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Incidence and role of rice stubbles on the survival
of rice tungro virus disease in West Bengal
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infection

Key words : Rice tungro virus, incidence, interscasonal carryover, stubbles

INTRODUCTION

Tungro is one of the most important virlis disease of rice in South and Southeast Asia. In India
tungro was first reported by Raychaudhuri et af. (1967) from the stale of West Bengal and later
confirmed by John (1968) by transmission studies with its vecter rice green leafhopper (GLH)
Nephotettix virescens (Distant). Within few years after its appearance, the disease was found to be
widespread in many states of India like West Bengal, Bihar, Uttar Pradesh., Tamilnadu, Andhra
Pradesh elc.

Almost at ihe same time of tungro appearance a great change has taken place in Indian agriculture
with the introduction of high yielding rice varieties from IRRI (IR varieties) or tfrom AICRIP
(presently DRRI), efficient use of inorganic nitrogenous fertilizer and other improved technologies.
Majority of the high yielding varieties, released earlier or currently, are susceptible to tungro.

1n West Bengal, rice is grown in three cropping seasons and sometimes it overlapped with each
other. Like other countries widespread incidence of tungro is nol cCommon every year in West Bengal,
but occasionally, it appears in an alarming situation as in 1969, 1981, 1990 and 1994 (Chowdhury
- Personal observation). Since the first establishment of RTV disease, a considerable amount of
work in West Bengal has been conducted on various dspects of tungro epidemiology and also on
the biology and ccology of tungro transmitting agents {Mukhopadhyay, 1984; Mukhopadhyay e
al.  19%6), Inspite of thal many questions -are yel 10 be answered to understand the tungro
epidemiology for the development of effective management strategy. The most important aspect of
ungro discase is i1s survivil system specially when there is a vector and crop free period under
Wikl Hengal condition. In thisccontext, allaborative studies have been made to monitor on rice
rungro viens wind 18 vectors in West Bengal { Anonymous, 1992) and the results of these studies
revenled some aspects of Tungoo Vimus diseasc situation in a few districts of West Bengal.
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MATERIALS AND METHODS

Monitoring of rice tungro virus disease (RTV) in the standing crops or stubbles have been made by
sample survey in Farmers’ plots from 1989 to 1990 in some selected disiricts of West Bengal.
Information on the incidence of RTV during Kharif 1990 from some districts were obtained throongh
the questionaire which emphasised the suspected infection of RTV both in local and high yielding
varieties. Infeclion by tungro virus either in standing crop or in stubbles were made on the basis of
symplomatofogy and in some cases it was confirmed by indexing of GLH or by (ransmission studies
using veclor leathopper N. virescens. Tungro infected plants were evident by mild to severe stunting
with or withourt leaf discolouration, The discoleuration of leaves was yellow-orange (o orange-red
varying with the rice cultivars. In transmission stuchies leafhoppers were cotlected {from the infected
field and transferred to 7-day old Taichung Native | (TN1) seedlings for a 24 h inoculation by
feeding. Alternatively. infecled plants or stubbles were brought to the laboratory and nsed for
acquisition feeding by using virus tree N. virescens adult previously reared for that purpose and
subsequently inocuiated on TN test seedlings. Seedlings were visually scored for the development
ol RTV symptoms after 3 weeks after of inoculation.

[n Hooghly district, eight blocks namely Balagarh, Pandua, Polba-Dadpur, Dhaniakhali. Arambagh,
Chinsura, Khanakul-I and Khanakul-IT and in Malda district seven blocks namely Old Malda.
Gazole, Hahibpur, Bamungota. Ratua-1, Chanchol-1 and Harishchandrapur were selected considertng
the potentiality of growing two rice crops (ame and boro) most efficiently,

RESULTS AND DISCUSSION
Incidence of RTV in Kharif 1990

During Septcmber-October months of 1990 when the aman rice was at mid-tillering and panicle
inttiation stage, a widespread outbreak of RTY occurred in many districts of West Bengal. To
assess the RTV situation an extensive survey was conducted by field visits in the infected areas
and obtained the information en the extent of incidence from the Government and non-Government
agncies. Blockwise location and the rice varieties which were mostly infected with RTV are presented
inTable .

