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Effects of Common Viruses on Yield and Quality  
of Beauregard Sweetpotato in Louisiana 

C. A. Clark and M. W. Hoy, Department of Plant Pathology & Crop Physiology, Louisiana State University AgCenter, 
Baton Rouge 70803-1720 

Sweetpotato, Ipomoea batatas (L.) 
Lam., is vegetatively propagated and there-
fore subject to accumulation of systemic 
pathogens in propagating material. Culti-
var decline, a phenomenon in which yield, 
quality attributes, or both deteriorate over 
time after deployment of a new cultivar, 
has become a concern (4,5,10). There has 
been speculation that this decline is the 
result of increasing frequency of mutations 
or the accumulation of pathogens in the 
planting stock (10). A number of patho-
gens can pass from one generation of 
sweetpotato production to the next on stor-
age roots used for “seed”; however, with 
the exception of systemic pathogens, most 
are adequately controlled by integrated 
programs of sanitation, chemical control, 
and use of resistance (9). Virus symptoms 
are common on sweetpotato but, for many 
decades, there was little effort to control 
viruses in sweetpotato primarily because 
few viruses had been identified and the 

effect the specific viruses had on produc-
tion had not been determined. Sweet potato 
feathery mottle virus (SPFMV) was first 
characterized and described in 1978 (24) 
and, until 1998, was the only virus re-
ported from sweetpotato in the United 
States. During the past 5 years, much pro-
gress has been made on identifying viruses 
present in sweetpotato in the United States. 
Sweet potato leaf curl virus (SPLCV) was 
found in ornamental sweetpotato and some 
breeding lines but not in sweetpotato 
grown for commercial vegetable produc-
tion (22). Samples collected from the 
southeastern United States and California 
were almost universally infected with 
SPFMV; however, in addition, many of the 
samples also were infected with two poty-
viruses that only recently have been identi-
fied: Sweet potato virus G (SPVG) and 
Ipomoea vein mosaic virus (IVMV) (33). 
Surveys conducted during 1999 to 2001 
indicated that SPFMV was essentially 
universal, and SPVG and IVMV were 
common in sweetpotato plants from farm-
ers’ fields in the major sweetpotato-
producing states of the United States (C. 
A. Clark, unpublished data). SPLCV was 
found in only 1 of 200 samples from farm-
ers’ fields but was common in breeding 
lines and in purple-leafed ornamental 
sweetpotato. C-6, a putative carlavirus 
(32), also was found in the purple-leafed 
ornamental sweetpotato but not in any 
other samples. 

Several approaches have been followed 
to try and determine the effects viruses 
have on sweetpotato yields. Yield and inci-
dence of reinfection with viruses of virus-
indexed plants over time in the field has 
been used (4,36), but it is not always pos-
sible to know what specific viruses were 
present or their contributions to reduction 
in yield. For severe diseases such as 
sweetpotato virus disease (SPVD), caused 
by the synergistic interaction of Sweet 
potato chlorotic stunt virus (SPCSV) and 
SPFMV, some workers have used plants 
with and without SPVD symptoms to 
compare yields (15,25,27). Unfortunately, 
in some cases, the symptomless plants may 
have been infected with other viruses. 
Others have compared yields of virus-
tested (VT) plants derived from meristem-
tip culture and virus indexing with natu-
rally infected field-grown plants (6,18,30). 
However, because mutations may occur 
during the meristem-tip culture process, it 
is difficult to know whether these plants 
have remained genetically comparable. To 
compensate for that problem, Carroll et al. 
(7) worked with multiple clones of cv. 
Beauregard and compared yield and qual-
ity of each of 12 original clones with a VT 
mericlone derived from the corresponding 
clone and found that the naturally infected 
clones yielded as little as 53% of the VT. 
They also found that VT differed from the 
infected parent clones in skin and internal 
flesh color of the storage roots. There have 
been few reports in which an attempt was 
made to study the effect of specific vi-
ruses. Milgram et al. (23) compared the 
effects of SPFMV and SPCSV (referred to 
by the synonym Sweet potato sunken vein 
virus) and found no effect of SPFMV on 
yield, a 50% yield reduction for the com-
bination of SPFMV and SPCSV, and 
SPCSV varying from no effect in the first 
year to a 30% reduction the second year. In 
Peru, Gutierrez et al. (14) found that 
SPFMV did not significantly affect yield 
of two cultivars, but that SPCSV signifi-
cantly reduced yield and the combination 
of the two viruses caused SPVD and 
greater yield reduction. 

