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ABSTRA

A majority of cereal viruses are disseminated among plants by insect vectors. Rice tungro disease (RTD) is associated
with two viruses—rice tungro bacilliform virus (RTBV) and rice tungro spherical virus (RTSV) which are transmitted by

the green leafthopper (GLH) Nephotettix virescens (Distant). Rice varieties differ greatly in resistance/tolerance towards
RTD. Adaptation by populations of GLH has led to a breakdown of resistance in many of these varieties. Identification of new varieties tolerant to
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INTRODUCTION

Insects cause millions of dollars’ worth of losses annually to food
crops all over the world. A majority of cereal viruses are disseminated
among plants by insect vectors. The green leafhopper (GLH) transmit-
ted tungro virus results in one of the most economically important
and wide spread viral disease of rice. Rice tungro disease (RTD) is one
of the significant fears to sustainable annual rice productions in the
world (Bunawan et al, 2014). RTD is fairly wide spread in rice growing
areas of India. An epidemic outbreak of tungro during 2001 in three
districts of West Bengal caused an unmilled rice production loss of 0.5
mt valued at Rs 2911 million (Muralidharan et al, 2003). At early stage
RTD may result 100% yield loss (Rao and Anjaneyulu, 1980).

RTD is caused by the co-infection of rice tungro bacilliform virus
(RTBV) and rice tungro spherical virus (RTSV). The virus is transmitted
mainly by green leafhopper (GLH) Nephotettix virescens (Distant) and
Nephotettix nigropictus (Stal). Nephotettix virescens Distant is the
most efficient vector of tungro virus with transmission ability of 80%
(Hibino and Cabunagan 1986). RTSV is independently transmitted by
GLH, whereas RTBV can be transmitted by GLH only in the presence of
RTSV (Hibino et al. 1990)

Identifying Varietal Resistance to tungro virus

Host-plant resistance is the most effective and environment friendly
approach to control the damage caused by insect pests and increase
yield potential of cereal crops (Jena et al. 2006). Management of RTD
by the use of conventional tungro resistant rice cultivars has been the
most important aspect of tungro research (Khush and Vinnani, 1985).
It is a practical, cost-effective and environmentally sound way to sta-
bilize rice yield and protect farmers’ income. Varieties behave differ-
ently in tungro epidemic according to their susceptible and resistance
nature (Dahal et al, 1992). Some traditional rice varieties viz. Indras-
ail, Rajmalati, Kalamkathi, Madhumalati and Dhushri are reported to
be RTD tolerant (Mukhopadhyay and Chowdhury, 1973).

However, the sources of natural resistance genes are very limited or
lacking for many viruses and the durability of some natural resist-
ance genes is often questionable (Suzuki, 2015). Adaptation by pop-
ulations of N. virescens (Distant) has led to a breakdown of the ‘field’
resistance in many of these varieties to tungro over a period of time
(Dahal et al,, 1990). Diverse genes for resistance are needed to cope
with the development of new biotype populations. Entomologists
and breeders have investigated the inheritance of resistance to iden-
tify diverse genes for resistance (Shahjahan et al.,, 1990). Identification
of genotypes resistant to tungro is part of the disease management
programme (Latif et al 2011). Many major resistance genes have been
identified that condition race-specific resistance rice tungro (Azzam
and Chancellor, 2002). So RTD management requires constant effort
to identify new resistant genotypes, improvement and maintenance
of the resistance.

tungro, which may be used for future crop improvement, is imperative in the disease management programme.

raditional rice, forced inoculation, GLH

Detailed record of the reaction against Rice Tungro Disease among
the traditional rice varieties of West Bengal is scanty. In the present
investigation an attempt is made to screen and identify traditional
rice varieties of West Bengal tolerant to RTD using forced inoculation
methods with insect vector, green leafhopper (GLH), Nephotettix
virescens (Distant).

MATERIALS AND METHODS

A total of 13 (Thirteen) rice varieties were screened along with 1
(one) susceptible check, 1 (one) tolerant check and a basmati
variety. The screening and analysis was done according to Standard
Evaluation System (SES) for rice (IRRI 1996) to assess their reaction
against RTD in Bose Institute Experimental Farm at Madhyamgram,
West Bengal. The screening was done as follows:

Forced Inoculation method

The seedlings of different rice varieties were planted in 10 inch pots.
The pots were placed inside insect-proof enclosures in the green-
house of 6 x 7 ft area. Infected TN 1 rice plants were placed inside the
mosquito net. 500 GLH were released inside the mosquito net period-
ically. The pots were taken out after 7 days and observed for further
development of the symptoms. A suspected susceptible variety was
treated with enough fertilizers. After a few days if the plant recovered
from the symptom, it was confirmed that symptoms were not due
to RTD. The old leaves from a suspected susceptible variety were re-
moved, if the new leaves develop RTD symptoms it was considered to
be virus infected.

RESULTS

The traditional rice varieties showed great variation in the phenotyp-
ic expression of the RTD. The rice varieties and their symptoms are
shown in Table 1.

Table 1. Effect of Rice Tungro Disease (RTD) on rice va-
rieties
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TV= Traditional variety, BV=Basmati variety, SC= Susceptible Check,
TC=Tolerant Check

DISCUSSION

Identification of tolerant/resistant rice varieties among the traditional
is necessary to complement conventional breeding method by using
transgenic method for genetic improvement of disease resistance
and reduction of pesticide usage. Several studies and reviews suggest
that more research is needed to elucidate the interaction components
between the host and pathogens that can be used to engineer tun-
gro disease resistance. (Hibino et al 1990, Ordon et al., 2009; De et al,
2012).

Breeding for resistance is the environmentally most sound and also
most cost-effective approach to prevent losses caused by plant viral
diseases. Enhanced understanding of the identification, genome type,
transmission and biological control of these viruses makes tungro
disease very significant in terms of plant virology, molecular biology
and entomology, with the focus on achieving the ultimate goal of
improved management strategies for control of RTD in order to re-
duce the economic damage to global rice production (Bunawan et al,
2014).

From this screening Latasail, Sonajhuli and Tulsibhog were found to
be moderately tolerant with only 6%, 7% and 9% yield reduction re-
spectively. Dumursail, Radhunipagol, Raghusail and Tulaipanja were
tolerant varieties with zero yield loss. Rupsail and Gobindobhog vari-
eties which are commonly consumed in West Bengal showed a yield
reduction of 13%.

The tolerant varieties that were identified following forced inoculation
may be used as future tolerance donors in rice breeding programs.
From this study identification of tolerant genotypes from this data is
possible. The results must be confirmed by other tests like serologi-
cal and/or PCR based detection before using the genotypes as tun-
gro disease resistance donors. This baseline data may be exploited in
many ways to strengthen the long-term conservation, to rationalize
the maintenance of the collections and to improve accessibility to
the conserved germplasm for creating RTD tolerant varieties suitable
for West Bengal.
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