The rice seedling including of high yielding and local varieties were mostly transplanted in between
2nd week of July to 4th week of August and symptoms of RTV appeared 20-45 days after
transplanting and in some location 40-50 days after transplanting. Susceptibility of different rice
varieties and Lhe disease incidence in different locations were not previously worked out but the
varieties which show a high level of susceptibility included Khitish (20.5%), Swarnadhan (23.3%)
and Kalma (34.1%), Few of the local (1all indica) varieties like Patnai, Bhuta, Kamod, Dhudinijhar
and Mogni from Midnapore district showed prominant symptoms of RT'V infection. Information on
the incidence of RTV in West Bengal since 1985 is not well documented although the discase has
heen noticed in many areas during aman seasons (Anonymous 1982, 1987, 1992). This work on
sample survey based on two districts established the presence of RTV in West Bengal
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Table 1. Natural incidence of Rice tungro disease in some farmers’ fields in six districts of West
Bengal during kharif 1990%

District Block Location Rice variety
Nadia Haringhata Chhimat Khitish, Chinaboro
Narayanpur Khitish, Jagannath, Swarnadhan
Hooghly Goghat-1 Dhighara Kalma
Gohalishmara Swarna, Pankaj, Masuri,
Bali Nagra
Kanaipur Masuri
Goghat-T1 Asalhari Jaya, Masuri
Midnapore Mahishadal-1 Bhabanichak Katamura
Barajagodar Patnai
Nandakumar Patnai
Bibilpur Katamura
Teklihak Bhuta
Tamluk-1 Mirikpur Kamod
Tamluk-II Kelomal Bhuta
Nandigram Jhargram Maogni
Koelchak Dhudinijhar
Khejuri-1 Haria Dhudinijhar
Daspur-11 Sahachak Kabirajsail, CR-26
Dupsail, Pankaj
Birbhum Rajnagar Rajnagar Laghusail, Masuri
Kaima
Dubrajpur Tantipara Kalma
Rampurhat Rampurhat Khitish, JET-1444
Burdwan Panagarh Panagarh Jhingasail
Galsi Galsi Khirtish, TET- 1444
Bankura Onda Madarbani Bhasamanik, Chandrakanta.
Rajamanik, Sankarkalma
Brindabani Bhasamanik, Chandrakanta,
Rajamanik, Sankarkalma,
Swarna

* [nformation obtained through questionaires except Nadia and Hooghly districts
incidence of RTV in stubbles

Considering the role of rice stubbles on the survival and perpetuation of RTV, asurvey was conducted
in boro stubbles of 1989 and kharif stubbles of 1990 in some setective blocks of Hooghly and
Malda districts (Table 2). The areas selected has a a good irrigation lacilities and the {armers used
to cultivate both the aman and rabirice. In rabi season all the areas were covered by high yielding
varieties. Ths stubbies left after harvest for both the scasons usually regenerate in presence of
residual soil moisture and plants those were infected by RTV at early or late stage usually showed
the symptoms of RTV infection in the regenerated plants from stubbles (ratoons).
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Table 2.Survey on the incidence of the RTV in bose stubbles of 1989 and kharif stubbles of 1990
in Hooghly and Malda districts

District Block Type of Area Total No. 9c age of
Irrigation Surveyed Stubbles infection
(ha)
Boro Kharif Boro Kharif
‘89 ‘90 ‘80 90
Hooghly Balagarh PTW.RL 40 1650 820 7.84 0740
Pandua DTwW 25 1400 600 250 2000
Dhaniakhali DTW. CI 75 1500 - 6.40 -
Polba DTW 31 475 925 20.00 22.50
Khanakul-I DTW 50 1090 1975 0.00 16.10
Khanakul-T1 DTWSTW 60 3375 - 472 -
Arambagh DTW,S5TW, 80 375 - 3.73 -
CI
Malda Old Malda DTW, RL 35 1220 866 9.80 550
Gazole RL 20 750 - 3.08 -
Habibpur STW 35 600 - 233 -
Bamungala STW 20 - - - -
Ratua STW 35 - - - -
Chanchol-I DTwW 40 1500 1280 313 24.10
Harish- STwW 15 250 - 0.08 -
chandrapur

