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ABSTRACT

Studies with the transmission electron microscope were used to detect and 

attempt to identify viruses infecting sweetpotato (Ipomoea batatas) and other Ipomoea 

species. Flexuous-rods, short curved-rods, and spherical virus-like particles were 

observed in cells o f symptomatic plants. Also, various cytopathic changes such as 

crystals, vesicles, fibril structures, and cylindrical inclusions were observed. Some of 

these cytopathic changes were associated with specific viral groups such as genus 

Crinivirus and Potyvirus and therefore helpful in diagnosis.

Some molecular and biological properties of an isolate of Sweetpotato chlorotic 

stunt virus from the sweetpotato cultivar White Bunch (SPCSV-WB) were determined. 

Two species of whiteflies, Bemisia tabaci biotype B and Trialeurodes abutilonea, 

transmitted SPCSV-WB to /. nil cv. Scarlet O’Hara. Two double-stranded RNA 

fragments (10 and 4 kb) o f SPCSV-WB were isolated from infected/, setosa plants. 

DNA fragments of the homologue heat shock protein 70 (HSP70) and the coat protein 

(CP) genes of SPCSV-WB were obtained by Reverse Transcriptase-Polymerase Chain 

Reaction (RT-PCR). The derived amino acid sequence of the HSP70 of SPCSV-WB 

was identical to that o f the East and West African isolates of SPCSV. The presence of 

SPCSV in field-collected sweetpotato samples was not confirmed.

Five viruses designated LSU-1, LSU-2, LSU-3, LSU-4, and LSU-5 were 

obtained from field-collected samples of I. batatas. Preliminary serological tests 

indicated that they were members of the family Potyviridae. RT-PCR was conducted 

with these viruses using specific primers for the Potyviridae. RT-PCR products 

corresponding to the partial 3’ end of the nuclear inclusion B (Nib) and the partial 5’
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end of the CP genes were obtained. A DNA fragment amplified from the LSU-1 and 

LSU-3 potyviruses showed 98 % identity to the corresponding sequence of Sweetpotato 

virus G. DNA fragments amplified from LSU-2 and LSU-5 were similar. Also, the 

amplified fragments contained various common motifs of the Potyviridae. The 

phylogenetic relationships based on the partial sequence of Nib and CP genes of these 

four viruses were determined.
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CHAPTER 1. INTRODUCTION

Sweetpotato (Ipomoea batatas (L.) Lam.) is a dicotyledenous plant in the family 

Convolvulaceae (the morning glory family) which also contains several important 

species of weeds and cultivated ornamentals. Sweetpotato is a perennial plant grown as 

an annual. This plant is thought to have originated in Central America or South 

America, but currently it is cultivated world wide including Africa and Asia (Ravi and 

Indira, 1999).

Sweetpotato flowers are complete and trumpet-shaped. Seeds are borne in a 

capsule and seedlings have characteristically bilobed cotyledons, similar to those of 

many morning glories. The leaves of different genotypes vary widely in size, length of 

petiole, and shape. The roots of sweetpotato originate adventitiously from the vine or as 

a result of lateral branching of other roots. The sweetpotato plant produces mainly three 

types of roots, which are primary fibrous roots, pencil roots, and storage roots. The 

storage roots are not tubers and are initiated most frequently at the first stem node 

below the soil line (Ravi and Indira, 1999).

Sweetpotato is high-energy food. The storage roots are commonly consumed 

directly as food, but the shoot tips also are a minor food item. The storage roots contain 

a total carbohydrate content o f25-30%, and are good source of provitamin A 

carotenoids, vitamin C, and many kinds of minerals such as potassium, iron, and 

calcium. Storage roots also are used as a source of starch and for fermentation products, 

including wine, ethanol, lactic acid, acetone, and butanol (Clark and Moyer, 1988).

Sweetpotato is an important food crop in many countries throughout the tropics. 

Among the food crops of the world, sweetpotato is the third most important root crop
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after potato and cassava and is ranked seventh in global crop production based on 

weight (Chavi et al., 1997). It ranks fourth in importance in the developing world after 

rice, wheat, and com. Currently, China is the largest producer with about 80% of the 

world production (Clark and Moyer, 1988; Karyeija et al, 1998). The crop is grown 

primarily in tropical and subtropical regions with low input and can produce high yields 

under marginal condition (Chavi et al., 1997).

