Cinnamomum
zeylanicum), and Maroti oil (Hydnocarpus pentadra) against Xanthomonas oryzae PV oryzae by filter paper disc method.
Oils were emulsified with 0.05 per cent tween 80 in sterilized distilled water to get 1% and 5% concentrations. Sterilized
filter paper discs of 10 mm size were dipped in this. The control sets were prepared by sterilized distilled water instead
oils. 48 hours old culture of the pathogen was suspended in sterile water and mixed with melted PSA medium and plated.
The filter paper discs dipped in oils were placed at the centre of the petriplate and incubated at room temperature. Three
replications were maintained for each treatment. Observations on diameter of the inhibition zone were measured on 3" day.
Measurements were square root transformed. The analysis of variance was performed and means were separated by

Fischer’s LSD test.
RESULTS AND DISCUSSIONS

The effect of plant extracts on Xanthomonas oryzae PV oryzae is given in table 1. Among the 25 plant extracts
tested against Xanthomonas oryzae PV oryzae, extract of garlic bulb (4//ium sativum) recorded highest zone of inhibition
(3.1 cm), followed by tamarind fruit (Tamarindus indica) (1.96 cm), gooseberry fruit (Phyllanthus emblica) (1.62 cm),
green mango (Mangifera indica) (1.55 cm) and lemon juice (Citrus aurantifolia), (1.57 cm). The efficacy of plant extracts

against rice diseases have been reported by various researchers (Kamalakannan et a/., 2001 and Biswas, 2007). The

Impact Factor (JCC): 2.9459 NAAS Rating: 2.74



Inhibitory Effect of Plant Extracts and Plant Oils on Xanthomonas Oryzae PV Oryzae, 73
The Blight Pathogen of Rice

inhibitory effect of Allium sativum against Rhizoctonia solani, the sheath blight pathogen of rice was reported by Sehajpal
et al. (2009).

Among the plant oils tested, palmarosa oil recorded highest zone of inhibition of 2.45¢cm and 2.02 cm in 5 per cent
and 1 per cent concentrations respectively (Table 2). The palmarosa oil (5%) was equally effective as streptocycline
against X. oryzae PV oryzae (2.40 cm). Palmarosa oil one per cent exhibited an inhibition of 2.02 cm. This was followed
by one and per cent of lemon grass oil (1.15 and 1.18 cm), cinnamon oil (1.10 and 1.80 %), and vetiver oil (1.13 and
1.17%). The inhibitory effect of plant oils against plant pathogen has been reported by several workers. (Nguefack et al.,
2005; Soylu et al., 2006). The Bengyella et al. (2011) reported the antifungal activity of essential oil of Ocimum
gratissimum against Alternaria padwickii and Bipolaris oryzae. The inhibitory effect of essential oil of Cymbopogon
citratus against rice pathogen Alternaria padwickii, Bipolaris oryzae and Fusarium moniliforme was reported by Nguefack
et al. (2008). Tripathi et al. (2008) reported the inhibitory effect of essential oils of Ocimum sanctum, Prunus persica and
Zingiber officinale against Botrytis cinera. The essential oils of Ocimum sanctum, Cymbopogon citrates, Cymbopogon
martini and Pelargonium graveolens were reported to be inhibitory to Colletotrichum musae and Botryodiplodia
theobromae, causal agents of anthracnose of banana (Muthukumar and Renganathan, 2012). Sharma et al. (2013) reported
the inhibition of mycelia growth of Sarocladium oryzae in vitro and reduction in sheath rot severity in field by citronella
oil.

Plant oils and extracts with antimicrobial activity offer eco friendly option for disease management. The plant oils

and plant extracts showing significant inhibition of bacterial blight pathogens has to be tested for its efficacy in the field.

