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Spotted wilt, caused by Tomaro spotted wilt virus (TSWV), is one of the major diseases
affecting peanut production in the southeastern United States. Growers use integrated
disease management to control spotted wilt; however, disease resistance of a cultivar is the
most important factor for managing this disease. This research evaluated genotypic,
temporal, and tissue-type effects on the incidence of TSWV on each of four peanut
cultivars. Four different types of tissues (leaf, root crown, old leaf and young leaf) were
collected from each of four peanut cultivars (Florida-EP™ ‘113’, Florida-07, Georgia
Green and Georgia Valencia) at five time points during the growing season.
Immunoassays were conducted to detect viral presence. The incidence of TSWV infection
increased over time during the growing season. Root crown tissue had higher infection
than other types of tissue. Florida-EP™ ‘113’ had the lowest infection incidence.
Compared to Florida-EP™ 113, Florida-07 was seven times more likely to be infected
by TSWV, while Georgia Green and Georgia Valencia possessed even higher probability,

M ¢

18 times and 21 times higher, respectively. Florida-EP™ ‘113 had significantly reduced

TSWYV infection likely due to slowing movement of the virus throughout the plant.

INTRODUCTION

affected by many viral, fungal and bacterial diseases throughout
the world (Kokalis-Burelle er al., 1997). Spotted wilt disease,
caused by Tomato spotted wilt virus, (TSWV, genus
Tospovirus, family Bunyaviridae), is one of the most common

Cultivated peanut (Arachis Aypogaea L.) is an annual legume
grown in semi-arid tropic and sub-tropic regions in the world
(Naidu er al, 1999). The United States is the fifth largest
peanut producer in the world (FAO, 2020) and the total annual
peanut production in the world was more than 45.9 million
tons in 2018. Peanut seeds have high oil content (45-52%) and
are used for direct human consumption as well as for cooking
oils. Peanut proteins are nutritious and are the principal plant-
based protein source in some developing countries (Savage and
Keenan, 1994). Peanut production is

diseases in the United States and can cause significant peanut
yield loss. The total cost of losses from TSWV alone was
estimated at $1.4 billion USD in the United States from 1996
to 2006 (Riley er al, 2011).

Typical symptoms of spotted wilt on peanut are yellowing,
stunting, concentric ringspots, chlorosis, and necrosis of leaflets
(Culbreath er al, 2003). TSWV has a very wide host range
including both dicots and monocots in at least 92 families.
More than 1000 plant species including many economically
important field crops such as tobacco and peanut, and
vegetables such as tomato, pepper, potato, and eggplant are
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hosts (Jones and Baker, 1990; Peters, 1998). TWSV is
transmitted only by thrips (Frankliniella spcs.) of which two
predominate as vectors: Tobacco thrips (F. fusca (Hinds)) and
Western flower thrips (F. occidentalis (Pergande)) (Todd et al,
1995; Kresta er al, 1995). Thrips acquire TSWV during the
larval stage by feeding on infected host plants, but only transmit
the virus during adult stages. TSWV particles are retained inside
the vectors in a persistent manner which means that they can
replicate their viral genomes inside the thrips (German et al,
1992).

Many factors affect the severity of spotted wilt including
peanut cultivar, planting date, plant population, row pattern,
crop rotation and tillage. No single method can effectively
control the impact or severity of spotted wilt. Methods
involving these major factors have been combined into an
integrated index tool to manage the risk of spotted wilt in
peanut (Brown er al, 1995; Culbreath er al, 2003). Among the
factors in the spotted wilt index for peanut, cultivar or host
resistance is the most important one for managing disease risk.
Hence, development of spotted wilt resistance has become a
major breeding objective in peanut breeding programs in the
United States.
moderate field resistance to spotted wilt (Branch, 2002, 2007,
2010; Gorbet and Shokes, 2002; Gorbet, 2007; Gorbet and
Tillman, 2008, 2009; Holbrook er al, 2008). However, no
cultivar has been found to be immune to TSWV and all suffer

Several cultivars have been released with

significant yield losses when disease pressure is high (Culbreath
and Srinivasan, 2011).