Several U.S. states currently conduct 
programs aimed at providing propagating 
material to farmers that is derived from VT 
tissue cultures. However, recent studies 
suggest that the rate of reinfection with 
potyviruses of such material can be rapid 
(4,10). This study was conducted to evalu-
ate the effect of viruses that occur com-
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monly on sweetpotato in the United States 
on yield and quality of Beauregard, the 
predominant cultivar in U.S. sweetpotato 
production. Three potyviruses, the russet 
crack strain of SPFMV (SPFMV-RC), 
SPVG, and IVMV, and a begomovirus, 
SPLCV, were used. Preliminary results 
were reported previously (8). 

MATERIALS AND METHODS 
Pathogens. Isolate LSU-1 of SPVG ini-

tially was obtained from the sweetpotato 
cv. Beauregard grown in Louisiana that 
had been subjected to meristem-tip culture 
and was isolated by subsequent single-
aphid-probe transmission (33). Isolate 95-2 
of SPFMV was obtained from a Beaure-
gard sweetpotato grown in New Mexico 
with russet crack-like symptoms and was 
isolated by single-aphid-probe transmis-
sion. This isolate induced russet crack on 
Jersey sweetpotato and reacted strongly 
with antisera to SPFMV-RC. Isolate LSU-
5 of IVMV initially was obtained from an 
O’Henry sweetpotato grown in Mississippi 
that had been subjected to meristem-tip 
culture and was isolated by subsequent 
transmissions from single local lesions on 
Chenopodium quinoa (33). Isolate SWFT-
1 of SPLCV was isolated from sweetpotato 
breeding clone W-285 by single whitefly 
transmission (22). During 1996 to 1997, 
virus-infected plants (as determined by 
indexing on I. setosa) from three farmers’ 
fields were used as a source of natural 
virus inoculum. These plants were deter-
mined by enzyme-linked immunosorbent 
assay (ELISA) to be infected with SPFMV, 
but it is not known what other viruses or 
pathogens may have been present. 

Plant production. All plants used in 
this study were derived from VT Beaure-
gard mericlone B-63. This mericlone was 
produced in 1988 by meristem-tip culture, 
indexed for the presence of viruses by 
grafting three times in succession to the 
standard indicator host, I. setosa, and 
found to be apparently free of viruses. It 
has been maintained in tissue culture since 
that time by nodal propagation. Stock 
plants were established in a caged room in 
a greenhouse that excluded insect vectors 
and propagated by transplanting vine cut-
tings from October through March each 
year. To further reduce the possible trans-
mission of viruses in the greenhouse, 
plants were treated weekly with insecti-
cides, alternating between imidacloprid 
(Admire 2F; Bayer Corp., Kansas City, 
MO) and avermectin (Avid 0.15EC; No-
vartis, Greensboro, NC). VT plants were 
inoculated with viruses by grafting scions 
from stems of plants confirmed to be in-
fected with the appropriate viruses by ni-
trocellulose membrane-based (NCM)-
ELISA (32). Infected plants were increased 
in a separate greenhouse room by periodi-
cally transplanting 15- to 30-cm-long ter-
minal vine cuttings. The number of plants 
was increased further in the field by trans-

planting vine cuttings and the rooted basal 
portions of the plants produced in the 
greenhouse into methyl bromide-
fumigated field beds in which granular 
imidacloprid (Merit 0.5G; Bayer Corp.), a 
systemic insecticide, had been incorpo-
rated at 90 kg/ha. Immediately after trans-
planting, the beds for the different virus 
treatments were separately covered with 
fabric row cover (Agribon+, PGI; Non-
wovens, Dayton, NJ) suspended on wire 
hoops to exclude aphids and whiteflies. 

