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Disclaimer

The information contained in this document results from research funded wholly or in part by the Potato Industry
Development Trust upon request of Potatoes South Africa acting in good faith. Opinions, attitudes and points of view
expressed herein do not necessarily reflect the official position or policies of Potatoes South Africa. Potatoes South
Africa makes no claims, promises or guarantees about the accuracy, completeness or adequacy of the contents of
this document and expressly disclaims liability for errors and omissions regarding the content thereof. No warranty
of any kind, implied, expressed or statutory, including but not limited to the warranties of non-infringement of third-
party rights, title, merchantability, fitness for a particular purpose or freedom from computer virus, is given with
respect to the contents of this document in hardcopy, electronic format or electronic links thereto. References made
to any specific product, process, or and service by trade name, trademark, manufacturer or another commercial
commodity or entity are for informational purposes only and do not constitute or imply approval, endorsement or
favouring by Potatoes South Africa.

Vrywaring

Die inligting vervat in hierdie dokument is die resultaat van navorsing wat ten volle of gedeeltelik befonds is deur die
Potato Industry Development Trust op versoek van Aartappels Suid-Afrika, handelend in goeder trou. Menings,
sienings en standpunte hierin vervat reflekteer nie noodwendig die amptelike standpunte of beleid van Aartappels
Suid-Afrika nie. Aartappels Suid-Afrika maak geen aansprake, beloftes of waarborge oor die korrektheid,
volledigheid of toereikendheid van die inhoud van hierdie dokument nie en ontken uitdruklik aanspreeklikheid vir
foute en weglatings oor die inhoud daarvan. Geen waarborg van enige aard, hetsy geimpliseerd, uitdruklik, of
statutér, insluitende maar nie beperk tot die waarborge van nie-skending van derdeparty-regte, ftitels,
verkoopbaarheid, geskiktheid vir 'n bepaalde doel of vry van rekenaarvirus word gegee te opsigte van die inhoud
van hierdie dokument in gedrukte formaat, elektroniese formaat of elektroniese koppeling daaraan. Verwysings na
enige spesifieke produk, proses en diens by wyse van handelsnaam, handelsmerk, vervaardiger of ander
kommersiéle kommoditeit of entiteit is slegs vir inligtingsdoeleindes en vorm of impliseer nie goedkeuring,
onderskrywing of begunstiging daarvan deur Aartappels Suid-Afrika nie.
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EXECUTIVE SUMMARY

1. The South African aphid monitoring network is one of the most extensive suction trap networks in
the southern hemisphere. The network was initiated in 2005 by Potatoes South Africa to alert growers
to the risk of potato virus spread by aphids. The University of Pretoria is coordinating the network,
which presently consists of 13 Rothamsted-type suction traps, 10 of which are situated in seed potato
production regions. Aphid samples are collected on a daily or weekly basis. Growers and regional
laboratories receive weekly SMS notifications on aphid vector numbers in KwaZulu-Natal and weekly
emails on vector pressure in the Western Cape. In addition, the data are used to alert growers to the
risk of virus spread through news bulletins. These provide information on aphid flight activity and
cumulative vector pressure based on aphid species numbers (abundance) and their species-specific
relative efficiency values (mean values derived from published literature and own unpublished results
on the efficiency of virus transmission of a given species relative to Myzus persicae, the most efficient
vector of Potato virus Y (PVY) and Potato leafroll virus (PLRV). The news bulletins are also available
on the South African aphid monitoring internet site (www.aphidmonitoring.co.za).

2. Expansion of the aphid monitoring network. The importance of the Potatoes South Africa (PSA)
aphid monitoring network has been recognised by the wheat industry, for which the aphid-transmitted
Barley yellow dwarf virus (BYDV) is of great concern. Four further suction traps were added to expand
the network for monitoring aphids in wheat-growing regions. The aim is to assess the risk of BYDV
transmission, which is causing considerable yield losses to the wheat industry. Dr Goddy Prinsloo of
the ARC-Small Grain has initiated aphid monitoring in wheat. The Winter Cereals Trust and the
Agricultural Research Council (ARC) cover the running costs of the network and aphid identification.

