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Several virus diseases of groundnut have been
reported in India based on symptoms, host
range and biological properties. These proper-
ties are now regarded as inadequate to identify
a virus. Characterization should be based on
serology, electron microscopy, transmission
and physico-chemical properties.

Three economically important virus diseases
(bud necrosis, clump and peanut mottle) and
several virus diseases of minor importance in
India have now been fully characterized.

Bud Necrosis Disease

Bud necrosis disease caused by tomato spotted
wilt virus (TSWV) has been recognized as one
of the most important virus diseases of
groundnuts in India (Chohan 1974; Ghanekar et
al. 1979). The disease has also been reported on
groundnuts in several other countries including
Brazil, USA, S. Africa and Australia (Costa 1941;
Halliwell and Philley 1974; Klesser 1966; Helms
et al. 1961). A clear account of the disease
symptoms was given by Reddy et al. (1968).

The causal virus was characterized at ICRISAT
(Ghanekar et al. 1979) and the thrips vector
chiefly responsible for transmitting the disease
was identified (Amin et al. 1978). Bud necrosis
has been shown to cause yield losses of up to
50% and occurs in all the major groundnut
growing areas of India. The incidence ranges
from 5 to 80% in different parts of the country
(Chohan 1972; Ghanekar et al. 1979).

S y m p t o m s on Groundnu t

The typical disease symptoms on groundnut
include chlorotic rings, terminal bud necrosis,
severe stunting, proliferation of axillary shoots
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with deformed leaves and production of dis-
colored and shrivelled kernels.

Diagnostic Hosts

The virus produces chlorotic and necrotic local
lesions on Vigna unguiculata (cowpea cv C-152)
and necrotic local lesions onPetuniahybrida (cv
Coral Satin) which do not become systemic.

Host Range

The virus was found to have extremely wide
natural and experimental host ranges. Vigna 
radiata (cv Hy-45), Vigna mungo (cv UPU-1),
Phaseolus vulgaris (cv Local), Vicia faba, 
Lycopersicon esculentum (cv Pusa Ruby) and
Pisum sativum were all susceptible to infection
by TSWV. In addition a number of weeds
commonly encountered in groundnut fields
were also susceptible.

Biological Properties
The virus has a thermal inactivation point at
46°C and the longevity in vitro is approximately
5 hours at 25°C. These properties indicated that
bud necrosis could be related to tomato spotted
wilt virus.

Electron Microscopy

Thin sections of groundnut leaves under the
electron microscope showed membrane bound
virus particles 70-90 nm in diameter and were
associated with the endoplasmic reticulum.
These particles resemble those of TSWV.

Serology

Antisera for TSWV obtained from the USA and
S. Africa when used in haemagglutination tests
clearly revealed the presence of viral antigens in
crude bud necrosis infected groundnut extracts.
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Transmiss ion

The virus was mechanically sap transmissible
from plant extracts prepared in 0.05M potas-
sium phosphate buffer (pH 7.0) containing
0.02M 2-mercaptoethanol added as an an-
tioxidant. It was consistently transmitted by
Frankliniella schultzei (Trybom) and to a lesser
extent by Scirtothrips dorsalis Hood. The
virus was not transmissible through seed of
groundnut (Ghanekar et al. 1979).

C o n t r o l

Experiments on effects of date of sowing, plant
spacing and intercropping with pearl millet on
disease incidence are giving promising results.
Early planting at the onset of the rainy season
decreased disease incidence and reduced
losses from bud necrosis disease. Planting at
high density also reduced disease incidence
(Table 1).

Experiments on the effect of intercropping
with pearl millet were started recently and
preliminary observations show a lower disease
incidence in the intercropped situation when
compared with the sole crop.

Screening for Disease Resistance

So far nearly 7000 germplasm lines of Arachis 
hypogaea have been screened under high
natural disease incidence in the field and none
showed any marked resistance to the virus.
However, the cultivars Robut 33-1 and NC Acc
2575 consistently showed lower than average
incidence of the disease under field conditions.

Several wild Arachis species have been
screened under high natural disease incidence
in the field, and also by mechanical sap inocu-
lation in the screenhouse. So far Arachis 
chacoense, A. glabrata, Arachis sp (PI 262848)
and Arachis pusilla have not become infected in
thesetests, butthese results need confirmation.

Cultural Practices

As sources of resistance are still being sought,
efforts are being concentrated on the develop-
ment of cultural practices to control the disease.

Peanut (Groundnut)
Clump Virus

A disease of groundnuts resulting in severely
stunted plants with small, dark green leaves
was observed in 1977 in crops grown in the
sandy soils of Punjab and Gujarat. Most of the
infected plantsfailed to produce pods, and even
in cases of late infection, losses of up to
60% were recorded. A sap transmissible
virus which reproduced the disease symptoms
was isolated and is being characterized.