Like other plants, sweetpotatoes are subject to diseases caused by viruses, 

mycoplasma, bacteria, actinomycetes, fungi, nematodes, and abiotic factors. Because 

sweetpotato is vegetatively propagated, viral diseases often cause significant reduction 

in yield and quality o f storage roots (Clark and Moyer, 1988), and viral infections have 

been identified as the second most important biotic component (after insect infestation) 

in limiting sweetpotato production (Chavi et al., 1997). According to the International 

Potato Center (CIP), crop loss figures in excess of SO % have been attributed to viral 

infections of sweetpotato (Chavi et al., 1997). Despite their importance, virus diseases 

of sweetpotato are probably the most poorly understood o f all sweetpotato diseases. 

There are many difficulties with the biological assays used for sweetpotato virus 

detection (Clark and Moyer, 1988; Chavi et al., 1997; DeSouto, 1998; Lotrakul, 2000).

The use of infected planting material such as vine cuttings is the most common 

source of sweetpotato viruses and many of them have insect vectors (Clark and Moyer,

1988). Therefore, virus-tested planting materials should be used and grown in areas free 

of inoculum sources (Moyer and Salazar, 1989; Wisler et al., 1998). Production of 

sweetpotato germplasm free from known viruses by meristem or shoot tip culture 

techniques can be used for sweetpotato virus control. Also, use of resistant sweetpotato
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cultivars developed by traditional breeding programs or by introduction of foreign 

genes from other resistant plants or from viral origin may improve production of 

sweetpotato (Moyer and Salazar, 1989).

Sweetpotato viruses have been detected by observing symptom expression 

patterns in infected plants in the field or on sensitive indicator plants used in biological 

assays, or occasionally supplemented with confirmatory biochemical assay or electron 

microscopy. Biological assays of sweetpotato viruses have limitations because viruses 

occur in mixed-infections of unknown viruses with Sweetpotato feathery mottle virus 

(SPFMV); they have restricted host ranges; low concentration in sap; uneven 

distribution in the test plants; and possible inhibition of virus transmission by plant 

tissue extracts (Chavi et al., 1997; Moyer and Salazar, 1989).

Currently, a concerted effort is being made in several laboratories to elucidate 

the etiology of sweetpotato diseases with symptoms frequently associated with virus 

infections. Although there are many sweetpotato virus diseases described, the etiology 

o f many of these diseases has not been determined and reliable detection procedures 

have not been documented (Moyer and Salazar, 1989). Only a few viruses infecting 

sweetpotato have been identified and characterized (Brunt et al., 1996; Clark and 

Moyer, 1988; Moyer and Salazar, 1989). However, recent advances in molecular 

biology have allowed the rapid, sensitive, and reliable detection of plant viruses 

including sweetpotato viruses based on synthetic nucleic acid probes or the in vitro 

amplification of specific DNA sequences by polymerase chain reaction (PCR) (Chavi et 

al., 1997). The development of the reverse transcription (RT)-PCR technique has 

allowed virologists to compare some sweetpotato viruses at the molecular level (Chavi
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et a l, 1997). Also, information obtained from comparative studies of biological and 

biochemical properties along with phylogenetic relationships with other plant viruses 

can help to clarify the ambiguity of the taxonomy of sweetpotato viruses (Colinet et al., 

1994; Colinet et al., 1996).

There are more than 15 viruses known to infect sweetpotatoes (Feo et al., 2000), 

but only about half have been well characterized (Alvarez et al., 1997; Karyeija et al., 

1998; Lotrakul, 2000). These viruses include Sweetpotato chlorotic stunt virus (SPCSV) 

(Pio-Ribeiro et al., 1996; Winter et al., 1992), SPFMV (Moyer and Salazar, 1989; Clark 

and Moyer, 1988), Sweetpotato leaf curl virus (SPLCV) (Lotrakul et al., 1998; Lotrakul 

and Valverde, 1999), Sweetpotato leaf speckling virus (SPLSV) (Fuentes et al., 1996), 

Sweetpotato latent virus (SPLV) (Clark and Moyer, 1988), Sweetpotato mild mottle 

virus (SPMMV) (Colinet et al., 1996), Sweetpotato mild speckling virus (SPMSV) 

(Alvarez et al., 1997), Sweetpotato virus G (SPVG) (Colinet et al., 1994), Sweetpotato 

vein mosaic virus (SPVMV) (Moyer and Salazar, 1989), and Sweetpotato yellow dwarf 

virus (SPYDV) (Clark and Moyer, 1988). In addition to these sweetpotato viruses, 

Cucumber mosaic virus (CMV) (Cohen et al., 1988), Tobacco mosaic virus (TMV) and 

Tobacco streak virus (TSV) also have been reported to infect sweetpotatoes (Clark and 

Moyer, 1988).

