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PEANUT CLUMP VIRUS 

Peanut clump Virus Rll:2.114:EIE:S/C, VelFu, (tobamovirus group). 

Described by Thouvenel, Germani & Pfeiffer (1974) and Thouvenel, Dollet & Fauquet (1976). 

A virus with straight tubular particles of two lengths, containing singlestranded RNA. It is mechanically trans- 
missible and has a relatively wide host range. It is seed-kmme and soil-bome, and the b g u s  P o l p y m  graminis is 
thought to be its vector. Found in West f i c a .  

MAIN DISEASES: The " m o n  strain causes stunting ('dump') in groundnut (Ardis hypogaea); naturally infected 
groundnuts are patchily distributed in crops. A yellowing strain found in Upper-Volta 0. C. Thouvenel & C. Fauquet, 
unpublished resdts) suses concentric yellow linepatterns in old leaves but no stunting. Great millet (Sorghum arun- 
dinacmtm) is a symptomless naturat host (Dollet, Fauquet & Thouvenel, 1976). 
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GEOGRAPHICAL DISTRIBUTION: Found in West f i c a  (Ivory Coast, Senegal, Upper Volta; 

HOST RANGE AND SYMPTOMATOLOGY Infects several species in the'families Aizoame, Amaranthaceae, 
Chenopodiaceae, Cucurbitaceae, Gramineae, Leguminosae, Scrophulariaceae and Solanaceae. Mechanical transmis- 
sion is -cult fiom Arachis hsogaea and C w &  amaranticolor because of inhibitors in the sap; purified 
preparations may be needed to obtain good transmission (Thouvenel & Fauquet, 1981). Typical symptoms are 
ringspots and bepatterm, and stunting of the plant. - -_ 

&&lsticspecies 
Arachis hypogm (groundnut). No local symptom, but mottle and chlorotic ringspots appear on new tip leaves 
7-10 dags &er indat ion;  these symptoms rapidly &de, then disappear when the leaves mature. The plant 
then stops growing and looks stunted (Fig. 1). With the yellow strain, mottle and chlorotic ringspots appear 
on new tip leaves and persist, the yellow colour becoming more prominent. 

C-odium amaramicoh. Local yellow spots 2 days &er inoculation, developing later into ringspots and 
linepatterns which extend along the veins (Fig. 2). Not systemic. 

Nicotiana benthamiana. Systemic mosaic and deforriution Fig. 3). 
Nicotiana glutinosa Systemic mosaic. 
Phaswlus &garis (bean). Systemic mosaic 
T n ' h m  at" (wheat). Systemic mosaic and stunting pig. 4). 

Nicotiana benthamiana and Phaseoh vulgaris are good sources of virus. 

Chnopodium amaranticolor is a usel l  local lesion host; Sorghum amdi- is suitable for testing trans- 
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mission to roots by vectors. 

STRAR\TS: Most isolates of the virus fiom Senegal and Upper Volta W e r  little. An exceptional strain fiom Upper 
Volta causes yellowing symptoms in groundnut, completely merent  fiom the stunting induced by common strains, 
but its other properties are similar to those of the common strain and they are serologically indistinguishable. 

TRANShUSSION BY VECTORS: The virus is thought IO be uansmitted by a plasmodiophoromynte h g u s  to 
graminaceous hosts and to groundnut. The infectivity of soil was related to the presence of PoIymyxa gramin&, resting 
spores of which were detected readily in roots of Sorghum arundinacam bait plants that became infiied with the virus 
(Fig. 5) (Thouvenel & Fauquet, 1980; 1981). 
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TRANSMISSION THROUGH SEED. Seed transmission is known only in groundnut (56%). Seeds collected from 
the diseased plants thus obtained (second generation seeds) produced L 20% of diseased seedlings (Thouvend, 
Fauquet & Lamy, 1978; ThouveneI & Fauquet, 1981). 

SEROLOGY Highly immunogenic. Andsenun with a uue of 112048 in microprecipitín tests can be obtained. 

RELATIONSHIPS: Peanut clump virus resembles other rod-shaped viruses with known or suspected h g u s  vecto~s, 
such as beet necrotic yellow vein, potato moptop and wheat soil-borne mosaic viruses, but did not react with antisera 
to-lhese viruses or to tobacco mosaic, tobacco rattle, pea early-browning or nicotiana velu& mosaic vku~es 
(-fhouvenel er al., 1976; Thouvenel & Fauquet, 1981); antiserum to peanut clump virus did not react with barley 
smpe mosaic or tobacco mosaic viruses (Thouvend & Fauquet, 1981). D. V. R. Reddy (personal communication) 
found no reaction between a virus associated with a ‘dump’ disease of groundnut in India and antiserum to peanut 
clump virus. 