Field plots. Land was prepared for 
planting by incorporating 8-24-24 fertilizer 
at 450 kg/ha and EPTC herbicide (Eptam 
7E; Zeneca, Greensboro, NC) at 2.3 li-
ters/ha, and by shaping rows into ridges 
approximately 30 cm tall and 1.2 m apart. 
Terminal vine cuttings approximately 30 
cm long were cut from the field beds using 
flamed knives and used to plant all plots. 
The cuttings were planted 30 cm apart 
along the rows. Treatments were planted in 
a randomized complete block design. Two 
separate plantings, approximately a month 
apart, were made of each plot each year. 

In plots comparing effects of viruses, the 
systemic insecticide imidacloprid (Merit 
0.5G) was incorporated at 90 kg/ha in the 
soil throughout the field prior to planting. 
Plots consisted of a pair of such 20-plant 
subplots with a 20-plant guard row of VT 
on each side and four replications in 1996–
97. During 1998 to 2003, five replications 
of single 20-plant plots were planted. Be-
tween each plot, three rows of soybean 
were planted in an effort to reduce spread 
of viruses between plots. Plants were wa-
tered immediately after transplanting and 
clomazone (Command 3ME; FMC Corp., 
Philadelphia) at 2.3 liters/ha was sprayed 
over the top for weed control. At harvest, 
sweetpotato storage roots were unearthed 
with a chain digger and sorted by hand into 
the following grades: US#1 = roots 5.1 to 
8.9 cm in diameter, 7.6 to 22.9 cm long; 
canners = roots 2.5 to 5.1 cm in diameter, 
5.1 to 17.8 cm in length; and jumbos = 
roots larger than the US#1 but of market-
able quality; and the weight of each grade 
was recorded. For some tests, five roots 
were selected at random following harvest 
from each replication of the VT control 
treatment. These roots were indexed to 
determine incidence of reinfection by 
grafting two small chips from each root to 
a seedling of I. setosa. The I. setosa seed-
lings were monitored for development of 
symptoms indicating that the scion was 
infected with viruses, and symptomatic 
plants were assayed by NCM-ELISA using 
antisera for SPFMV, SPVG, and IVMV. 

Color assessment of storage roots 
from virus plots. On the day of harvest, 
US#1-grade storage roots from each plot 
were processed through a washer and ex-
amined for symptoms, especially of russet 
crack, and perceptible differences in qual-
ity. Excluding roots with obvious abnor-
malities such as damage incurred in han-

dling, three roots were selected randomly 
from each replication of each treatment. A 
Minolta spectrophotometer (model cm 
3500d; Konica Minolta USA, Inc., Osaka, 
Japan) was used to determine Hunter color 
values of periderm and flesh of these roots. 
The parameters combined represent the 
spatial location (color) on a three-
dimensional sphere, where ‘a’ denotes 
redness (negative value) or greenness 
(positive value), ‘b’ denotes blueness 
(negative value) or yellowness (positive 
value), and ‘L’ denotes diffuse reflectance 
or lightness value (0 = black to 100 = 
white) (16). Periderm color was measured 
on three separate locations on each root, 
after which the root was cut in cross sec-
tion at the median and the color of the 
flesh inside the vascular ring was meas-
ured at three locations. The mean of values 
for the three locations and three roots from 
each replication was used for analysis. 

Statistical analyses. The GLM proce-
dure in SAS (ver. 9.1; SAS Institute Inc., 
Cary, NC) was used for analysis of vari-
ance. In most years, yields were signifi-
cantly different and, thus, data were ana-
lyzed and are presented separately for the 
two planting dates. Where appropriate, 
Tukey’s Studentized Range Test was used 
for separation of means. 