Florida-EP™ 113’ is a runner-type cultivar released by the
University of Florida Peanut Breeding Program that has
superior spotted wilt resistance (Tillman and Gorbet, 2012). It
was derived from a cross between NC94022 and ANorden.
NC94022 is a breeding line with excellent field resistance to
spotted wilt. This resistance was theorized to have come from
PI 576638, a varietal type of peanut known as Airsuta (A.
hypogaeasubsp. hypogacavar. hirsuta) (Barrientos-Priego et al.,
2002). The hirsuta types might provide a special resource for
spotted wilt resistance (Culbreath er al, 2005).

Florida-EP™ 113’ has been tested under favorable
conditions for spotted wilt epidemics, i.e. with an earlier
planting date (April) and reduced seed density (13.1 seed per
meter). It showed excellent resistance to spotted wilt perhaps
sufficient to obviate the high risk situations for most other
cultivars even with an earlier planting date and lower seed
density (McKinney and Tillman, 2017). Immunostrip tests for
TSWV and visual ratings also showed a significantly lower
10%)
symptomology and systematic infection. The other two
cultivars tested, Florida-07 and Georgia Green, had 44% and
67% infection frequency, respectively. Other studies have

infection frequency (less than on both foliar

reported several breeding lines that have lower TSWV
infection, but the frequency was not as low as in Florida-EP™

‘113’ (Tillman and McKinney, 2018).

Much research has been focused on the virus itself, for
example, the viral structure and genetics, but less research on
the interaction between the virus and the host. Both the
mechanisms and genetics related to spotted wilt resistance in
peanut remain to be determined. The TSWV is mainly
transmitted by adult viruliferous thrips, growing from larvae,

which had fed on TSWV infected plants. After the infected
thrips feed on the initial bud terminals (folded quadrifoliates),
the presence of TSWV can be detected in the newly developed
leaves. Subsequently, the virus moves down the plant and
accumulates in the root crown. It is then transported back to
young leaves leading to systemic spread (Kresta er al, 1995;
Rowland er al, 2005; Murakami er al,, 2006). Initial spotted
wilt symptoms have been observed as early as 30 days after
planting (DAP) under high disease pressure and different
cultivars have clearly distinct responses. Spotted wilt disease
progress is slow at the beginning, but increases throughout the
remainder of the growing season (Culbreath et al., 1992).

Florida-EP™ ‘113’ displays a significantly lower spotted
wilt incidence than other cultivars which are considered to be
field resistant to TSWV. However, the mechanism of resistance
is still unknown. The assessment of viral development pattern
in Florida-EP™ 113’ and other existing cultivars with different
levels of resistance is a prerequisite to understand the
mechanism of resistance. In order to address this issue, an
experiment was designed to evaluate the presence of TSWV in
various plant tissues over the growing season. The objectives of
this study were: 1) to evaluate TSWV presence in different
cultivars throughout the growing season by immunoassays, 2)
to evaluate TSWV presence in different plant tissues, and 3) to
gain an understanding of the mechanism(s) controlling spotted
wilt resistance in Florida-EP™ 113",

MATERIALS AND METHODS

Experimental Design

Field experiments were conducted at the North Florida
Research and Education Center (NFREC) near Marianna,
Florida (29°23“ N, 82°12* W) in 2012 and 2014. Chipola
loamy sands and Orangeburg loamy sands are the two major
types of soils at the NFREC farm. Before the experiments were
performed, maize (Zea mays L.) and cotton (Gossypium
hirsutum L.) were planted for crop rotation. The fields were
managed similarly to commercial peanut production and
according to standard IFAS Extension recommendations;
however, no in-furrow insecticide and early planting date were
applied in order to maximize the occurrence of spotted wilt
disease. The field plots were planted in mid-April, which is a
window of high risk for spotted wilt as later planting dates tend
to have lower disease pressure (Culbreath er al, 2010).
Overhead center pivots provided irrigation as needed.