Further the active principles responsible for the inhibitory effect can also be studied for developing formulations.
CONCLUSIONS

Bacterial blight caused by Xanthomonas oryzae PV oryzae is a major production constraint in all the major rice
growing countries. Management of the disease is difficult as there are no resistant varieties suitable to the state of Kerala.
Recommended antibiotics are not giving satisfactory results in the situations of sudden outbreaks. In this study, Palma
Rosa oil (Cymbopogon martinii) and extract of garlic bulb (Allium sativum) exhibited highest inhibition of Xanthomonas
oryzae PV oryzae. Plant oils and plant extracts identified inhibitory to Xanthomonas oryzae PV oryzae from this study
can be tested in the field and can be utilized for developing botanical formulations for the management of bacterial blight

of rice.
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APPENDICES
Table 1: Effect of Plant Extracts on Xanthomonas Oryzae PV Oryzae
S1. No Treatments (Plant Extracts) Diameter of Inhibition Zone (Cm)
1 Ginger (Zingiber officinale) 0.0 (1.00)
2 Garlic (4llium sativum) 3.1(2.02)
3 Aloe vera 0.0 (1.00)
4 Asafoetida (Ferula assafoetida) 0.0 (1.00)
5 Lantana (Lantana camara) 0.0 (1.00)
6 Tamarind leaf (Tamarindus indica) 0.0 (1.00)
7 Turmeric (Curcuma longa) 0.0 (1.00)
8 Pepper (Piper nigrum) 0.0 (1.00)
9 Gooseberry (Phyllanthus emblica) 0.0 (1.00)
10 Thippali (Piper longum) 0.0 (1.00)
11 Tamarind fruit (Tamarindus indica) 1.96 (1.71)
12 Neem (Azadiracta indica) 0.0 (1.00)
13 Tulsi (Ocimum sanctum) 0.0 (1.00)
14 Gooseberry (Phyllanthus emblica) 1.62 (1.61)
15 Lemon Juice (Citrus aurantifolia) 1.57 (1.60)
16 Tomato (Solanum lycopersicum) 0.0 (1.00)
17 Curry leaf extract (Murraya koenigii) 0.0 (1.00)
18 Papaya Leaf (Carica papaya) 0.0 (1.00)
19 Eupatorium ( Chromolaena odorata) 0.0 (1.00)
20 Murikoodi (Hemigraphis colorata) 0.0 (1.00)
21 Green mango extract (Mangifera indica) 1.55(1.59)
22 Panikoorka (Plectranthus amboinicus) 0.0 (1.00)
23 Cheroola (A4erva lanata) 0.0 (1.00)
24 Irumbanpuli (Averrohoa bilimbi) 0.0 (1.00)
25 Onion (4llium cepa) 0.0 (1.00)
26 Control 0.0 (1.00)
CD (0.05 %) 0.018

Values in parenthesis are Vx+1 transformed. Each value is the mean of three replications

Table 2: Effect of Essential Oils on X Oryzae PV Oryzae

Treatments (Plant Oils) Dose Zone of Inhibition (Cm)

T, - Lemon grass (Cymbopogon flexuous) 1.0 (%) 1.15 (1.46)
T, - Lemon grass (Cymbopogon flexuous) 5.0 (%) 1.18 (1.47)
T; . Palmarosa (Cymbopogon martinii) 1.0 (%) 2.02 (1.73)
T, . Palmarosa (Cymbopogon martinii) 5.0 (%) 2.45 (1.85)
Ts . Vetiver (Chrysopogon zizanioides) 1.0 (%) 1.13 (1.45)
Te . Vetiver (Chrysopogon zizanioides) 5.0 (%) 1.17 (1.46)
T, - Cinnamon (Cinnamomum zeylanicum) 1.0 (%) 1.10 (1.44)
Ts - Cinnamon (Cinnamomum zeylanicum) | 5.0 (%) 1.80 (1.67)
Ty - Maroti (Hydnocarpus pentadra) 1.0 (%) 0.00 (1.00)
To. Maroti (Hydnocarpus pentadra) 5.0 (%) 0.00 (1.11)
T, - Streptocycline 100 ppm 2.40 (1.84)
Ti,. Control - 0.00 (1.00)
CD (0.05 %) 0.075
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