Symptoms on Groundnut

Infected plants are severely stunted with small
dark green leaves. The young quadrifoliate
leaves show mosaic mottling and chlorotic
rings. Roots become dark colored and the
outer layers peel off easily.

Table 1. Effect of plant spacing on the incidence of bud necro sis disease (TSWV).

Postrainy season Postrainy season
Interrow and
Intrarow plant

1978--79 1979--80Interrow and
Intrarow plant
spacing Disease Yield Disease Yield
(cm) (%) (kg/ha) (%) (kg/ha)

37.5 x 5.0 10 3493 7 2153
37.5 x 15.0 23 2855 16 1524
75.0 x 5.0 20 2289 9 1570
75.0 x 15.0 40 1745 18 917

150.0 x 5.0 23 1270 11 740
150.0 x 15.0 43 777 21 409
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Diagnost ic Hosts

Phaseolus vulgaris (cv Local), on which the
virus produces veinal necrosis, and Canavalia 
ensiformis, on which discrete necrotic lesions
with chlorotic centers are produced, have been
identified as diagnostic hosts.

Host Range

The virus has an extremely wide host range
and several weeds commonly occurring in
groundnut fields are also infected by the virus.

Biological Propert ies

The thermal inactivation point of the virus is
between 60° and 65°C and longevity in vitro is
2-3 days at room temperature.

Pur i f icat ion

Nicotiana hybrid (N. clevelandii x N. glutinosa) 
consistently gives high virus concentrations. A 
method to purify the virus from crude Nicotiana 
hybrid leaf extracts has been successfully de-
vised. Polyethylene glycol precipitates of
chloroform treated infected leaf extracts are
subjected to density gradient centrifugation in
sucrose solutions. Virus obtained from the
gradients can be inoculated onto healthy
groundnut plants and diagnostic hosts where it
produces typical symptoms.

Electron Microscopy

Purified virus preparations, and leaf dips of
infected leaves of groundnut and Nicotiana 
hybrid, revealed the presence of rod-shaped
virus particles of 200-500 nm in length, and
23-25 nm in width, with a central hollow core.

Sero logy

Antisera were obtained of strains of the soil-
borne tobacco rattle and pea early browing
viruses which have particle morphology similar
to the clump virus. These were tested against
crude plant extracts and purified extracts of
clump virus but there was no positive reaction.

Transmission

The virus was successfully transmitted by

means of mechanical inoculations and grafting.
The following observations suggested that

the virus was soilborne and possibly transmit-
ted by nematodes: (1) the disease was re-
stricted to sandy soils; (2) infected plants could
be obtained by sowing healthy seeds in soil
samples collected from depths of 12-28 cm in
infected fields; (3) the disease occurred in
patches in the field and reappeared in the same
positions in succeeding years; (4) air-dried
soil could not reproduce the disease; and
(5) nematocide applications to infested soils re-
duced the incidence and spread of the disease.

Nematodes isolated from infested soils, and
inoculated onto healthy plants grown in
sterilized soil produced the disease in some
recent tests. These results need to be
confirmed.

Relat ionship w i t h Simi lar Viruses
Repor ted on Groundnuts

Based only on symptoms, Sundararaman
(1927) described a similar disease in India,
which he named clump.

The symptoms observed also resemble those
of clump disease reported from West Africa
(Germani et al. 1975). In both cases the disease
was soilborne and application of Nemagon
reduced the disease (Germani et al. 1973).
Both diseases are caused by viruses with
similar particle structure (Germani et al. 1975;
Thouvenel et al. 1976). However, both viruses
have to be tested serologically before the rela-
tionship between them can be confirmed.

Contro l

Nematocide and Fungicide Treatments

In collaboration with the Oilseeds Section
of Punjab Agricultural University, the nema-
tocides Nemagon, Carbofuran, Temik and
a mixture of the fungicides Bavistin and Blitox,
were tested for their effect in controlling the
disease. Untreated plots served as controls. The
chemicals were applied to the soil 1 week
before planting and the susceptible cultivar
M-13 was used. Nemagon and Temik were the
most effective in reducing the disease incidence
and increasing the yield when compared with
untreated plots.
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Screening fo r Disease Resistance Biological Proper t ies

Screening was carried out in infected soils
of the Punjab where the disease had been
recurring for three consecutive years. The
plots selected had shown up to 98% incidence
of the disease in the previous season. A sus-
ceptible cultivar M-13 was sown after every 10
test cultivars. Eight cultivars (M 884-75, C 334-
AB-13, NC Acc 17847, NC Acc 17866, NC Acc
17732, NC Acc 17740, NC Acc 17840, and EC
21887) showed no disease symptoms.