The experimental design was a randomized complete
block (RCBD) with four cultivars and three replications. Each
plot was 1.8 m wide and 4.5 m long with two rows of the same
cultivar spaced 0.9 m apart. The seed planting density was one
seed per 0.3 m. The four cultivars (genotypes) evaluated were
Florida-EP™ ‘113’ (Tillman and Gorbet, 2012), Florida-07
(Gorbet and Tillman, 2009), Georgia Green (Branch, 1996),
and Georgia Valencia (Branch, 2001).

Florida-07 is a high-oleic, runner-type cultivar with
medium-late maturity and resistance to spotted wilt (Gorbet
and Tillman, 2009). Georgia Green is also a runner type
cultivar (Branch, 1996) and had moderate field resistance to
spotted wilt, but it was more susceptible than Florida-07
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(Culbreath er al, 2008). According to the Peanut Rx spotted
wilt risk index, Georgia Green had 30 points and Florida-07
scored 10 points (Culbreath et al, 2010), where higher points
translate to an increased risk of spotted wilt. Georgia Valencia
is a large-podded Valencia market type cultivar used for boiling
peanuts in fresh markets in the southeastern United States
(Branch, 2001) and appears to be spotted wilt susceptible
(Tseng er al., 2016).

Tissue Collection

Four types of tissues were collected: young leaf, old leaf, stem,
and root crown. Young leaf was collected from the first
unfolded leaf on the main stem. Old leaf was the last nodal
position leaf, which was still attached to the main stem. Stem
was the internode between the first node and the second node
counted from the base. Root crown was collected under the soil
surface after removing the lateral roots.

Tissue collection time points were 30, 60, 90, 120 days
after planting (DAP), and prior to harvest. Four individual
plants were randomly selected from each plot and entire plants
were dug up. Young leaves, old leaves, stems, and root crowns
were collected from each plant, separated and the same types of
tissues from four different plants were pooled together for
testing. The selected plants at each date were destructively
sampled. There were 480 plants collected for testing (4 plants x
4 cultivars x 5 time points x 3 replicates x 2 years). All tissues
were put into a freeze dryer to remove water and were stored
under room temperature conditions with silica gel to control
moisture.

Immunostrip Testing

A total of 480 samples (4 cultivars x 4 types of tissue x 5 time
points x 3 replicates x 2 years) were tested for presence of TSWV
using ImmunoStrip Kits (Agdia Inc., Elkhart, IN, United
States). The kits contained TSWV specific monoclonal
antibodies as the capture reagent and were used as an on-site
tool to quickly identify virus in plants. The strip had two
indication lines. The upper line was a control line and the lower
line was the test line. If only the upper line (control line)
displayed, no TSWV was detected; however, if two lines
(control line and test line) were displayed, TSWV was detected
in the sample. If neither line was displayed, the test was invalid.
Score for the tissue was 1 if the virus was detected or 0 if no
virus was detected.

Statistical Analysis

Data were analyzed by using the GLIMMIX procedure of SAS
9.4 (SAS version 9.4; SAS Institute, Cary, NC). Since the data
were categorical with a binomial distribution, a generalized
linear model was applied with logit function. The assessment
date, tissue type, cultivar and their interaction were considered
fixed effects, and all interactions with year and replication were
considered random effects. Least squares means (LS-means)
were computed to evaluate the treatment mean for time, tissue,
and cultivar effect. If p-value was less than 0.05, treatment pairs
were considered different from each other.