3. Position of suction traps used for aphid monitoring in seed potatoes. Four suction traps are
currently operational in KwaZulu-Natal (Cedara, Underberg, Fort Nottingham and Winterton). There
is one suction trap in the Free State (Christiana), one trap in the Northern Cape (Douglas) and four
traps in the Western Cape (Lambert’s Bay [Joos], Sandveld [Redelingshuys], Koue Bokkeveld [Ceres]
and Malmesbury [Skaapkraal]). All traps provide weekly aphid species composition and aphid flight
activity data throughout the year.

4. Aphid flight activity patterns. A common trend based on aphid suction trap catches is that
throughout the regions monitored, aphid numbers tend to be low during the mid-summer period
(December, January). Other trends show distinct peaks for aphid vectors of PVY and PLRV. Common
to all regions is a peak in late summer/autumn. In some regions (Christiana) there is an additional
peak in spring for aphid vectors of PVY. The exact timing of the peaks may shift from year to year. In
Cedara aphid vector activity peaks during different times of the year. Aphid monitoring data provide
growers with information on aphid flight activity during potato planting and growth and assists with
determining the timing of haulm destruction.

5. Vector pressure. Suction trap data provide information on migrating aphids from a radius of 30 km
to ca. 80 km. However, vector pressure on the ground at field level may be variable and can depend
on numerous additional factors. The relationship between vector pressure based on suction trap
catches and vector pressure at field level should be established on a regional basis. Aphid species
composition within a region depends on climate, geographical characteristics and vegetation,
including, for example, crops planted other than potato.

1
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6. Long-term objective of the ongoing programme. The objective is to determine the possible impact
of environmental changes, e.g. changes in climate, on aphid species composition and abundance and
disease transmission, and ultimately to develop a virus-risk forecasting system for growers. Due to
the high variation in aphid abundance, there is a need for longer term data series, which requires the
continuation of the network as well as traps staying in their region to accumulate long-term data.
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1. BACKGROUND

The South African aphid monitoring network has been established as a service to members of Potatoes
South Africa (PSA) to alert growers to the risk of potato virus spread to seed potatoes. The two most
economically important viruses of concern to potato growers worldwide are Potato virus Y (PVY, genus
Potyvirus) and Potato leafroll virus (PLRV, genus Luteovirus). Both viruses lead to a loss in quality and
yield and result in the downgrading of seed lots because of the low tolerances required by seed
certification programmes (e.g. South African Seed Potato Certification Scheme, 2010). The primary
vectors of the two viruses are aphids. The viruses are usually transmitted to potato fields by immigrating
winged aphids (Ragsdale, Radcliffe & DiFonzo (2001).

To predict the risk of virus transmission to seed potato fields, aphid monitoring networks have been
established as part of an integrated virus management system in different parts of the world, for example
in several European countries, the USA, China, and New Zealand, as well as South Africa. The South
African long-term aphid monitoring network has been in effect since 2005. The network initially comprised
nine 12.2 m high Rothamsted-type suction traps situated in major seed potato production regions. Suction
traps at this height collect random standardised aerial samples of winged aphids (Harrington, Hullé &
Plantegenest, 2007).

Since 2013 the suction trap network has been expanded by four additional traps for the monitoring of
aphids in wheat. In regions where seed potato and wheat production overlap, the aphid trap catches
provide additional information for seed potato growers.

The objective of the project is to provide producers with up-to-date information on the flight activity of
aphid vectors of PVY and PLRV in major seed potato production areas in South Africa through continued
aphid monitoring. The information on vector species composition together with their abundance (numbers)
is used to calculate vector pressure indices for the different regions and serves to assess the risk of virus
spread to seed potatoes and provides an early warning system. Knowledge of aphid flight activity assists
growers in making management decisions regarding the location and timing of aphid control measures
and the timing of haulm destruction.