Another ten cultivars showed a very low
incidence of visibly diseased plants. These cul-
tivars will be retested under field and labora-
tory conditions before any conclusions on their
possible resistance or tolerance can be drawn.

Peanut (Groundnut)
Mottle Virus

Peanut mottle virus (PMV) is widespread and
has been positively identified in the USA (Kuhn
1965), E. Africa (Bock 1973), Australia
(Behncken 1970), Europe (Schmidt et al. 1966),
Japan (Inouye 1969), the Philippines (Benigno
et al. 1977), South America (Herold et al. 1969),
West Malaysia (Geh et al. 1973) and India
(Reddy et al. 1978). The disease also appears to
be present in China (Gibbons, personal com-
munication). The disease can cause up to 30%
loss in yield (Kuhn et al. 1975).

S y m p t o m s on Groundnu t

Newly formed leaves show mild mottling and
vein clearing, whereas older leaves show up-
ward curling and interveinal depression with
occasional dark green islands. Infected plants
are not severely stunted and older plants sel-
dom show typical disease symptoms.

Diagnost ic Host

The virus produces reddish brown necrotic
lesions on inoculated leaves of Phaseolus vul-
garis (cv Topcrop) which was found to be a 
good diagnostic host for the virus.

Host Range
The virus has a narrow host range and infects
mostly legumes.

The virus has a thermal inactivation point be-
tween 55° and 60°C and longevity in vitro is 48
hours at 25°C.

Pur i f icat ion and An t i se rum
Produc t ion

The virus has been successfully purified
employing a method developed at ICRISAT
(lizuka et al. in preparation). An antiserum has
been produced by injecting purified virus pre-
parations into rabbits.

Electron Mic roscopy

Purified virus preparations and sections of in-
fected leaves, when observed under the elec-
tron microscope, reveal the presence of long,
flexuous, rod-shaped particles of 700 nm in
length.

Serology

An antiserum obtained from the USA, and one
produced at ICRISAT, were reacted with PMV
using agar gel diffusion, haemagglutination
and Enzyme Linked Immuno Sorbant Assay
(ELISA) tests. Positive results were obtained in
all tests for PMV.

Transmiss ion

The virus is seed transmitted in a range
from 0.1 to 3.5% depending on the groundnut
cultivars.

Aphis craccivora and Myzus persicae trans-
mit the virus in a stylet-borne (non-persistent)
manner.

Contro l

Screening for Disease Resistance

The natural incidence of PMV is not high
enough for meaningful screening of cultivars
for resistance in the field. It was therefore
necessary to reproduce the disease on a large
scale underfield conditions. A spray inoculation
technique has been developed in which in-
oculum is mixed with celite and sprayed
through fine nozzles at 50 PSI. About 1000
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plants can be inoculated in one hour and about
80% of the plants become infected.

An earlier report indicated that no immunity
had been found to peanut mottle virus (Kuhn
1968) in groundnut cultivars from different
parts of the world. However, tolerance of some
cultivars to PMV where there is no reduction in
yield even though plants became infected, was
reported (Kuhn et al. 1978). Using the inocula-
tion technique described, about 200 cultivars
have been screened sofarand yield losses have
been estimated. None of the cultivars tested
showed immunity or tolerance to PMV.

Screening Cultivars
which do not Transmit
the Virus Through the Seed

Diseased plants with infected seeds are the
primary sources of inoculum. The secondary
spread is by aphids which acquire the virus
from plants infected through seeds. It would be
desirable to have a cultivar which did not
transmit the virus through the seed. Approxi-
mately 1000 seeds were obtained from infected
plants of a range of cultivars. So far two cul-
tivars, EC 76446 (292) and PI 259747, have not
shown any seed transmission. Over 5000 seeds
from infected plants of these cultivars will soon
be tested under field conditions.

Virus Diseases
of Minor Importance

Cowpea mild mottle virus (CMMV) and peanut
green mosaic virus (PGMV) have been charac-
terized on the basis of electron microscopy,
serology, chemical characteristics and host
range. CMMV has been detected occurring
naturally in the Punjab, Andhra Pradesh and
Uttar Pradesh but the incidence is less than
1%. PGMV has so far been detected only in the
Chittoor district of Andhra Pradesh.

References
AMIN, P. W., REDDY, D. V. R., and GHANEKAR, A. M. 1978.

Transmission of bud necrosis virus (BNV) of
groundnut by chilli thrips, Scirtothrips dorsalis 
(Thysanoptera, Thrlpidae). Indian Phytopathology
31: 118 (Abstract).

BEHNCKEN, G. M. 1970. The occurrence of peanut
mottle virus in Queensland. Australian Journal of
Agricultural Research 21: 465-472.

BENIGNO, D. A, and FAVALI-HEDAYAT, M. A. 1977.
Investigation on previously unreported or notewor-
thy plant viruses and virus diseases in Philippines.
Food and Agriculture Organization Plant Protection
Bulletin 25: 78-84.