RESULTS 
Effects of naturally infected farmers’ 

plants. The proportion of US#1-grade 
roots did not differ among treatments and 
followed similar trends for total yields; 
therefore, only total yields are presented. 
In 1996–97, yield reductions were signifi-
cantly less for plants graft inoculated with 
naturally infected plants from farmers’ 
fields, ranging from 31 to 44% of the VT 
control (Table 1). However, in the same 
plots, SPFMV-RC did not significantly 
affect yields. Chlorotic ringspots and vein-
banding, sometimes with purple margins, 
were observed during the season on older 
leaves of plants graft inoculated with natu-
rally infected plants from farmers’ fields, 
which are similar to symptoms commonly 
observed in farmers’ fields. Plants infected 
with SPFMV-RC often were symptomless 
or showed only mild feathering along 
veins of older leaves. 

Effects of SPLCV. The effects of 
SPLCV and SPLCV + SPFMV were 
evaluated during 1998 to 2000. For those 3 
years, yields of SPLCV plants were 74% 
of those of the VT controls, ranging from 
62 to 108%, whereas yields of SPLCV + 
SPFMV plants were 84% of the VT, rang-
ing from 75 to 105% (Tables 2 and 3). 
Differences in yield were statistically sig-
nificant only in 2000. In addition, roots 
from plants infected with SPLCV alone, or 
in combination with SPFMV, had a darker 
periderm and a lower Hunter b value (Ta-
ble 4) than any of the other treatments. 
Some storage roots infected with SPLCV 
also had shallow, longitudinal grooves that 
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were not observed in any of the other 
treatments. 

Effects of potyviruses. SPFMV-RC was 
evaluated in 16 replicated tests over 8 
years, and total yields for plants infected 
with SPFMV-RC were not significantly 
different (mean = 96% of VT) in any of the 
tests from those of the VT control (Tables 
1, 2, 3, and 5). The other two potyviruses, 
SPVG and IVMV, were not isolated and 
characterized until 2000, but were included 
in eight and six subsequent tests, respec-
tively. Yields of plants infected with SPVG 
alone were 99% and for IVMV alone 94% 
of the VT control and were not signifi-
cantly different from the control in any test 
(Tables 3 and 5). Overall, yields for plants 
infected with SPVG + SPFMV were 86% 
of the control, but differed significantly 
from the control only in the second test in 
2000. Yields of plants infected with all 
three potyviruses were similar to those of 
plants infected with SPVG + SPFMV. The 
storage root periderm color of roots in-
fected with potyviruses, especially those 
with multiple infections, was more tan in 
visual appearance and had lower Hunter a 
values as opposed to a rosy color for VT 
roots (Tables 4, 6, and 7). In some years, 
excess soil moisture just before harvest 
caused changes in skin color that were 
variable on roots and prevented accurate 
assessment of Hunter color values. Single 
infections with potyviruses did not signifi-
cantly affect flesh color; however, in two 
tests, Hunter b values were lower for roots 
with multiple Potyvirus infection. Russet 
crack-like symptoms (9,17) were observed 
only in 2002 on a low incidence of roots 
from plants infected with SPFMV-RC + 
SPVG + IVMV. 

Incidence of reinfection. During 2000 
to 2003, reinfection of the VT control 
ranged from 4 to 51% (mean = 18%). 
IVMV was not detected, SPVG was de-
tected in 0 to 4% (mean = 1%) of the VT 
roots, and SPFMV accounted for the re-
maining incidence of reinfection. 

DISCUSSION 
Grafting VT Beauregard with naturally 

infected sweetpotato caused substantial 
reductions in yield of Beauregard, with the 
yields of the grafted plants ranging from 
56 to 69% of the VT. Carroll et al. (7) 
compared yields of 12 different clones of 
naturally infected Beauregard with yields 
of VT mericlones derived from each clone 
and found that yields of the infected clones 
were as low as 53% of the VT mericlones. 
Thus, it appears that the naturally occur-
ring complex of graft-transmissible agents 
in sweetpotato in Louisiana can cause 
yield reductions of 30 to 50%. Although 
there is no direct evidence to prove that 
viruses are responsible for the entire effect, 
the fact that the responsible agents are 
graft transmissible and eliminated by mer-
istem-tip culture is consistent with viruses 
as the cause. 