Project team

Prof. K. Kriiger (University of Pretoria; principal investigator/project leader)

Dr Kobus Laubscher (Department of Agriculture: Western Cape)

Dr Goddy Prinsloo (ARC-Small Grain)

Mr lan Millar (ARC-Plant Protection Research)

Mrs Janine Snyman (University of Pretoria)

Mrs Nikki Visagie (University of Pretoria)

Mrs Archana Nunkumar (KwaZulu-Natal Department of Agriculture & Rural Development)
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2. INTRODUCTION

Based on human consumption, potato is the third most important food crop after rice and wheat in the
world (International Potato Center). The production of disease-free seed potatoes is essential for
commercial seed potato production. Aphid-transmitted potato viruses, especially PVY and PLRV, which
can cause considerable economic losses to seed potato industries worldwide, pose a significant challenge
for seed potato producers. Both viruses can lead to the downgrading of seed potatoes even if present at
low levels.

The success of insect vector monitoring programmes depends on the ability to accurately predict virus
risk. The spread of PVY and PLRV is related to aphid species and their virus transmission efficiency, flight
patterns and numbers (abundance), location/region, potato cultivars, and climate. In South Africa, aphid
species composition, abundance and flight patterns differ between the summer rainfall region (e.g.
western Free State, Northern Cape, KwaZulu-Natal,) and the winter rainfall region in the Western Cape.
The season in the summer rainfall regions commences in July and ends in June and in the winter rainfall
region it commences in January and ends in December. Furthermore, the composition of aphid species
differs within the summer and the winter rainfall regions. Region-specific reliable estimates of aphid
numbers are, therefore, an essential aspect of predicting the risk of virus transmission.

Suction trap networks in several parts of the world, e.g. Europe and the USA, are used to monitor winged
aphids. The onset of aphid flight and an increase in aphid numbers determine the increase in virus risk
during growing seasons. Long-term aphid monitoring data are essential to, firstly, provide a reliable
forecasting system on virus risk and secondly, to evaluate the possible impact of changes in climate on
aphid numbers and virus transmission. Monitoring winged aphids serves to assess the risk of virus
transmission to seed potato fields and provides support in making decisions concerning the nature and
timing of control measures in a specific location/region.

Successful aphid monitoring for PVY and PLRV management is linked to rapid processing and distribution
of monitoring data in order to provide seed potato growers with an early warning system of the risk of
virus transmission.

The monitoring network aims to provide growers with an early warning system to assist in making
management decisions regarding the location and timing of aphid control measures.

Significance of the South African monitoring network:
¢ Improved disease control through virus risk forecasting by determining the onset of aphid flight and
increases in aphid numbers, and consequently increase in virus risk, during growing seasons.

o Long-term aphid monitoring data are essential to, firstly, provide a reliable forecasting system on
virus risk and secondly, to evaluate the possible impact of environmental changes, e.g. impact of
climate changes on aphid abundance and virus transmission.



V)

potatoes SA
aartappels Report: Aphid monitoring in seed potato production regions (July 2013-June 2017)

The specific objectives of the study were to:
1. Collate information on aphid abundance and vector pressure based on suction trap samples to
provide seed potato and wheat producers with a centralised early warning system on the risk of virus

tfransmission.

2. Incorporate results from both the potato suction trap network and, where relevant, the wheat suction
trap network, to inform seed potato growers of virus risk.

3. Provide weekly feedback to growers through SMSes with vector numbers (KZN) and vector pressure
(Western Cape).

4.  Construct Microsoft Access databases to deal with the large volumes of data more efficiently.
5. Identify trends in aphid flight activity patterns based on suction trap samples.

All objectives are expected to lead to improved disease management.
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3. MATERIALS AND METHODS

Of the 13 Rothamsted-type suction traps, 10 are distributed in major potato seed production regions.

The 12.2-metre-high suction traps continuously collect airborne insects on a regional scale at a
standardised volume of 45 m? air/min from a radius ranging from 30 to 80 km?2 or more, depending on the
topography of the region (Harrington et al., 2007).

