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Summary

The peanut clump virus discase, caused by Indian peanut clump virus (IPCV) is widespread in the Indian
subcontinent. It occurs in sandy soils. Epidemiology of the Hyderabad isolate of IPCV has been studied in
rainy and postrainy seasons in India. The virus produces scver: svmptoms not only on groundnut but also on
pigeon pea, wheat and barley under ficld conditions. Sorghum, pearl millet, finger millet, foxtail millet,
maize, rice. cowpea. chickpea, soya bean, mung bean and rapesced were infected by the virus without
showing any overt symptoms. Sunflower was not infected by the virus. Various monocotyledonous weeds
naturally infected by IPCV were Cynadon dactylon, Dactvloctenium acgyptinm, Digitaria ciliaris, Eragrostis
ciliaris and I: uniloides. The dicotyledonous ones were Culosia argentea, Macroptilium atropurpurcum and
Oldenlandia corymhosa. The virus is sced-transminicd in groundnut, pearl millet, finger millet, foxtail mitlet
and wheat. Polymyxa sp. is often detected in the roots of monocotyledonous hosts. The fungus has only been
detected once in groundnut roots and not i the roots of other dicotyledonous plants collected from [PCV
infested patches. The infection of roots by Polymyxa sp. in India is infl d by the climatic conditi
especially thosc of rinfall distribution and temperatures.

Introduction

Peanut clump is a seedbome (Reddy. 1991 and Konaté and Barro, 1993) and soilbome virus causing
severe damage 1o the crop in semi-arid arcas of West-Africa (PCV) (Thouvenel er al., 1988). In the Indian
subcontinent. where it is referred 1o as Indian peanut clump virus (IPCV). at least three distinct serotypes are
known (Nolt ¢ al., 1988) and none of the IPCV isolates cross react with those reported from West Africa.
This high vaniability complicates detection of the virus by serology (Miller er al., this volume). [PCV is
known to infect many led and dicotyled plants but the fungus, Polymyxa sp., which
was shown (o bc the veetor of IPCV. is known to prefer monocotyledonous plants to complete its life cycle
(Rama er al.. 1991). However, those hosts which play a crucial mle in perpetuation of the fungus and
mmslon of the virus with severe incidence arc yet tv be identified. IPCV has been shown to be seed-

in dnut and several d hosts, however it is not known if seedbome
inoculum can initiaic the discasc in arcas where non-viruliferous populations of Polymyxa sp. occur.
Resistance to IPCV has so far not been located in cultivated or wild Arachis sp. Control may have to rely on
cultural practices and information generated from epidemiological studics is likely to guide discase
management

Geographical Distribution and Cropping Systems

The Durgapura isolate (D-[PCV) is a member of the most widespread scrotype of IPCV. It occurs in the
Indian States nf Gu)am (T: aJod), Rajasthan (Bom;, Dm mrgapum. Kz.ilava and Ranoli), Andhra Pradesh
Bapatla, C and dupalle), Tamil Nadu
"Poadicherry) and in the Punm Province of Pﬂumn in Attock, Chakwal and Rawa.lpm districts (Delfosse
¢t al., 19953). A second scrotype, which occurs in Punjab in India (Jalandhar, Ludhiana and Sangrur), is
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referred to as Ludhiana isolate (L-IPCV) and is also present in Pakistan in Attock district. In Hyvderabad.
Andhra Pradesh (A.P.). a third scrotype (H-IPCV) occurs. The discase in India and Pakistan is very sever: in
the arcas where groundnut is rotated with cercals and particularly with wheat. In Punjab the disease caused
severe damage 1o groundnut until the carly cightics when the wheat-groundnut rotation was replaced by a
wheat-rice system.