The yield reductions of 30 to 50% ob-
served in U.S. sweetpotato production 
have stimulated the development of seed 
programs to produce VT seed; however, 
even greater yield reductions have been 
observed in countries where SPVD, a syn-
ergistic interaction between SPFMV and 
SPCSV, or similar virus complexes involv-
ing SPCSV, occur. Yield reductions attrib-

uted to SPVD as great as 90% have been 
reported on Beauregard (1) with similar 
severity on other cultivars (14,15,23, 
26,27). SPCSV, a whitefly-transmitted 
virus, has been confirmed from only one 
sample in the United States, an accession 
of cv. White Bunch held in the United 
States Department of Agriculture Sweetpo-
tato Germplasm Repository (31). Unfortu-

Table 1. Total yields of Beauregard sweetpotato grown from virus-tested (VT) plants compared with 
VT plants inoculated by grafting with either isolate 95-2 of a russet crack strain of Sweet potato feath-
ery mottle virus (SPFMV-RC) or with plants randomly selected from field-grown plants that were 
infected with unknown, naturally occurring pathogens 

 Total yield (metric tons/ha)y   

Treatment 1996-1 1996-2 1997-1 1997-2 Mean VT (%) 

VT 35.6 a 27.1 a 44.3 19.9 a 31.7 100 
SPFMV-RC 31.0 ab 25.2 a 36.5 20.8 a 28.4 90 
Farmer’s plant A 24.7 ab 15.4 ab 34.8 13.1 b 22.0 69 
Farmer’s plant B 21.4 b 13.6 b … … 17.5 56 
Farmer’s plant C 19.9 b 14.1 b 31.3 10.4 b 18.9  60 

Source Pr > Fz   

Treatment 0.0065 0.0010 0.0732 <0.0001   
Rep 0.5418 0.5506 0.8472 0.0033   

y Means in the same column followed by a common letter are not significantly different by Tukey’s
Studentized Range Test (α = 0.05). 

z Type I probability to exceed F as determined using Proc GLM in SAS (ver. 9.0; SAS Institute, Cary, 
NC). 

Table 2. Total yields of Beauregard sweetpotato grown from virus-tested (VT) plants compared with 
VT plants inoculated by grafting with either isolate 95-2 of a russet crack strain of Sweet potato feath-
ery mottle virus (SPFMV-RC) or isolate SWFT-1 of Sweet potato leaf curl virus (SPLCV) 

 Total yield (metric tons/ha) 

Treatment  1998-1 1998-2 1999-1 1999-2 

VT 26.1 35.6 19.2 19.3 
SPFMV-RC 26.8 45.5 20.7 9.9 
SPLCV 17.0 32.0 20.8 16.3 
SPLCV + SPFMV-RC 19.5 37.4 15.9 16.3 

Source Pr > F 

SPFMV-RC 0.7560 0.5287 0.4702 0.1654 
SPLCV 0.1419 0.0398 0.4755 0.6084 
SPFMV-RC × SPLCV 0.8634 0.3912 0.1853 0.1654 
Rep 0.9032 0.7773 0.7821 0.2749 

Table 3. Total yields of Beauregard sweetpotato grown from virus-tested (VT) plants compared with 
VT plants inoculated by grafting with either isolate 95-2 of a russet crack strain of Sweet potato feath-
ery mottle virus (SPFMV-RC), isolate LSU-1 of Sweet potato virus G (SPVG), or isolate SWFT-1 of 
Sweet potato leaf curl virus (SPLCV)  