BOCK, K. R. 1973. Peanut mottle virus in East Africa.
Annals of Applied Biology 74: 171-179.

CHOHAN, J. S. 1972. Final Progress Report. ICAR
scheme for research on important diseases of
groundnut in the Punjab for the period 1957-1967.
Department of Plant Pathology, Punjab Agricultural
University, Ludhiana, India, 117 pp.

CHOHAN, J. S. 1974. Recent advances in diseases of
groundnut in India. Pages 171-184 in Current
Trends in Plant Pathology. (Eds. S. P. Raychauduri
and J. P. Verma). Lucknow University, India.

COSTA, A. S. 1941. Una molestia de virus do amen-
doim {Arachis hypogaea L). A mancha anular.
Biologico 7: 249-251.

GEH, S. L., and TING, W. P. 1973. Loss in yield of
groundnuts affected by groundnut mosaic vims
disease. Malaysian Agriculture Research Develop-
ment Institute Research Bulletin 1: 22-28. 

GERMANI, G., and DHERY, M. 1973. Observations et ex-
perimentations concernant le role des nematodes
dans deux affections de I'Arachide en Haute Volta:
la "chlorose" et le "clump". Oleagineux 28: 235-
242.

GERMANI, G„ THOUVENEL, J. C, and DHERY, M. 1975. Le
rabougrissementdeI'Arachide: Unemaladieavirus
au Senegal et en Haute-Volta. Oleagineux
30: 259-266.

GHANEKAR, A. M., REDDY, D. V. R., IIZUKA, N., AMIN, P. W.,
and GIBBONS, R. W. 1979. Bud necrosis of groundnut
[Arachis hypogaea L.) in India caused by tomato
spotted wilt virus. Annals of Applied Biology
93: 173-179.

HALLIWELL, R. S., and PHILLEY, G. 1974. Spotted wilt of
peanut in Texas. Plant Disease Reporter 58: 23-25.

HELMS, K., GRYLLS, N. E., and PURSS, G. S. 1961. Peanut
plants in Queensland infected with tomato spotted
wilt virus. Australian Journal of Agricultural Re-
search 12: 239-246.

215



HEBOID, F., and MUNZ, K. 1969. Peanut mottle virus.
Phytopathology 59: 663-666.

IIZUKA, N., RAJESHWARI, R., and REDDY, 0. V. R. Purifica-
tion and chemical characterization of peanut mottle
virus (in preparation).

INOUYE, T. 1969. Peanut mottle virus from peanut and
pea. Nogaku Kenkyu 52: 159-164.

K LESSER, P. J. 1966. Tomato spotted wilt virus on
Arachis hypogaea. South African Jou rnal of Ag ricu I-
ture Science 9:731-736.

KUHN, C. W. 1965. Symptomatology, host range and
effect on yield of a seed transmitted peanut virus.
Phytopathology 55: 880-884.

KUHN, C. W., and DEMSKI, J. W. 1975. The relationship
of peanut mottle virus to peanut production. Re-
search Report. Agriculture Experiment Stations,
University of Georgia, USA.

KUHN, C. W., SOWELL, G. Jr., CHAKLEY, J. H., and
STUBBS, H. F. 1968. Screening for immunity to
peanut mottle virus. Plant Disease Reporter
56: 467-468.

KUHN, C. W., PAGUIO, O. R., and ADAMS, D. B. 1978.

Tolerance in peanuts to peanut mottle virus. Plant
Disease Reporter 62: 365-368.

NABIANI, T. K., and DHINGRA, K. L. 1963. A mosaic
disease of groundnut (Arachis hypogaea L). Indian
Journal of Agricultural Science 33: 25-27.

REDDY, M., REDDY, D. V. R., and APPA RAO, A. 1968. A 
new record of virus disease on peanut. Plant Disease
Reporter 52: 494-495.

REDDY, D. V. R., IIZUKA, N., GHANEKAB, A. M., MUBTHY,
V. K., KUHN, C. W., GIBBONS, R. W., and CHOHAN, J. S.
1978. The occurrence of peanut mottle virus in India.
Plant Disease Reporter 62: 978-982.

SCHMIDT, H. B., and SCHMELZEB, K. 1966. Elektronen-
mikroskopische Darstellung and vermessung eines
saftubertragbar virus aus der Erdnuss (Arachis 
hypogaea L). Phytopathologische Zeltschrift
55: 92-96.

SUNDABA RAMAN, 1926. A clump disease of
groundnuts. Madras Agricultural Department Year
Book 1926: 13-14.

THOUVENEL, J. C, DOLLET, M„ and FAUQUET, C. 1976.
Some properties of peanut clump, a newly disco-
vered virus. Annals of Applied Biology 84: 311-320.

216