SPFMV is the most thoroughly characterized virus o f sweetpotato (Moyer and 

Salazar, 1989), and it is found nearly everywhere sweetpotatoes are grown (Clark and 

Moyer, 1988). SPFMV belongs to the family Potyviridae (Brunt et al., 1996). Many 

strains of SPFMV have been identified, and worldwide it has been referred to by many 

different names. The symptoms associated with SPFMV infection are classic irregular
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chlorotic patterns (feathering) associated with the leaf midrib as well as faint or distinct 

chlorotic spots that have purple-pigmented borders in some genotypes. Vein clearing, 

vein banding, and chlorotic spots are the predominant symptoms observed in the 

indicator host I. setosa (Moyer and Salazar, 1989). The common strain of SPFMV 

(SPFMV-C) may induce only foliar symptoms, but the russet crack (SPFMV-RC) and 

vein clearing (SPFMV-VC) strains may cause annular necrotic lesions in some sensitive 

sweetpotato cultivars (Clark and Moyer, 1988; Usugi et al., 1994). Relationships among 

SPFMV strains have been partially investigated based on serogical tests and nucleotide 

sequence comparisons (Abad et al., 1992; Chavi et al., 1997; BCreuze et al., 2000). 

Currently, several techniques have been developed for SPFMV detection in addition to 

the conventional indicator hosts. These include RT-PCR (Colinet et al., 1994; De 

Souto,1998), molecular hybridization using riboprobes (Abad et al., 1992), Western blot 

analysis (Hammond et al., 1992), enzyme-linked immunosorbent assay (ELISA) 

(Esbenshade and Moyer, 1982), membrane immunoblotting assay (Gibb and Padovan, 

1993), and serologically specific electron microscopy (SSEM) (Usugi et al., 1991).

SPCSV, the Crinmrus, member of the family Closteroviridae, has been 

reported in sweetpotato from East and West Africa, Israel, and in an heirloom 

sweetpotato cultivar from the United States (Winter et al., 1992; Cohen et al., 1992; 

Gibson et al., 1998; Alicai et al., Pio-Ribeiro, et al., 1996). The virus alone causes mild 

symptoms which consist of slight stunting, purpling of lower leaves, and mild chlorotic 

mottle in susceptible sweetpotato cultivars grown under conditions favorable for disease 

development (Gibson et al., 1998; Winter et al., 1992). However, if this virus is mix- 

infected with SPFMV, more severe symptoms are induced. SPCSV induces many small
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membrane-bound vesicles in the phloem parenchyma cells of infected plants. These 

vesicles are characteristic o f infection by members of Crinivirus (Coffin and Coutts, 

1993, Cohen et al., 1992). SPCSV is transmitted by two whitefly species, Bemisia 

tabaci and Trialeurodes abutilonea, in a semi-persistent manner (Wisler et al., 1998;

Sim et al., 2000). Serological studies using both polyclonal and monoclonal antibodies 

to the Kenya and Israel isolates of SPCSV indicated that the geographically diverse 

isolates were closely related (Wisler et al., 1998). In spite of several names used for the 

virus, there is apparently only one virus species, SPCSV. Although SPCSV isolates are 

closely related, they can be differentiated into two serotypes, the East African, and the 

non-East African serotype, based on serological and molecular analyses (Vetten et al., 

1996; Wisler etal., 1998).

The United States isolate of SPLCV (SPLCV-US), a member of the family 

Geminiviridae, was detected from sweetpotato samples showing leaf curl in the United 

States (Lotrakul et al., 1998). Similar diseases have been described in Taiwan and 

Japan. SPLCV-US induce mild upward leaf curling on I. setosa while /. aquatica reacts 

with a bright yellow mottle (Lotrakul et al., 1998). SPLCV-US is transmitted by the 

sweetpotato whitefly, B. tabaci. Granular aggregates o f virus-like particles with fibril 

inclusions typical of geminivirus infections were observed in the nuclei of infected plant 

cells (Lotrakul et al., 1998). The complete nucleotide sequence of SPLCV-US has been 

reported, and SPLCV-US is a monopartite begomovirus (Lotrakul and Valverde, 1999; 

Lotrakul, 2000).