RESULTS AND DISCUSSION
Cultivar and Temporal effects

The analysis of variance with p-values of each main factor and
the interactions indicated that the main factors (date, tissue and
cultivar) and interactions (date*tissue, date*cultivar, and
tissue*cultivar) significantly (p<0.05) affected the incidence of
TSWV infection (Table 1). The virus development was
changing through different time points, by cultivar, by tissue
type, and

confirmed that host resistance is an important factor in disease

their various interactions. Varietal differences

development.

Table 1. Analysis of variance results for spotted wilt of peanut
assessed on four peanut cultivars in four tissue types over five
assessment dates during 2012 and 2014 at North Florida
Research and Education Center, Florida.

Effect Degtree of freedom P value
Assessment date (D) 4 <.0001
Tissue type (T) 3 <.0001
Cultivar (C) 3 <.0001
T*C 9 0.0001
D*T 12 0.0054
D*C 12 0.0299
D*T*C 36 0.9702

TSWYV infection in Florida-EP™ ‘113’ was consistently
low across different tissues and time points with an average of
1.72% infection frequency tested by immunostrips. Georgia
Valencia had the highest infection frequency with an average of
28%, which is comparable to 25% in Georgia Green, and much
higher than Florida-07 with 11% infection frequency. The
average infection frequency differed (p<0.05) among all the
cultivars (Figure 1), even though at certain time points some
cultivars had similar infection frequency, especially Georgia
Green and Georgia Valencia.

At 30 DAP, no TSWYV was detected in any of the four
cultivars. At 60 DAP, an average of 9% samples combined
across tissue types were TSWV positive (Figure 1). Disease
incidence progressed with time and reached 12% at 90 DAP,
31% at 120 DAP, and remained near the same level (30%) at
harvest (-140 DAP). TSWYV incidence at 90, 120 DAP and
harvest were different (p<0.05).

Averaged over tissue types, Florida-EP™ ‘113’ showed a
lower infection frequency as compared to the other three
cultivars and it was the most consistent among different
assessment dates with infection frequencies below 5% for all
time points (Figure 1). Georgia Green and Georgia Valencia
had a higher frequency of infection. As the growing season
progressed, the frequency of infection increased as well. There
was no difference in infection frequency among cultivars at 30
DAP (p>0.05) when no TSWV was detected. At 60 DAP,
viruses were detected in Georgia Green, Georgia Valencia and
Florida-07, but the differences were not significant (p>0.05). At
90 DAP, there was no difference in infection frequency between
Georgia Green and Georgia Valencia. Florida-07 and Florida-
EP™ ‘113 had the lowest infection frequency. At both 120
DAP and harvest, there was no difference in infection frequency
between Georgia Green and Georgia Valencia. Florida-07 had
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an intermediate level of infection. Florida-EP™ ‘113’ still had
the lowest TSWV infection (Figure 1). In general, the results
from 120 DAP agreed with previously reported genotypic risk
to spotted wilt disease.

Results of the present research resembled disease progress
described by Culbreath er al. (1992). Disease progress was linear
over time but was lower in the more tolerant/resistant cultivar

compared to the susceptible cultivar. In the current study, no
TSWV was detected in any of four cultivars at 30 DAP with the

virus being first detected at 60 DAP. The exact date of TSWV
infection was not known and can only be estimated to be
between 30 and 60 DAP.

A report from Murakami er al (2006) showed similar
results, i.e. they did not detect virus using ELISA at 30 DAP
under low disease pressure in 1998 while they observed around
8% TSWYV infection rate at 60 DAP. However, under high
disease pressure in 1999, 10% of plants were detected with

60%

50% -

40%

30%

20% 1

10%

Incidence of TSWV Infection

0%

—@—— Florida-07

O Florida-EP-113
——-w——— Georgia Green
—=A— Georgia Valencia

Days after planting

Figure 1. Tomato spotted wilt virus infection detected by immunostrip at different assessment dates from four different
peanut cultivars planted at North Florida Research and Education Center in 2012 and 2014. Analysis of variance showed
that the interaction between cultivar and sampling date was significant (p<0.05). Each data point is an average of 12 samples
in each season. Different letters indicate different groups (p<0.05).