Natural Host Range

Various naturally occurming weeds were tested at ICRISAT Asia Center (IAC) for the presence of
H-IPCV and Polvmyxa sp Results for monocotyledonous weeds (Table 1) show that highly pemicious
weeds can act as camy-over hosts for the virus and its vector. Morcover all vegetatively reproducing rhizomes
of C. dactylon arising from an infected plant contained the virus and recent experiments indicate that
rhizomes carrying the virus but not the vector contributed to the establishment of the disease in soil
lwbmnring nonvirulifcrous Polymyxa sp. For Cyperus rotundus, roots were rarely found 1o be infected by the
virus and tubers and leaves were never found to be positive in ELISA and ISEM Various rhmtyledm
weeds (€ lem argentea, Desmodium sp . lelipta alha. Euphorbia hirta, Flaveria australe
sp. A Me gangetica, Oldenlandia corymbosa, P'hyllanth nlrun Tridnx
pma:mbem and anmmu um.n'u) collected in H-IPCV infested arcas did not show the presence of the
vector, Celowia argentea, Macroptilum atropurpureum and Oldenlandia corymbosa were symptomless
hosts for the virus

Table | Results of monitoring of /'olvmyxa sp. in the roots of various monocotyledonous weeds collected
from a clump infested ficld at ICRISAT Asia Center and, HIPCV in roots and leaves, bv ELISA.
Number of plants infected (n)/Number of plants tested (N)

Polvmyxa sp. H-IPCV

Species WwN Degree of infection Leaves Roots
Cvnodon daciylon /26 + 726 12726
Cyperus rotundus 1928 40+ 0% 8
Cyperus difficsus 12 Rand 02 02

Dactyloctenium aegyplium 1322 +10 +++ 52 6722
Digitaria ciliaris 322 +10 +++ 122 222+
Eragrosns cilians 313 +10++ Hns nn3
FEragrostis unilowdes 222 =+ 10 +H++ 10722 1122

(+ . low infection, ++ : medium infection, +++ : high infection).

The virus incidence in roots and lcaves of various ds crops and from an
H-IPCV infested field was monitored during the 1995 riny scason. Twelve days after mvuu, plants
containing the viral antigen in their roots were found in all the crops when tested by ELISA. The virus was
also detected in the leaves of barley (13%), maize (6%) and wheat (31%). Wheat showed the highest virus
incidence in the roots (948%) followed by maize (50%). Two months after germination it was possible to
detect the virus in wheat and barley leaves but no longer in roots. For others species the virus incidence
stayed higher in roots than leaves. Over the entire scason, the incidence of the virus in roots and in leaves
was: 62% and %56 in barlcy, 28% and 21% in finger millet, 21% and 8% in groundnut, 38% and 4% in
maize, 3% and 0% in peart millet, 3% and 1% in rice, 26% and 6% in sorghum and 85% and 76% in wheat.
The same samples were also anabvsed for the presence of Polymyxa sp. Maize, peal millet and sorghum were
seldons found (o be infected by the fungus but those plants with infection showed a very high number of
resting spores in their roots. Though the other crops were infected by the virus, Polymyxa sp. could not be
found in the roots. However cvidence has been obtained to show (Rama ef al., 1991) that both the vector and
the virus can infect most of these crops so there is a high risk that rotation with these crops would lead to an
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increase in the discase incidence: When bardey was grown under imgation dunng Ui postriny scason.
H-IPCV infected plants showed symptoms very similar to those of wheat plants (stunting and dark green
feaves with yellow stripes tuming ncerotic as the plants aged. Delfosse cf uf . 1995b)

‘When a selocted number of dicotyledonous crop plants was mised in an infested ficld during the 1995
miny scason, the proportion of infected plants was. chickpea (4%). cowpea (6%). groundnut (28%), mung
bean (1%), pigeon pea (26%). rapesced (1%) and soya bean (%) Inte: gly sunflower was the only crop
not infected. although it could be manually infected with H-IPCV in the laboratony  Infected pigeon pea
plants were severely stunted compared to healthy plants and showed mosaic symptoms on voung leaves.
Presence of H-IPCV' particles in lcaves of stunted pigeon pea plants was confimed by ISEM