SPLSV was isolated from sweetpotato samples in northern Peru that had 

symptoms of leaf curling and white speckling (Fuentes et al., 1996). The virus induces
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dwarfing and leaf curling in addition to chlorotic and necrotic spotting in I. nil and L 

setosa (Fuentes et al., 1996). SPLSV virions are isometric with a diameter of about 30 

nm and transmitted by the aphid species Macrosiphvm euphorbiae in a persistent 

manner (Fuentes et al., 1996). The coat protein sequences of the SPLSV indicated that it 

is a member of the Ltiteoviridae (Fuentes et al., 1996).

SPLV has been reported only from China, Japan, and Taiwan. This virus was 

initially designated as Sweetpotato virus N  (Moyer and Salazar, 1989; Hammond et al., 

1992; Usugi et al., 1991). Many sweetpotato cultivars infected by SPLV do not have 

obvious foliar symptoms (Clark and Moyer, 1988). SPLV is a potyvirus distinct from 

SPFMV based on serological tests. (Hammond et al., 1992). The cylindrical inclusions 

typical o f potyviruses and partial nucleotide sequences obtained from RT-PCR indicate 

that SPLV is a potyvirus (Colinet et al., 1997 Clark and Moyer, 1988).

SPMMV was isolated in East Africa from sweetpotatoes exhibiting leaf 

mottling, veinal chlorosis, dwarfing, and poor growth (Moyer and Salazar, 1989; Clark 

and Moyer, 1988). SPMMV-infected /. setosa plants show bright yellow veinal 

chlorosis in as many as four leaves after inoculation, but subsequent leaves are 

symptomless (Moyer and Salazar, 1989). This virus has been referred to as Sweetpotato 

virus-T in a preliminary report and it may be the same as Sweetpotato virus B, which 

isolated from sweetpotatoes in East Africa (Clark and Moyer, 1988). Recently, partial 

nucleotide sequences and their derived amino acid sequences of SPMMV have been 

reported by Colinet et al. (1996) and these sequences indicated that SPMMV is a 

member o f Potyviridae. However, phylogenetic analyses o f the core coat protein 

sequences failed to reveal any relationship with members of three recognized genera,
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Potyvirus, Rymovirus, or Bymovirus o f the Potyviridae. Therefore, SPMMV is 

classified into a distinct genus, Ipomovirus (Brant et al., 1996; Colinet et al., 1996).

SPMSV was detected in the central region of Argentina from a disease caused 

by a viral complex called ‘sweetpotato chlorotic dwarf disease*. The symptoms on the 

diseased plants are general chlorosis, dwarfism or severe stunting, vein clearing, and 

leaf distortion (Alvarez et al., 1997; Feo et al., 2000). Alvarez et al. (1997) proposed 

SPMSV to be a possible new member of the genus Potyvirus, based on coat protein 

sequences. The coat protein sequences of SPMSV showed 63 % identity with SPFMV, 

68-70 % with SPLV, 57 % with SPV-G, and 73 % with Potato virus T(PVY).

SPVG was detected in sweetpotato samples from China (Colinet et al., 1994; 

Colinet et al., 1998). However, only information about the coat protein sequence of this 

virus is available. The coat protein sequence of SPVG shows more than 70 % identity 

when compared with that of SPFMV isolates, and only less than 70 % with that of 

SPLV isolates (Colinet et al., 1994; Colinet et al., 1998). The sequence comparisons and 

phylogenetic analyses using the coat protein sequences of known potyviruses indicate 

that SPVG is a member of the genus Potyvirus.

SPVMV has been reported only in Argentina (Moyer and Salazar, 1989). 

Sweetpotato plants infected by this virus are severely stunted and produce fewer new 

roots. Host range of SPVMV is limited to the Convolvulaceae (Clark and Moyer, 1988). 

SPVMV also belongs to the potyvirus group. This virus is aphid transmitted and 

cylindrical inclusions are found in cells of infected plants (Brant et al., 1996). SPVMV 

has not been purified, and consequently antiserum is not yet available to compare this
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virus with other known potyviruses or to assay sweetpotatoes from other countries 

(Moyer and Salazar, 1989).

SPYDV was described in Taiwan (Clark and Moyer, 1988). Some properties of 

SPYDV are similar to that of SPMMV. SPYDV is whitefly-transmitted in a persistent 

manner and by mechanical inoculation. Also, cylindrical inclusions are produced in 

plants infected by SPMMV. However, this virus has not been adequately characterized 

(Moyer and Salazar, 1989). Sweetpotato plants infected by SPYDV show mottling, 

chlorosis, and dwarfing. Also, the root systems of infected plants are poorly developed, 

and fleshy roots are not marketable (Moyer and Salazar, 1989).