TSWYV at 30 DAP (Murakami er a/, 2006). Rowland er al.
(2005) also reported that there was almost no TSWV detected
by ELISA at 25 DAP compared to that observed at 43 DAP.
Even though the assessment dates were not exactly the same in
different reports, there is consistency in that at approximately
25 DAP, the incidence of plants with TSWV starts to increase
and continues to increase through the remainder of the season.
In our study, between 60 and 120 DAP, the infection frequency
of plants jumped from 10 to 30%. The infection frequencies
were also much higher at 100 DAP (Murakami er a/., 2006) and
at 70 DAP (Rowland er al,, 2005) compared to the preceding
assessment dates.

Tissue and Temporal effects

At 30 DAP, no TSWV was detected on any type of tissues. At
60 DAP, viruses were detected in young leaves, stems and root
crowns, but the differences were not significant (p>0.05). At 90
DAP, there was no difference among infection of roots, stems
and young leaves (p>0.05). Old leaves showed no TSWV
infection. At 120 DAP, roots had the highest infection rate
(63%, p<0.05) among all tissues with three times higher than

at 60 DAP (17%) and 90 DAP (21%). At harvest, tissues had
different levels of infection (p<0.05). Roots had the highest
infection frequency at 64% (p<0.05) and old leaves had the
lowest frequency (0%, p<0.05) (Figure 2). Old leaves showed
virus infections at 120 DAP only and no infection on other
assessment dates. The lack of TSWYV positive old leaves at
harvest is likely due to sampling error because the frequency of
TSWYV positive old leaves was low and the sample size was
limited.

In each of the four cultivars, root crowns showed the
highest infection frequency, 33% (p<0.05) among all tissue
types and old leaves had the lowest infection frequency, 4%
(p<0.05) (Figure 3). The infection frequency of young leaves
(13%) and stems (14%) were intermediate to the levels between
root crowns and old leaves. There was no significant difference
(p>0.05) in incidence of TSWV infection between young leaves
and stems.

In this study, the root crown was observed to have much
higher TSWV frequency across all four cultivars as compared to
leaves and stems. It has been reported that (TSWV) was easily
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Figure 2. Tomato spotted wilt virus infection detected by immunostrip at different assessment dates from four different
peanut tissue types planted at North Florida Research and Education Center in 2012 and 2014. Analysis of variance showed
that the interaction between tissue type and sampling date was significant (p<0.05). Each data point is an average of 12
samples in each season. Different letters indicate different groups (p<0.05).

detected in underground plant tissues (roots (Culbreath er al,
1991). If plants were infected early in the season, stunting was
common and could result in cessation of plant growth. Research
has shown that root systems were affected more by late season
infection which resulted in yield loss (Culbreath er al, 1992;

Lyerly er al, 2002). However, in this research, TSWV was
detected in roots at an early stage (60 DAP) in the more
susceptible cultivars, but not in roots of Florida-EP™ ‘113’
until 120 DAP when the TSWV was detected on root crowns
only and at a much lower frequency than all other cultivars

(Figure 3).

60%

50%

c
o
3
€ 40%
>
5
- 30% a aa c
-
s}
3 a
S 20%
Bt
Q
£
10% - b
a a
a b
b
0% a b
Old Leaf Young Leaf Stem Root Crown
Tissue Type
El Florida-07

EEEE Florida-EP-113
M Georgia Green
Vzz Georgia Valencia

Figure 3: Tomato spotted wilt virus infection detected by immunostrip from different tissue types from four peanut cultivars
planted at North Florida Research and Education Center in 2012 and 2014. Analysis of variance showed that the interaction
between cultivar and tissue types was significant (p <0.05). Each data point is an average of 15 samples in each season.
Different letters indicate different groups (p<0.05).
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Cultivar Effect on Spotted Wilt

Florida-EP™ ‘113’ was used as a standard and the chance
(odds) of TSWV infection incidence were compared to Florida-
07, Georgia Green and Georgia Valencia (Table 2). The data

indicated that Florida-07 had seven times higher odds to be
infected by TSWV than Florida-EP™ ‘113’. Georgia Green
and Georgia Valencia possessed even greater ratios, 18 times
and 21 times higher, respectively.