Samples are collected at daily or weekly intervals throughout the year. Aphids from samples from traps
in KwaZulu-Natal are pre-sorted regionally (Cedara, Underberg) or sent to the laboratory at the University
of Pretoria (UP). Samples from Christiana and Douglas are sent pre-sorted to UP. All samples from
KwaZulu-Natal (KwaZulu-Natal Department of Agriculture & Rural Development) including those from
Winterton, a wheat suction trap), the western Free State and the Northern Cape are sent to UP for aphid
species identification. Samples from the Western Cape are sorted and identified at the Department of
Agriculture: Western Cape. Aphids are identified to species level or, in a few instances, to genus or
species group level, e.g. Aphis species.
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4. RESULTS

4.1 The suction trap network

KwaZulu-Natal. Four suction traps are currently operational in KwaZulu-Natal. Continuous longer-term
data are available from the traps at Cedara (since 2006) and Underberg (since 2013). The suction trap
stationed at Kamberg ceased operation in 2013 and was transferred to Fort Nottingham. Since the
transfer, the trap has provided continuous weekly aphid data from November 2016. Data from a trap set
up at Winterton in 2013 for monitoring aphid vectors of Barley yellow dwarf virus (BYDV) in wheat are
also being made available to seed potato producers.

Free State. The suction trap at Christiana has been continuously providing weekly aphid flight data since
2008. The trap also provides aphid data for wheat producers.

Northern Cape. The suction trap in Douglas had to be relocated due to power supply problems. It is now
fully operational again after relocation and has provided continuous weekly information on aphid vectors
since November 2016.

Western Cape. The four traps in the Western Cape, Lambert's Bay (Joos), Sandveld (Redelinghuys),
Koue Bokkeveld (Ceres) and Malmesbury (Skaapkraal), have been continuously providing weekly aphid
flight data during each main seed potato-growing season since 2007, with the exception of the Koue
Bokkeveld where year-round monitoring commenced in 2013.
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Fig. 1. Position of Rothamsted-type suction traps in South Africa. Red markers: traps originally
established for monitoring aphids in seed potatoes; orange markers: traps originally established for
monitoring aphids in wheat.
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4.2. Processing of samples and dissemination of results

All aphids collected are identified to species or species group (e.g. Aphis spp., Sitobion spp.) level.
Species-level identifications of all aphids trapped are available for samples from all four traps in the
Western Cape (Lambert's Bay, Redlingshuys, and Malmesbury since 2007, Ceres since 2013), from
Christiana since 2008, Cedara since November 2013, Underberg since September 2013, Winterton since
June 2013, Fort Nottingham since October 2016 and Douglas since November 2016. Emphasis on
species identifications in Cedara before September 2013 was on important PVY and PLRV aphid vector
species. All aphid species and abundance data are captured in Microsoft Access databases, which were
established because the previous system could no longer cope with the high volume of data. The
databases currently contain 20 060 data entries.

More than 63 000 aphids from suction trap samples were identified between 2013 and 2017.

Growers receive information on aphid vector numbers and vector pressure via weekly SMS messages on
PVY and PLRV vector numbers (KwaZulu-Natal), usually on the same day of receipt of samples, or via
weekly emails on vector pressure (Western Cape). Regular news bulletins are sent out via email, which
are also uploaded to the aphid monitoring internet site (aphidmonitoring.co.za). The news bulletins
provide information on aphid species, their abundance, and a cumulative vector pressure index.

The vector pressure for each virus (PVY, PLRV) is based on the number of each vector species multiplied
by the mean relative efficiency factor of that particular species, and by then calculating the sum for all
species. The value is added to the value of the previous week to provide the cumulative vector pressure.
This value informs growers of the risk of virus spread in their region at a particular time of the year.

4.3. Aphid monitoring results

The contribution of different virus vector aphid species to the vector pressure varies within regions (Table
1). Aphid species composition varies with geographical location, climate and vegetation types, including
crops planted in a region in a particular year. In the summer rainfall region in the western Free State,
Rhopalosiphum padi (bird cherry-oat aphid) is the most abundant vector of PVY, followed by Aphis spp.
In KwaZulu-Natal, the bird cherry-oat aphid, Aphis gossypii (cotton aphid), and Aphis spp. are the most
abundant vectors. Although the bird cherry-oat aphid is the most abundant vector species in these
regions, it is considered a poor vector of PVY. In the Sandveld, a winter rainfall region in the Western
Cape, PLRV is considered a greater threat than PVY. The most important virus vectors in seed potatoes
in this region are Macrosiphum euphorbiae (potato aphid), Myzus persicae (peach-potato aphid),
Acyrthosiphum pisum (pea aphid), and several cereal aphids (Metopolophium dirhodum, Sipha flava,
Sitobion avenae).