 Total yield (metric tons/ha)y 

Treatment  2000-1 2000-2 

VT 32.5 ab 44.0 a 
SPFMV-RC 32.9 a 36.7 ab 
SPVG 32.2 ab 43.5 a 
SPVG + SPFMV-RC 25.0 ab 25.5 b 
SPLCV 17.2 b 26.6 b 
SPLCV + SPFMV-RC 24.9 b 32.8 ab 

Source  Pr > Fz 

SPFMV-RC 0.9139 0.0136 
SPVG 0.5553 0.8328 
SPVG × SPFMV-RC 0.0715 0.0022 
SPLCV 0.0036 0.0013 
SPFMV-RC × SPLCV 0.2873 0.0286 
Rep 0.5479 0.0119 

y Means in the same column followed by a common letter are not significantly different by Tukey’s
Studentized Range Test (α = 0.05). 

z Type I probability to exceed F as determined using Proc GLM in SAS (ver. 9.0; SAS Institute, Cary, 
NC). 
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nately, the origins of White Bunch are 
unknown, making it difficult to ascertain 
how it may have become infected. The 
symptoms of SPVD are dramatic and have 
not been observed on sweetpotato in com-
mercial production in the United States. 
However, during the 1940s to 1950s, an 
episode of a disease called “Georgia Mo-
saic” erupted (3). This disease had symp-
toms similar to SPVD and was transmitted 
by whiteflies. An eradication program was 
conducted which fortunately coincided 
with a disappearance of whitefly popula-
tions in the affected areas, resulting in a 
report that the disease had been eradicated 
(13). This episode occurred before many of 
the tools of modern virology were devel-
oped and the identity of the causal agent is 

not known; however, it illustrates the po-
tential for greater yield losses than pres-
ently occur, particularly given the in-
creases in whitefly populations and 
whitefly-transmitted diseases in recent 
years (35). 

Symptoms have not been observed on 
SPLCV-infected Beauregard (22; this 
study); however, SPLCV-infected plants 
produced yields that were 74% of that of 
the VT controls. Yields of plants coinfected 
with SPLCV and SPFMV were not signifi-
cantly different from plants infected with 
SPLCV alone; however, in four of six 
tests, the coinfected plants had numerically 
greater yields. Given the mild symptoms in 
both singly infected and co-infected plants, 
this yield phenomenon is difficult to ex-

plain. Infection with SPLCV also resulted 
in production of storage roots with darker 
periderm color and, in some cases, longi-
tudinal grooves, giving the roots a less 
desirable dark, loby appearance not nor-
mally observed in commercially grown 
sweetpotato. There is very little informa-
tion available on the mechanisms by 
which viruses affect sweetpotato yields, 
even for those viruses that induce obvious 
symptoms. Njeru et al. (29) suggested 
that single infections with SPFMV or 
SPCSV might reduce assimilate translo-
cation from leaves to storage roots, which 
also might explain how a phloem-
infecting virus such as SPLCV might 
reduce yield without inducing symptoms 
on foliage (20). The effects of SPLCV 
illustrate the danger in using “symptom-
less” plants in studies of the effects of 
sweetpotato viruses, because there may 
be substantial yield effects even in the 
absence of symptoms. 

Single infections of the three potyvi-
ruses used in this study, SPFMV-RC, 
SPVG, and IVMV, had little effect on yield 
or quality of Beauregard sweetpotato. 
Yields of singly infected plants were not 
significantly different from the VT control 
in any year for total yield or yield of the 
premium US#1 grade of sweetpotato. Over 
all tests in which they were included, 
yields of plants coinfected with SPFMV-
RC and SPVG, or SPFMV-RC, SPVG, and 
IVMV were about 18 and 14% less than 
the VT controls, respectively, but the dif-
ferences between these treatments and the 
VT control were significant in only 1 of 4 
years. 