Table 2. The odds ratio of Tomato spotted wilt virus infection incidence between Florida-EP™ ‘113’ and three other cultivars using the

differences of cultivar least squares means.

Cultivar 1 Cultivar 2 Odds ratio Lower Upper
Florida-07 Florida-EP™ ‘113’ 7.194 1.214 42.633
Georgia Green Florida-EP™ ‘113’ 18.784 3.373 104.622
Georgia Valencia Florida-EP™ ‘113’ 21.815 3.924 121.269

Florida-EP™ ‘113’ had the lowest TSWV infection
frequency on all tissue types (old leaf, young leaf, stem, and root
crown) (Figure 3). TSWV infection in Florida-EP™ ‘113’ was
observed only in roots, and not in leaves or stems. Georgia
Green and Georgia Valencia displayed relatively higher
infection frequency among all tissues. Florida-07 was at the
intermediate level. On roots, all cultivars differed in infection
frequency (p<0.05) and roots showed highest infection
frequency among all tissue types. In young leaves and stems,
there was no difference between Florida-07 and Florida-EP™
‘113’ (p>0.05) and between Georgia Green and Georgia
Valencia (p>0.05). In old leaves, there was no significant
difference in four cultivars (p>0.05) (Figure 3).

In peanut, TSWV is transmitted by thrips, and these
vectors prefer to feed on younger and softer plant tissues which
is why thrips are commonly found in the leaf terminals (Smith
Jrand Sams, 1977). Studies have shown that at early stages of
plant development, viral distribution was not uniform
throughout individual plants and was concentrated mainly in

100%

the leaf terminals (Kresta er al,, 1995; Hoffmann er al,, 1998).
After local infection from thrips feeding, the virus moves down
to the roots. Then, TSWV is either accumulated in the root

crowns or goes back to the growing points, causing systemic
infection (Kresta er al,, 1995).

Cultivar and Tissue effects on Viral Detection

The incidence of TSWV infection rate on four cultivars are
shown by the interaction between tissue types and time points
(Figure 4). In the present study, only Georgia Green showed
TSWYV infection in three tissues: roots, stems and young leaves
at an early stage (60 DAP) compared to Georgia Valencia with
TSWYV present only in roots and stems, Florida-07 with TSWV
present in roots only and TSWV undetected in Florida-EP™
‘113’. The virus was most often detected in roots, which follows
from the understanding that viruses move from cell-to-cell via
plasmodesmata then into the phloem and down to the roots
(Harries and Ding, 2011).
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Figure 4. Tomato spotted wilt virus infection detected by immunostrip in (a) Florida-EP™ ‘113’; (b) Florida-07; (c) Georgia
Green; and (d) Georgia Valencia at different assessment dates from four different tissue types planted at North Florida

Research and Education Center in 2012 and 2014.
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Florida-07 is a spotted wilt tolerant/resistant cultivar;
however, it still had high infection incidence, especially in the
late season. At 30 and 90 DAP, no virus was detected, but roots
and stems showed infection at 60 DAP. Since sampling was
destructive, different samples were collected at each time point.
At 60 DAP, the positive immunostrip result indicated at least
one of the 12 samples contained TSWV, but none had TSWV
at 90 DAP. This suggests that, at an early stage, Florida-07 can
be infected with TSWV.