V)

potatoes
aarlappeIsSA

Report: Aphid monitoring in seed potato production regions (July 2013-June 2017)

Table 1. The most abundant virus vector aphid species, their vector status and relative abundance in three
seed potato production regions.

Aphid species Importance

Scientific name Common name PVY vector PLRV KwaZulu- Western Western
vector Natal Free State  Cape

Acyrthosiphon pisum pea aphid yes *

Aphis gossypii and other cotton aphid yes yes ** **

Aphis spp.

Aulacorthum solani glasshouse potato aphid yes yes **2

Macrosiphum euphorbiae potato aphid yes yes *

Metopolophium dirhodum rose-grain aphid yes *

Myzus persicae peach-potato aphid yes yes *

Rhopalosiphum padi' bird cherry-oat aphid yes ** **

Sipha flava yellow sugarcane aphid yes **

Sitobion avenae grain aphid yes *

1 Although the bird cherry-oat aphid is the most abundant vector species in KwaZulu-Natal and the Western Free
State regions, it is a poor vector of PVY.

2 Not Winterton

** Important PVY and PLRV vectors

10
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4.3.1 KwaZulu-Natal (Cedara, Underberg, Fort Nottingham, Winterton)

Cedara

PVY vectors 2014/2015 PVY vectors 2015/2016 PVY vectors 2016/2017

61, 16% 57, 15%

o
199, 33% 147, 24% 94, 27% 80, 23%

9, 2%
12, 3%
4,1%
15, 3% 13, 4%
15, 2% 6, 2%
5,1% 8,2%
64, 10% 39, 11%
235, 61%
155, 25% 13, 2% 12, 3%
PLRV vectors 2014/2015 PLRV vectors 2015/2016 PLRYV vectors 2016/2017
3, 4% o 4 2% 4,3%
4,6% 13, 7% 12, 10%
5,3%
0,
9, 12% 15, 8% 8,7%
1,1%
13,11%
57, 77% 147, 80%
D Aphis spp. (incl. cotton aphid) |:| Macrosiphum euphorbiae (potato aphid) D Rhopalosiphum padi (bird cherry - oat aphid)

. Aulacorthum solani (glasshouse potato aphid) . Metopolophium dirhodum (rose - grain aphid) [[ll Rhopalosiphoninus latysiphon (bulb and potato aphid)
D Brevicoryne brassicae (cabbage aphid) . Myzus persicae (peach - potato aphid) |:| Sipha flava (yellow sugarcane aphid)

Fig. 2. Abundance of aphid vectors (total number caught, percent) of PVY and PLRV in KwaZulu-Natal
(Cedara trap).

The most important PVY vector species in the Cedara region were the bird cherry-oat aphid, Aphis
species and Sipha flava (yellow sugarcane aphid). The most abundant vectors of PLRV belong to the
Aphis species group (Aphis species which are morphologically very similar and difficult to distinguish)
(Fig. 2). The number of individuals of the bird cherry-oat aphid collected decreased from 235 in the
2014/2015 season to 99 in the 2016/2017 season. Whereas the number of bird cherry-oat aphids declined
from 2014/2015, the number of yellow sugarcane aphids and Aphis species was more variable during the
same period. In general, the number of aphids vectoring PVY was highest during 2015/2016 compared
to the 2014/2015 and 2016/2017 seasons. Vectors of PLRV other than Aphis species were caught in
relatively low numbers.