Periderm color can be affected by a 
number of environmental variables, espe-
cially soil moisture. Overall, it appeared 
that roots from plants infected with combi-
nations of potyviruses often had a lighter, 
tanner skin than the rosy VT controls and 
had lower Hunter a and greater Hunter L 
values, whereas plants from single infec-
tions generally appeared similar to the VT 
but, in some tests, had lower Hunter a 
values than the VT. These results are simi-
lar to those of Carroll et al. (7) and the 
periderm color of multiply infected roots 
commonly is seen in commercially grown 
sweetpotato. 

In 2002, a very low incidence of russet 
crack occurred on roots from plants in-
fected with SPFMV + SPVG + IVMV. 
This was not observed in three other years 
in which this treatment was evaluated and 
has not been observed on roots from plants 
infected with these viruses grown in the 
greenhouse. It is possible that expression 
of russet crack symptoms on Beauregard 
requires unknown environmental condi-
tions or that another agent infected these 
plants in the field in 2002. In another study 
on the effect of SPFMV on quality factors, 
Walter and Moyer (34) found that SPFMV 
did not significantly affect sensory proper-
ties of sweetpotato. 

Table 4. Periderm and internal flesh color of Beauregard sweetpotato storage roots grown from either 
virus-tested (VT) plants or VT plants graft inoculated with isolate 95-2 of the russet crack strain of 
Sweet potato feathery mottle virus (SPFMV-RC), isolate LSU-1 of Sweet potato virus G (SPVG), or 
isolate SWFT-1 of Sweet potato leaf curl virus (SPLCV) in the first planting, 2000 

 Periderm Internal flesh 

Virus inoc. treatment  Hunter L Hunter a Hunter b Hunter L Hunter a Hunter by 

VT control 47.72 14.88 13.19 63.43 27.05 24.17 
SPFMV-RC 48.71 14.99 13.41 64.63 27.49 24.71 
SPVG 49.01 14.39 13.56 64.36 28.50 24.96* 
SPVG + SPFMV-RC 49.43 14.90 13.75 63.31 27.86 24.55 
SPLCV 46.80 14.98 12.33 64.04 28.61 25.34* 
SPLCV + SPFMV-RC 46.56 15.28 12.18 64.62 28.47 25.34* 

Source  Pr > Fz 

SPFMV-RC 0.6322 0.0974 0.3022 0.6268 0.3325 0.4514 
SPVG 0.0251 0.2993 0.2853 0.4586 0.2042 0.8415 
SPLCV 0.0460 0.3499 0.0137 0.7149 0.0229 <0.0001 
SPVG × SPFMV-RC 0.6062 0.9595 0.3854 0.7016 0.1922 0.0127 
SPLCV × SPFMV-RC 0.8430 0.9836 0.5277 0.3135 0.1289 0.0861 
Block 0.4171 0.3038 0.2697 0.3243 0.0679 0.0076 

y  Means followed by * are significantly different from the VT control by Tukey’s Studentized Range 
Test (α = 0.05). 

z  Type I probability to exceed F determine by Proc GLM in SAS (ver. 9.0; SAS Institute, Cary, NC). 

Table 5. Total yields of Beauregard sweetpotato grown at two planting dates in each of 3 years from
virus-tested (VT) plants compared with VT plants graft inoculated with either isolate 95-2 of a russet 
crack strain of Sweet potato feathery mottle virus (SPFMV-RC), isolate LSU-1 of Sweet potato virus G
(SPVG), or isolate LSU-5 of Ipomoea vein mosaic virus (IVMV)  

 Total yield (metric tons/ha) 

Treatment  2001-1 2001-2 2002-1 2002-2 2003-1 2003-2 

VT 17.5 23.6 18.8 16.6 23.7 26.6 
SPFMV-RC 18.8 23.4 16.7 16.5 29.8 17.5 
SPVG 19.0 27.6 14.4 19.0 22.7 20.9 
IVMV 14.0 18.8 17.4 17.2 25.9 25.6 
SPVG + SPFMV-RC 20.6 23.0 14.7 15.5 24.5 15.6 
IVMV + SPFMV-RC 15.0 23.0 16.0 14.6 21.9 26.8 
SPVG + IVMV NT NT NT NT 21.9 25.4 
SPVG + IVMV + 
SPFMV-RC 