(-) not available. DTW - Deep tubewell; RL - River lift; STW - Shallow tubewell; Cl-Canal irrigation

A total of 9865 stubbles in boro 1989 and 4320 in kharif 1990 were monitored and recorded 261
(2,56%) and 564 (16,4%) number of RTV infected plants respectively by visual symptoms in
Hooghly district. Similarly, 4320 stubbles in boro 1989 and 2186 in kharif 1990 in Malda were
indexed which also recorded 127 (6.97%) and 357 (16.6%) number of infected plants. Incidence of
infection in different locations of the two districts also varied and it ranged from 0.0 to 20.0% in
Hooghly and 0.08 to 9.80% in Malda district and similar observation was also noticed in the stubbles
of kharif 1990. Tungro virus has a very weak perennation system and it survived in few weed hosts
(Khan et af., 1990) in addition to rice and interseasonal carrvover takes only by few species of
leathoppers. Population dynamics and seasonal biology under West Bengal condition established a
high vector population specially in kharif season which is considered 1o be the most possible
causes ol high incidence of RTV during the season (Mukhopadhyay, 1984; Mukhopadhyay and
Chowdhury, 19733,

[ndexing by using M. virescens of suspected RTV infection is one of the most reliable methods of
discase identification. as RTV like symptoms may be associated with other biotic and abiotic lactors.
Ratoons, regencrated from bere crops in Hooghly and Malda districts showed categorics of
symptoms as slunting with no discolouration of leaves: stunting with fight yellow discotouration
or stunting with prominent yellow orange discolouration, A total of 66 and 53 ratcons were collecied
from Hooghly and Malda respectively after boro harvesting, and indexed.

It apears from the results (Table 3) that except Balagarh. Khanakul-1 and IT in Hooghly and
Bamungola and Harishchandrapur in Malda many of the stubble had infection of RTV. Variation
on the RTV incidence was observed in different locations of Hooghly and Malda districts. [t is
also evident from the results that in some locations although the plants exhibited the characterestic
symptoms of RTV but did not show any infection on indexing by N. virescens. [n Hooghly district
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a highest infection upto 46.6% was observed in Khanakul-I and Ratua-Il in Malda district. The
obove observations clearly justify the presence of RTV infection in the stubbles in most of the
locations surveyed during boro 1989. Those infected stubbles remain for a long time in the field
and make a bridge between two rice crops. The role of stubbles in the survival of tungro virus and
GLH has been well documented by several workers. This study established the role of stubbles on
the intersensonal carryover of tungro virus particularly under West Bengal condition when the
principle vector GLH is only present for a limited period of the year.

Tahle 3. Number of ratoons from Hooghly and Malda districts (bore, 1989) indexed using virus
free N. virescens and number of TNI test seedlings developed tungro symptoms

Location No. of ratoons No. of TNI test No. of TNI test
indexed seedlings seedlings developed
inoculated tungro symproms

Hooghly
Balagurh 14 35 0 (00.0)*
Pandua 0 15 4 (26.6)
Polba-Dadpur 9 25 4(16.0)
Dhaniakhali 8 40 2(05.0)
Khanakul - [ o 15 7 (46.6)
Khanakul - I1 3 20 0 (00.0)
Arambagh 6 35 8(22.8)
Chinsurah 11 35 16 (23.6)
Malda
0Old Malda 16 50 5(10.0)
Gazole 10 20 3(15.0)
Hubibpur 5 40 11(27.5)
Bamungeia 9 15 0 (00.0)
Chanchol-T 7 30 9(30.0)
Ratua-I1 4 15 12 (80.0)
Flarish- 2 10 0 (00.0)
Chandrapur

¢ * indicate perceniage of infection
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