Sweetpotato Virus Disease Management
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1 PREVALENCE OF SWEETPOTATO VIRUSES IN EU-
ARD PROJECT PILOT SITES

Sweetpotato virus incidence and serology
survey was conducted at seven EU - ARD

project pilot sites (right-side). The survey T
was aimed at establishing information on e

the sweetpotato virus status to ascertain Yo ¢
approaches obvious in these communities.

Virus symptomatic sweetpotato leaf .A e
samples were diagonally sampled in new

and old of farmers’ gardens at each sites.  pyis—

® NARI Research Station — — —

The leaf samples were tested either
directly using NCM-ELISA and virus-
indexing(NCM-ELISA & indicator plant)

MRC Bubia PNG

Riitebcellulose membrane ELISA was carried out following the protocol obtained

from CIP Lima, Peru to detect the presence of any of the ten viruses, that is
Sweetpotato feathering mottle virus (SPFMV), Sweetpotato mild mottle virus
(SPMMYV), Sweetpotato latent virus (SPLV), Sweetpotato chlorotic flecks virus

Cucumber mosaic virus (CMV).
RESULTS

Observed putative virus symptoms of sweetpotato leaf samples in the farmers’

field and results of NCM-ELISA testing of samples in seven sites on PNG.

Site  Suspected virus Confirmed Confirmed virus using NCM-ELISA
virus using and Indicator plant (/.setosa)

NCM-ELISA
Tambul SPFEMV, SPVG, SPCSV  SPFMV SPFMV
Murukana
m SPFMV SPCSV SPMSV, SPCV
Purling of leaf edges and curling Excess purling of leaf surface
of leaf surface (Tambul) (Kopafo) Hisiu SPFMV, SPCSV Negative Negative
D I Sc U SS I O N Yule Island SPFMV, SPCSV Negative Negative
Derin SPCFV Negative Negative

A satellite map of the EU ARD project sites away NARI

establishing collected planting materials

(SPCSV), Sweetpotato mild speckling virus (SPMSV), Sweetpotato collusive virus
(SPCV, synonym Sweetpotato caulimo-like virus), Sweetpotato virus G (SPVG), and

VECTORS EPIDEMIOLOGY ON PT BEAUREGARD
SWEETPOTATO CULTIVAR

y BINOMIAL SAMPLING POINTS - VIRUS VECTORS IN SP VARIETY BEAUREGARD- (¥

PLOT A & B NARI ON-STATION TRIAL AREA

Pathogen Tested (PT) Beauregard
sweetpotato were planted at MRC
Bubia research field and population
density of virus vectors (aphids and
whiteflies) was systematically counted
weekly using binomial sampling
technique throughout the growing @
season. This activity was done basically -
to observe the timing of virus vectors, |
infestation and population density in

each sweetpotato observation plots.

010203040 m

Bubia research field

There were two plots (A & B) of 16m x 18m planted spacing of 200m with
different surrounding plants. Two weeks after planting vectors were weekly
sample. This was done by following a systematic sampling pattern:i.e. 5
plants were sampled at an interval of 5 steps (each 1m) in each row selected
at random for a total of 6 rows and 30 plants per plot. The fifth leaf from the
1 shoots per mound were sampled for each vector. Surrounding plants were
noted for as likely vector host for virus re-infection.

[ Visual assessment showed wide range of virus incidence in both new and
old gardens in each sites

1 There was not much difference between old and new gardens,
confirming that with the practice of farmers to use the planting material
from the old garden for the new garden.

J SPFMV, SPVG, SPMSV, SPCV and SPCSV were detected using NCM-ELISA
via grafting on indicator plant of which SPMSV and SPCSV had not been
recorded before compare to recent ACIAR funded projects. SPCSV is a
great concern because in co-infection with SPFMV, it causes the SPVD
which can result in devastating yield decline as shown elsewhere.

[ Because of limitations in the sampling and testing method there is need
for a re-confirmation test for the preliminary results using more sensitive
virus diagnostic techniques such as Polymerase Chain Reaction (PCR) for
rapid detection and identification for timely management.

Virus Vectors Vectors population density
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Weekly counts of Aphids Weekly counts of Whitefly

] Vectors were observed to start moving into the crop soon after the
establishment of the sweetpotato plants.

[ Incursions in particular happened from other crops growing adjacent to
the sweetpotato trial plots.

J Whiteflies were observed colonize sweetpotato plants all throughout
growing season but rarely seen aphids colonizing.

J Whitefly and aphids population fluctuated at different times but
generally peaked towards the harvesting. In terms of PT and
sweetpotato virus management, these may suggest that farmers should
clear weeds around the plots and grow non-host (or lesser favored
hosts) as wind-breaks which may help in reducing incursion of vectors.

[ For next planting season farmers should only use planting material for
new crop from inside the plot not from the edges since high population
density of vectors is concentrated there.

A satellite image of two trial plots of Beauregard cv. at MRC

EFFECTS OF SINGLE AND DUAL INFECTIONS OF SPFM
AND SPVG ON SWEETPOTATO YIELD

This study was conducted to evaluate the
effect of viruses esp. SPFMV and SPVG and
co-infection that occurred commonly on
sweetpotato identified from virus survey
conducted in EU ARD project pilot sites in
PNG on vyield and quality of Beauregard and
two other varieties obtained as virus-free
materials from CePaCT (IB/US/11 and i 2 SR A ) e
Harvested sweetpotato tuber roots y|eId at

|B/PNG/40. each variety.
Field plot of split-plot design were planted with mechanical-inoculated plants

of those varieties and their virus-free controls at MRC Bubia research field.
There were 3 main plots of the varieties and 4 sub-plots planted with
inoculated varieties replicated 4 times including their controls. In-between and
around of each of the main plots soya beans were planted as the guard crop
against vectors. Insecticides were sprayed twice as control for vectors as well.
Virus symptoms were monitored during the insecticide application times.

RESULTS

Mean yield in graph of fresh top biomass, marketable tubers and total root
vield (including non-marketable tubers) of three cultivar of specific virus
treatments compared to respective virus-free controls.

VIRUS EFFECT ON YIELD

® Biomass ™ Marketable root yield Total root yield

DISCUSSION

J Sweetpotato virus symptoms were not obvious as observed.

J Yield of fresh top biomass and marketable tubers demonstrated single
infection of both virus and combination generally have no significant
difference, however, slight yield effects were observed compared to their
respective virus-free controls to be significantly different.

(J Dual infection of two viruses in overall has cause high yield reduction
than each of the single infection on respective cultivars.

d The severity of virus infection depends on virus titre overtime and this

may result probably low virus because of new infections and no build up

over generation. The titre level was not also quantified after acquisition
during inoculation. The verification test of virus consistency and
distribution among or within the treatments by vectors if present was
unsuccessful. These activities may contribute to the results and that
could be improved. Thus, there would be a need to repeat the
experiment to validate the results.