Among those viruses detected and characterized, most of them belong to the 

family Potyviridae or share characteristics of potyviruses including aphids or 

mechanically transmission, cylindrical inclusions of cytopathic effects, and coat protein 

homology. Recently, amplification of the mRNA encoding the viral coat protein by RT- 

PCR and sequence comparisons of coat protein genes have been used for identification 

of members of the genus Potyvirus (Abad et al., 1992; Shukla and Ward, 1989; Colinet 

et al., 1994; Colinet et al., 1996; Colinet et al., 1998; De Souto, 1998).

The potyvirus group is the largest and economically most important of the 28 

plant virus families currently recognized (Shukla and Ward, 1989; Shukla et al., 1994; 

De Souto, 1998). It contains over 200 definitive and possible members accounting for 

more than one-quarter of all viruses known to infect plant species around the world 

(Francki et al., 198S; Shukla and Ward, 1989, Shukla et al., 1994). New members are 

being discovered and added to the list of potyviruses more frequently than for any other 

virus group. The potyvirus group contains an unusually large number of strains or

9

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



pathotypes that differ mainly in biological properties, such as host range or 

pathogenicity (Shukla and Ward, 1989). Most members are transmitted by different 

aphid species in nature and also some are transmitted through seeds o f infected plants. 

These two properties o f potyviruses together with the diversity of crops they infect 

assure the continuous presence of potyviruses in the field throughout the year (Shukla 

and Ward, 1989).

The definitive members of the potyvirus group are characterized by having long, 

flexuous, rod-shaped particles, 680-900 nm long and 11 nm wide; inducing host cell- 

associated characteristic pinwheel-type inclusion bodies; and aphid transmission 

(Shukla et al., 1994; Brunt et al., 1996). The particles contain 5 % nucleic acid and 95 

% protein. The coat protein consists of about 2000 copies of a single protein species of 

molecular weight ranging from 30,000 to 37,000 daltons. The genome consists o f a 

monopartite, positive-sense single-stranded RNA (Brunt et al., 1996; Shukla and Ward, 

1989).

The current unsatisfactory state of potyvirus taxonomy is due to the large size of 

this group, the apparent variation among members, and the lack of satisfactory 

taxonomic parameters to distinguish viruses from strains. For identification and 

classification of potyviruses, criteria can be envisaged only from a thorough 

understanding of the variation in the genome and coat protein structures of potyviruses 

and by understanding the significance of this variation (Shukla and Ward, 1988; Shukla 

and Ward, 1989).

The molecular weights o f the coat protein subunits from potyviruses have been 

determined by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-
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PAGE), amino acid analysis, and protein and gene sequencing. The molecular weight 

SDS-gel values range from 28,000 to 40,000 with most estimates in the 33,000-34,000 

range. The molecular-weight values based on amino acid analysis and peptide mapping 

tend to be underestimates (Shukla and Ward, 1989).

The coat proteins from distinct potyviruses vary considerably in size (263-330 

amino acids) because of differences in length of their N-termini. These variations in 

length at the N-terminal region may reflect different locations of the specific cleavage 

sites in this highly variable region o f the potyvirus polyprotein. In contrast, the C- 

terminal ends only vary in length by one or two residues. Comparison of amino acid 

sequences showed that most coat proteins start with serine, but others start with alanine 

or glycine (Shukla and Ward, 1989). Potyvirus coat proteins contain several conserved 

arginine residues, some of which may interact with viral nucleic acid as suggested for 

tobamoviruses and potexviruses (Shukla and Ward, 1989). Potyvirus flexuous rods are 

made up of approximately 2,000 coat protein subunits arranged in a helical manner 

(Shukla and Ward, 1989). McDonald and Bancroft (1977) described assembly of 

potyviruses using Potato virus Y that resulted from aggregates as stacked-ring particles. 

It has been shown that the N-terminal and C-terminal regions of potyvirus coat proteins 

are exposed on the surface of the virus particle (Allison et al., 1985; Shukla and Ward,

1989). This observation suggests the possibility for common features of polypeptide 

folding and subunit packing among rod-shaped plant viruses (Shukla et al., 1988). 

However, the role of the surface exposed N and C termini of coat protein in the 

structure or biological function of potyviruses is not known. Shukla et al. (1988)
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indicated that the two termini were not required for infection following mechanical 

transmission of the virus to healthy plants.