Vectors of PVY and PLRV tended to peak in autumn (March) and then again, with a smaller peak, in May,
followed by another peak in winter in August (Fig. 3). The winter peak was mainly due to high numbers of
Aphis species and in the 2009/2010 season also due to relatively high numbers of the peach-potato aphid
(Fig. 4). Aphid vector numbers were lowest in mid-summer in January throughout the entire sampling
period.

11
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Fig. 3. Trends in aphid flight patterns of PVY vectors (A) and PLRV vectors (B) in the Cedara region based
on the mean abundance of aphid vectors caught in the suction trap between November 2013 and

December 2017.
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Fig. 4 Aphid flight activity of vectors of PVY (A) and PLRV (B) based on numbers of aphid vectors caught
in the Cedara suction trap. The trap was not operational during the 2011/2012 and 2012/2013 seasons.
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Underberg
PVY vectors 2014/2015 PVY vectors 2015/2016 PVY vectors 2016/2017
56, 6% 0 47, 6% 16, 0%
106, 12% 454, 17%
32, 4% 219, 27%
21, 1%
23, 3% 20, 1%
29, 4%
435, 54% 26, 3%
44, 6%
2192, 81%
647, 75%

PLRV vectors 2014/2015 PLRV vectors 2015/2016 PLRV vectors 2016/2017

20,1% 21,1%

23, 17% 44, 15%
0, 0%
9, 6% 29, 10%
1,1%
106, 76% 219, 75%

2192, 98%

O Aphis spp. (incl. cotton aphid) |:| Macrosiphum euphorbiae (potato aphid) [ | Myzus persicae (peach - potato aphid)
B Aulacorthum solani (glasshouse potato aphid) [ | Metopolophium dirhodum (rose - grain aphid) D Rhopalosiphum padi (bird cherry - oat aphid)
I:‘ Sipha flava (yellow sugarcane aphid)

Fig. 5. Abundance of aphid vectors (total number caught, percent) of PVY and PLRV in KwaZulu-Natal
(Underberg trap).

The most important vector species in the Underberg region were the bird cherry-oat aphid and Aphis
species for PVY, and Aphis species for PLRV (Fig. 5). The number of bird cherry-oat aphids decreased
from 647 in the 2014/2015 season to 435 in the 2016/2017 season. However, the number of Aphis species
increased considerably from 106 individuals in 2014/2015 to 219 individuals in 2015/2016 and 2192
individuals in 2016/2017. The yellow sugarcane aphid, a vector of PVY, was caught in lower numbers in
the Underberg than in the Cedara trap. The peach-potato aphid was trapped in relatively high numbers
during the 2014/2015 and 2015/2016 seasons.

The numbers of vectors of PVY and PLRV tended to increase early in the season, with a small peak in
September (PLRV) and October/November (PVY). Aphid numbers increased considerably from the end
of January and reached peaks for both viruses in autumn (April and May; Fig. 6). The autumn peaks for
PVY and PLRV were mainly due to high numbers of Aphis species and relatively high numbers of the
peach-potato aphid (Fig. 5). Aphid vector numbers were lowest in mid-summer in January.
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Aphid numbers tended to be lowest during the hot summer months in December and January and in
winter during June and July (Figs. 6, 7). The aphid flight pattern differed in the 2016/2017 season from
the previous seasons. Peak vector activity shifted from September/October to October/November and
from February/March to March/April/May. In addition, aphid numbers were unusually high during these
peaks due to the increase in Aphis spp.
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Fig. 6. Trends in aphid flight patterns of PVY vectors (A) and PLRV vectors (B) in the Underberg region
based on the mean abundance of aphid vectors caught in the suction trap between September 2013 and
December 2017.
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Fig. 7. Aphid flight activity of vectors of PVY (A) and PLRV (B) based on numbers of aphid vectors caught
in the Underberg suction trap.

Fort Nottingham
PVY vectors 2016/2017 PLRV vectors 2016/2017
38, 9% 63, 15% 7, 10%
3,4%
92, 21%
240, 55%
63, 86%
D Aphis spp. (incl. cotton aphid) . Myzus persicae (peach - potato aphid)

[ Aulacorthum solani (glasshouse potato aphid) (| Rhopalosiphum padi (bird cherry - oat aphid)
[ | Metopolophium dirhodum (rose - grain aphid) (| Sipha flava (yellow sugarcane aphid)

Fig. 8. Abundance of aphid vectors (total number caught, percent) of PVY and PLRV in KwaZulu-Natal
(Fort Nottingham) caught between October 2016 and June 2017.