Short distance movement of viruses is slow, i.e, cell-to-cell

movement, and the virus needs to spread through
plasmodesmata (Gunning and Overall, 1983). Comparatively,
long distance movement is more rapid and most of time occurs
through phloem after virus leaves the initial infection site
(Atabekov and Dorokhov, 1984). In tobacco (Nicotiana
tabacum), TSWV caused discrete individual spots by local
infection, whereas virual particles were transported to the root
system where they can trigger systemic infection. The
symptoms of systemic infection are necrosis on leaves and apical
buds. In this study, the intital thrips feeding time points were
around 30 to 60 DAP and after that the virus presumably
moved down to roots. This is apparently why the three more
susceptible cultivars (Florida-07, Georgia Green, Georgia

Valencia) had more TSWYV infection in roots, but less in leaves.

It has been hypothesized that peanut cultivars which have
greater TSWV field resistance restrict long-distance movement
of the virus, thereby minimizing systemic infection (Mandal er
al., 2002). Culbreath er al (1997) noted that peanut cultivar is
an important factor affecting the progress of spotted wilt
epidemics. Although Florida-EP™ ‘113’ has relatively low
TSWYV infection (5%) compared to other cultivars in this
study, it is not immune to TSWV. The distinct differences
between Florida-EP™ ‘113 and other cultivars is the lack of
TSWV detected in stems and leaves, the reduction in the
frequency of root crown infection and the delayed onset of

TSWYV detection.

Resistance in Florida-EP™ €113’

Florida-EP™ ‘113’ displayed a very slow infection progress
resulting in very low infection frequency compared to other
cultivars. TSWV was detected in other cultivars at 60 DAP, but
TSWYV was not detected in Florida-EP™ ‘113’ until 120 DAP,
a delay of at least 60 days. Also, the frequency of detection was
much lower in Florida-EP™ ‘113’. Florida-EP™ ‘113’ appears
to have a unique mechanism that delays short and/or long
distance pathogen movement. There are two basic requirements
to establish a systemic infection: (1) hosts have to support viral
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and (2) the
plasmodesmata/vascular vessels to other cells/organs (Cruz er
al,, 1998). A major QTL related to spotted wilt resistance has
been reported on the AO1 chromosome using Florida-EP™

replication, virus  must move through

‘113’ as material (Tseng er al, 2016), however, the mechanism
of resistance of Florida-EP™ ‘113’ and the gene(s) responsible
have not been identified.

The resistance in Florida-EP™ ‘113’ possibly came from
PI 576638. It is believed that lines derived from PI 576638 have
better TSWV resistance than those derived from PI 203396
(Culbreath er al, 2005). PI 203396 is a common source of
spotted wilt resistance in runner type peanuts and many
cultivars with moderate spotted wilt resistance have PI 203396
in their pedigree, including DP-1(Gorbet and Tillman, 2008),
C-99R (Gorbet and Shokes, 2002), Georgia-01R (Branch,
2002), Florida-07 (Gorbet and Tillman, 2009) and Tifguard
(Holbrook et al,, 2008). These two PI accessions may contain
different resistance genes and might have different resistance
mechanisms (Culbreath er al, 2005).

SUMMARY AND CONCLUSIONS

The immunostrip method can detect the presence of the virus
in plants with visible foliar symptoms and in those that are
asymptomatic. Compared to other cultivars, TSWV infection
of Florida-EP™ ‘113’ was observed only later in the season and
only in the root tissues. Systemic root infection was observed in
less than 20% of tissue samples of Florida-EP™ ‘113’, similar
to that reported by McKinney and Tillman (2018). However,
TSWV was detected in over 60% of roots in the other three
cultivars. Additionally, short or/and long-distance movement
within the plant was apparently delayed and helped to minimize
virus infection in root crowns and other tissues in Florida-EP™
‘113’. Compared to other cultivars, virus detection was delayed
up to at least 120 days in Florida-EP™ ‘113’. This characteristic
is more similar to resistance as compared to the apparent
tolerance to TSWV of the other cultivars and helps plants to
maintain normal functions under disease pressure until harvest.
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