11.9 20.4 15.0 18.0 20.7 22.0 

Source  Pr > Fz 

SPFMV-RC 0.9274 0.6195 0.2955 0.3103 0.6871 0.0750 
SPVG 0.6805 0.3778 0.0553 0.2700 0.1038 0.1704 
IVMV 0.0248 0.0824 0.7947 0.8547 0.1392 0.0413 
SPFMV-RC × SPVG 0.8008 0.1076 0.3332 0.6959 0.8388 0.9171 
SPFMV-RC × IVMV 0.5940 0.4399 0.6543 0.8978 0.0639 0.1879 
IVMV × SPVG … … … … 0.8580 0.7693 
SPFMV-RC × 
SPVG × IVMV 

… … … … 0.3134 0.3523 

Rep 0.1716 0.1548 0.1157 0.8969 0.2355 0.4465 

z  Type I probability to exceed F as determined using Proc GLM in SAS (ver. 9.0; SAS Institute, Cary,
NC). 
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Sweetpotato is a crop for which yield 
and quality of storage roots is particularly 
variable, being quite sensitive to environ-
mental fluctuations from year to year, field 
to field, and even within the same field 
(2,4,12,19,28). This may explain the sig-
nificant replication effect in two tests (Ta-
bles 1, 3, and 4). It also is possible that 
potyviruses affect yield of Beauregard 
sweetpotato but that the effect is too subtle 

to demonstrate on an experimental scale, 
or that other strains of the potyviruses 
might have a greater effect than the strains 
selected in this study. However, one addi-
tional strain each of SPVG and IVMV and 
three additional strains of SPFMV were 
evaluated for 1 year in field tests and did 
not differ from the strains used in this 
study (data not presented). Furthermore, 
other studies also have indicated that 

SPFMV did not affect yield (14,23,29). It 
also is possible that reinfection of VT 
plants could reduce yields in the control; 
however, in the present study, reinfection 
was determined to be low in most years 
(mean = 18%) and yields of the VT plots 
were considered to be relatively high. 

The results of this study provide evi-
dence that the commonly occurring potyvi-
ruses SPFMV, SPVG, and IVMV, alone 
and in combination, do not reproduce the 
yield effects observed in this study with 
naturally infected plants as inocula or the 
yield effects observed by Carroll et al. (7) 
or Bryan et al. (5). SPLCV caused measur-
able reductions in yield but did not repro-
duce the magnitude of yield reduction seen 
with the natural sources. Furthermore, 
SPLCV has not been found to occur com-
monly in commercially grown sweetpo-
tato. Although a number of other viruses 
have been reported from sweetpotato from 
other countries (32), surveys of U.S. 
sweetpotato using NCM-ELISA assays 
have not detected Sweet potato mild mottle 
virus, Sweet potato latent virus, Sweet 
potato chlorotic flecks virus, Sweet potato 
mild speckling virus, Sweet potato 
caulimo-like virus, or Sweet potato 
chlorotic stunt virus (C. A. Clark and M. 
W. Hoy, unpublished data). Although this 
does not conclusively demonstrate the 
absence of these viruses, it does suggest 
that none of them are common. Two other 
systemic pathogens occur commonly on 
sweetpotato, the chlorotic leaf distortion 
(CLD) pathogen, Fusarium denticulatum 
(11), and the bacterial root and stem rot 
pathogen, Erwinia chrysanthemi (9). In a 
previous study, CLD did not affect yield of 
sweetpotato, regardless of symptom sever-
ity (21). It is possible that E. chrysanthemi 
contributes to yield reduction; however, 
neither stem rot nor soft rot of storage 
roots was observed in plants graft inocu-
lated with the natural sources. Thus, re-
search is warranted into the possibility that 
other as yet unidentified viruses are con-
tributing to yield reduction or russet crack 
etiology in sweetpotato in the United 
States. 
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