Antigenic properties, host range and symptom expression, amino acid 

composition and sequences, nucleic acid sequences, and vector specificity have been 

considered the most useful properties in that order for distinguishing viruses within 

plant virus groups (Shukla and Ward, 1989). In the case of potyviruses, identifications 

and subgroupings suggested on the basis of host range, cross-protection, and 

morphology of cytoplasmic inclusions have shown various anomalies and 

inconsistencies and therefore have generally not been accepted by virologists (Francki 

et al., 1985; Shukla and Ward, 1989). Also, on the basis o f comparative biological 

properties and inconsistent serology, strains of potyviruses form a continuous array 

(continuum hypothesis) such that the boundaries separating the strains of any two 

related viruses cannot be sharply defined. However, in amino acid sequence homology, 

a distinct strain of one virus could appear more closely related to the distinct strain of a 

second virus than either are to their homologous viruses (Shukla and Ward, 1989). 

Computer analysis of all the available potyvirus coat protein sequence data showed that 

distinct members exhibit sequence homologies of 38-71 % (average 54 %), and strains 

o f individual viruses have homologies o f90-99 % (average 95 %). These observations 

may indicate that the boundaries between peripheral virus strains are not blurred. These 

results clearly reveal a bimodal distribution of sequence homologies for distinct 

members and strains of potyviruses (Shukla and Ward, 1989).

Shukla and Ward (1989) suggested that criteria based on the structural 

properties of coat proteins could be more useful than other properties for identification
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and classification of members of this group for several reasons. First, the coat protein is 

a unique gene product with an amino acid composition that is characteristic of the group 

and an amino acid sequence that shows no significant homology between different 

groups of plant viruses, in contrast to other gene products. Second, the coat protein is 

the only major gene product in the virion and accounts for 95 % of the potyvirus 

particle, therefore taxonomic criteria based on coat protein will compare only a fraction 

of the total genomic information (Domier et al., 1987; Shukla and Ward, 1989). 

However, successful classifications have been developed on the basis of very few 

parameters and the reconstruction of phylogenetic trees of higher organisms has been 

done on the basis of the degree of sequence homology found in a small number of their 

proteins (Wilson et al., 1977; Shukla and Ward, 1989). Finally, serology reflects protein 

structure and serological techniques are the most preferred to date among the various 

methods used for detection, identification, and classification of plant viruses (Shukla 

and Ward, 1989).

Yields of sweetpotato cultivars in the United States have appeared to gradually 

decline over several years after they are released to farmers. The causes o f decline in 

yield and quality have not been thoroughly investigated, but several factors can 

contribute to such a decline. Virus diseases have been presumed to play an important 

role in the production of sweetpotato (C. A. Clark, personal communication). In 

Louisiana, viruses are one of the factors causing the greatest reductions in yield and 

quality of sweetpotato (Clark et al., 1997). Preliminary data suggested that viruses 

might contribute to cultivar decline of sweetpotato (C. A. Clark, personal 

communication). Although several sweetpotato viruses have been isolated from
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different sweetpotato growing regions of the world (Feo et al., 2000; Karyeija et al., 

1998), only two well-characterized viruses, a potyvirus SPFMV and a geminivirus 

SPLCV have been reported to occur in the United States (Clark and Moyer, 1998; 

Lotrakul et al, 1998; Lotrakul and Valverde, 1999). A crinivirus, SPCSV was reported 

to infect plants o f the cultivar White Bunch from the USD A plant Genetics Resource 

Unit in Griffin, GA (Pio-Ribeiro et al., 1996), but the presence of SPCSV in the field 

has not been confirmed. De Souto (1998) detected three strains of SPFMV using RT- 

PCR detection methods. Since 1994, sweetpotato samples have been collected from 

different sweetpotato fields in Louisiana and other states for a virus disease survey. The 

field-collected sweetpotatoes were grafted onto the indicator plant (/. setosa), and 

various virus-like symptoms have been observed. Also, some putative viruses have been 

isolated on Ipomoea species by mechanically or graft inoculations, but the causal agents 

have not been characterized (C. A  Clark, personal communication). The 

characterization of these putative viruses may lead to a better understanding of its 

pathogenesis and roles in reduction of sweetpotato production.

The objectives of the present study were to investigate the cytopathic changes on 

plants infected with known and/or unknown sweetpotato viruses and to determine 

molecular and biological properties of an isolate of SPCSV from the cultivar White 

Bunch and the properties of several potyviruses obtained from field collected samples 

of sweetpotatoes.
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