The most abundant vectors of PVY were the bird cherry-oat aphid followed by the rose-grain aphid, Aphis
species and the yellow surgarcane aphid (Fig. 8). The most abundant PLRV vectors were Aphis spp. and
the peach-potato aphid. In all four trap regions in KwaZulu-Natal, aphid numbers were lowest in summer
(December) and during the winter months (June to August) (Fig. 9).
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Fig. 9 Comparison of aphid flight activity of vectors of PVY (A) and PLRV (B) based on numbers of aphid
vectors caught in four KwaZulu-Natal suction trap
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Winterton
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PLRV vectors 2013/2014 PLRV vectors 2014/2015 PVY vectors 2015/2016 PVY vectors 2016/2017
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24,21%
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87, 74% 132, 72% 243, 91% 134,87%
|:| Aphis spp. (incl. cotton aphid) . Metopolophium dirhodum (rose - grain aphid) |:| Rhopalosiphum padi (bird cherry - oat aphid)
[] Mmacrosiphum euphorbiae (potato aphid) I Myzus persicae (peach - potato aphid) [C] sipha flava (yellow sugarcane aphid)

Fig. 10. Abundance of aphid vectors (total number caught, percent) of PVY and PLRV in KwaZulu-Natal
(Winterton).

The most important PVY vector species in the Winterton region were the bird cherry-oat aphid, Aphis
species and the yellow sugarcane aphid (Fig. 10). The most important vectors of PLRV were the Aphis
species and the peach-potato aphid, and during the 2014/2015 season also the potato aphid (Fig. 10).
The number of aphid vectors differed considerably among seasons. The peach-potato aphid was trapped
in relatively high numbers throughout the reporting period.

Unlike in the Cedara and Underberg regions which had more than one peak in aphid vector activity in a
season, there was only a double peak in late summer (February) and early autumn (March) in Winterton

(Fig. 11).

Aphid vector numbers tended to be lowest in December (Figs 11, 12).
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Fig. 11. Trends in aphid flight patterns of PVY vectors (A) and PLRV vectors (B) in the Winterton region
based on the mean abundance of aphid vectors caught in the suction trap between September 2013 and

December 2017.
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Fig. 12. Aphid flight activity of vectors of PVY (A) and PLRV (B) based on numbers of aphid vectors caught

in the Winterton suction trap.
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4.3.2 Western Free State (Christiana)

PVY vectors 2013/2014 PVY vectors 2014/2015 PVY vectors 2015/2016 PVY vectors 2016/2017
21, 0% 32,2% 204, 27,2%
10% 84, 12%
259, 19%
2213, 5, 2%
31% 9, 0.45%

87, 13%

28, 2%

74, 5%
14, 2%
9, 1% 20, 3%

77, 1%
458, 12,
4860, 66, 1% 989, 71% 68% 1.77%
67%
1705,
86%
PLRV vectors 2013/2014 PLRV vectors 2014/2015 PLRV vectors 2015/2016 PLRV vectors 2016/2017
0,
77,3% 57.3% 11, 59 & 4% 9, 3% 12,12%
2213, 94% 204, 91% 259, 97% 87, 88%
. Acyrthosiphon pisum (pea aphid) D Brevicoryne brassicae (cabbage aphid) . Metopolophium dirhodum (rose - grain aphid)
|:| Aphis spp. (incl.cotton aphid) |:| Macrosiphum euphorbiae (potato aphid) . Myzus persicae (peach - potato aphid)

(] Rhopalosiphum padi (bird cherry - oat aphid)

Fig. 13. Abundance of aphid vectors (total number caught, percent) of PVY and PLRV in the western Free
State (Christiana).