STABILITY IN SAP: In C. amaranricolor sap the & e r d  inacrivation point (10 min) is 64’C, and the dilution end- 
point 10-4. Infectivity is retained for 4 weeks at 27OC, and for more tban a year in fiozen sap or fiozen feaves 
(Thouvenel er aI., 1976). 

PURIFICATION. Grind frozen leaves in 0.5 M borate buffer (PH 8) containing reducing agents, and clanfy the extract 
with butanolkhloroform flhouvenel er al., 1976), or by acidification to pH 4.2 (Thouvenel, Fauquet & Dollet, 1978). 
Concentrate the virus particles by 2 or 3 cycles of differential centrifugation, resuspending the high speed pellets in 
0.05 M borate buffer @H 8). Additional purification can be obtained by isopycnic centrifugation in 45% CsC1. About 
20-25 mg of virus may be obtained fiom 1 kg leaves. 

PROPSRTES OF PARTICLES: The particles sediment as two components, with sedimentation co&cients (sww) of 
183 and 224 S. There is no information about the infecrivity of the two types of particle: 
Isoelectric point: pH 6.45 2 0.10. 
A- : 249 nm; A- : 270 nm (corrected for light-scattering). 
A2JAm = 1.00; A27dA249 = 1.32. 
Buoyaut density in CsCl is about 1.32 g/m3 (Thouvael& Fauquet, 1981). 

PARTICLE STRUCTURE. Particles are straight rods, helically constructed with a hollow core. They are about 21 nm 
wide and of two predominant lengths: 190 and 245 nm (Fig. 6) (Thowenel et aZ., 1976). The length distribution of the 
short particles is broad, and in some preparations an additional class of 160 nm particles is recognizable. 
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PARTICLE COMPOSITION: 

Nucleic acid. RNA, singlestranded (determined byñuclease digestion), CompriSmg about 4% of the weight of the 
particles (estimated from the absorption spectrum). In most RNA preparations, polyaqlamide gel electrophoresis 
reveals two components with estimated M. Wt of about 1.7 X IO6 and 2.1 X lo6. In a few preparations, the smaller 
component can be resolved into 2 or 3 components (M. Wt 1.65-1.75 x 1p)  0. C. Thouvend & C. Fauquet, 
unpublished results). 

Prozeinr Electrophoresis of mat protein preparations in polyacrylamide gds reveals one polypeptide of M. Wt c. 
23,000. Subunits have the following amino acid composition: asp 27 residues, thr 8; ser 13; glu 25; pro 12; gly 26; 
aIa 21; cys 3 val 20; met O; ìle 11; leu 18; tyr 5; phe 7; his 5; lys 7; arg 19; trp ?; total 224 residues i- 9 s  + trp (J. C. 
Thouvenel & C. Fauquet, unpublished results). 

RELATIONS WITH CELLS AND TISSUES: The virus is found in the cells of roots, stems and leaves of SystemiCally 
inf¿¿ed graminaceous plants. V i  particles in wheat cells are found in the cytoplasm, near the nucleus or along the 
plasmalemma, and ananged in angled-layer aggregates (M. Dollet, personal communication). 

Fig. 1 Symptoms of the clum disfase of roundnut in the field: 
Fig. 2 Symptoms in an i n d a t e d  leaf of Eimqmiium amaranmotos. 
Fig. 3 Systemic symptoms in NIcotiam hhmrhna.  * 

Fig. 4 Systemic symptoms in Tniicum arct” . d i e d  by mahanical inoculation (Icft); healthy plant (n’ghr). 
Fig. 5 Resling spores of Pol$nyxa graminis in Sorghum ancndinaceum roots. 
Fig. 6 Electron micrograph of purised particla, s-ed with uranyl acerafe. Bar represents 200 nm. 



NOTES: The closest f l i t i e s  of peanut dump virus are with beet necrotic yellow vein, broad bean necrosis, potato 
mop-top and soil-borne wheat mosaic v*hses; it differs from all four in infecting Phuswh vdguris systemically. It is 
distinguishable from all other viruses of groundnut by its particle morphology, its antigenic specificity, its 
characteristic symptoms in C. amarunticolor and its wide host range (when inoculated in the form of purified virus). 
Clump disease is controlled by treating the soil with the fumigant nematiddes dibromochlorophenol or DD, which 
may also have a fimgidda1 action (Germani, Thouvenel & Dhery, 1975). It is not controlled by the use of systemic 
nematicides. 
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