Factors infl g virns and discase ¢

The temporal and climatic factors influencing H-IPCV transmission by Poivmyxa sp. to groundnut,
sorghum, peard millct and finger millet, were studicd during the 1994 rainy season. The groundnut crop was
scored at 2 weeks intervals for virus incidence. Most infection occurred in July with the onset of monsoon
rains (80% of the total infected plants during the scason) Cercals were sampled at weekly intervals and
analysed for the presence of the fungus in their rools and the virus in their leaves Infection by Polymwa sp
vasied greatly during the scason and was corrclated with the cumulative weekly minfall (CWR) recorded 1S
days before sampling. in agreement with the time needed (10 to 12 days) to form cystosori. This correlation
was supported by another experiment where scedlings were raised in a glasshouse for onc weck. then
exvnl:d for one week in a virus infested ficld and finally transplanted into swrile sand. They were

in a glassh 1o allow the fungus 1o complete its lifc cycle. Results of this
experiment showed that the incidence of Polymyxa sp. in the roots of sorghum and pearl millct was corrclated
with the CWR recorded during the week of exposurc in the ficld. In both cases, a CWR of 14 mm was
sufficient to induce Polvmyxa sp. infection. The incidence of the fungus recorded during the cntine season
was higher in pearl millet (21%) and sorghum (18%) compared to finger millet (5%). However the virus
incidence was higher in the millets (6%) than in sorghum (3%). The fungus was present in plants grown both
in virus infested and virus frec areas: During the rainy season the daily mean soil temperature ranged from 24
10 29°C but generally remained higher than 25°C, a conducive condition for infection by Polymyxa (Legréve
et al., this volumc)

The incidence of IPCV in groundnut is influcnced by the date of sowing April sown crops in Pakistan
showed low incidence whilc those sown in July with the onset of the monsoon rains were severely affected.
However in India. crops sown aficr initial heavy rains, until 15 days after the onsct of the monsoon, were
weakly affected by the . In India. the soil temperture i summer reaches 40 1o 50°C and this dry heat
induccs the breakdown of fungal spor: domancy (Legréve e al , unpublished data) Feavy runs at the onset
of monsoon, arc assumed to induce the release of many primary zoosporcs, which infect cven nonpreferred
hosts such as groundnut. Barlcy, wheat and sorghum grown in the postrainy scason undcr immigation in A P
were infected by the virus whilc groundnut was not. In this case, the germination of resting sporcs is likely to
be induced by the root exudates from the cercal hosts. In Rajasthan where the air emperature in postriny
scason is much lower than in A.P.. no virus infection was found in thousands of wheat and baricy samples,
roots and leaves, cither at carly stage or close to maturity. The virus can multiply at emperature close to
15°C (Reddy et al.. 1988) but such low temperaturt would not have been conducive to activation of
Polymyza sp. (Legreve ct al ., this volumc) so transmission of the virus did not occur

Perspectives and Management

Resistance in ncarly 9000 A. hypogaea gcmsplnm lines could not be identificd for [PCV, lnd bnocxdcs
though effective in reducing discase incidence arc b and not Therefore it is impy
to identify cultural methods for the control of IPCV. Although H-IPCV was detected in several




dicotyledonous plants, resting spores of Palymixa sp. were rarcly detected in such plants (Rama et al., 1991).
They were few in number so they probably contribute little to increase the incidence of H-IPCV.
Additionally roots of naturally infected groundnut plants failed to induce incidence when incorporased into
sterile sandy soils. Preliminary obscrvations at IAC have shown that it is possible to reduce disease incidence
by growing a crop which docs not suppont Polymxa sp. multiplication in the postrainy' scason prior to &
rainy scason groundnut crop. The discase incidence in plots where the postrainy scason crop was groundnut
was much lower than in plots where sorghum was grown. On the other hand, in the rainy season. a bait crop
(peart millet) grown for |5 days and then ploughed into the soil prior to sowing groundnut reduced disease
incidence from 22-36% to 4-8%. The presence of a prefurred host sush as peart millet could have induced the
germination of Polymyza sp. cystosori and befor: the fungus wmpleted its life cycle the host was killed by
ploughing it into the soil. Clean cult is d since vied weeds, such as C.
dactylon can contribute to disease establishment. The virus was found to be seed transmitted in finger millet,
foxtail millet, gmndnul pearl millet and wheat. The use of virus free seed is essential to prevent the spread
of the disease. In prelimi i infected groundnut seed failed to provide the inoculum for
Polymyxa sp in wninfested soils but this aspect nccds further investigation. Currently influence of cereal
seed, in contributing to diseasc establishment, is being tested
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