In the Christiana region, 49 species and species groups were caught in the suction trap throughout the
trapping period. Of these, 11 are vectors of PVY and three (listing Aphis spp. as one) vectors of PLRV.
The most important vector species in the region were the bird cherry-oat aphid for PVY and Aphis species
for PVY and PLRV. Numbers of individuals of the bird cherry-oat aphid collected decreased from 4860 in
the 2013/2014 season to 460 in the 2016/2017 season. Likewise, the abundance of Aphis spp. decreased
from 2213 aphids to 90 individuals from 2013/2104 to 2016/2017, whereas the importance of the rose-
grain aphid as a vector of PVY increased during the 2016/2017 season. PLRV vectors such as the peach-
potato aphid and the potato aphid only occurred in low numbers, with the exception of the 2013/2014
season (Fig. 13).

Aphids that transmit PVY in the western Free State peak during spring in October and November, and
then again in late summer/autumn in February and March (Fig. 14A). The peak in spring coincides with
the movement of wheat aphids from the ripening crop to grasses, and the February/March peak could
coincide with aphids moving from maize to sorghum. The peak in spring was largely due to the bird cherry-
oat aphid, whereas the peak in later summer/autumn was due to both the bird cherry-oat aphid, the most
abundant vector (Fig. 15A), and, to a lesser extent, Aphis spp. (Fig. 15B). Aphis spp. were the most
abundant vectors of PLRV and were responsible for the single peak in February and March (Figs 14B,
15B).
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Aphid numbers tended to be lowest during the cool winter months (June to August) and early spring
(September) and then again during the hot summer months of December and January.
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Fig. 14. Trends in aphid flight patterns of PVY vectors (A) and PLRV vectors (B) in the Christiana region
based on the mean abundance of aphid vectors caught in the suction trap between January 2008 and
December 2017.

20



V)

potatoes SA
aartappels Report: Aphid monitoring in seed potato production regions (July 2013-June 2017)

A 3000 - Rhopalosiphum padi (bird cherry - oat aphid)
2500 -
0
S
52000 -
©
© 1500 -
g
E 1000 -
z
g /A/\ka_
0 T T T = e B E— ﬂ’-‘— T
Jul Aug Sep Oct Nov Dec Jan Feb Mar
B 600 -

Aphis spp. (incl. cotton aphid)

A

o

o
L

Number of aphids
w
o
o

200 ~ \
100 -
0 e — 7\ \—A l T \;_# T
Jul Aug Sep Oct Nov Dec Jan Feb Mar

Month

Apr

Apr

e 2008/2009
2009/2010
2010/2011

e 2011/2012
2012/2013

e 2013/2014

e 2014/2015

e 2015/2016
2016/2017

May Jun

May

Jun

Fig. 15. Aphid flight activity of the most abundant vector of PVY (Rhopalosiphum padi; A) and PVY and

PLRV (Aphis spp.; B) in the western Free State.

4.3.3 Northern Cape (Douglas)
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. Aulacorthum solani (glasshouse potato aphid) |:| Rhopalosiphum padi (bird cherry - oat aphid)

Fig. 16. Abundance of aphid vectors (total number caught, per cent) of PVY and PLRV in Douglas caught

between November 2016 and June 2017.
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The most abundant vectors of PVY during the 2016/2017 season trapped between November 2016 and
June 2017 were the bird cherry-oat aphid and Aphis species. Aphis species were the only PLRV vectors

that occurred in larger numbers in the region (Fig. 16). Aphid vector numbers for both PVY and PLRV
peaked in February 2017 (Fig. 17).
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Fig. 17. Aphid flight activity of vectors of PVY (A) and PLRV (B) based on numbers of aphid vectors caught
in the Douglas suction trap.
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4.4 Vector pressure in different regions
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Fig. 18. Vector pressure for PVY (A, C, E) and PLRV (B, D, F) in different areas of KwaZulu-Natal

showing the differences between years.
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Fig. 19. Vector pressure for PVY (A) and PLRV (B) in the Christiana region showing the differences
between years.

The vector pressure in KwaZulu-Natal tended to increase from September with a greater increase from
February/March due to an increase in aphid vector activity (Fig. 18).

The vector pressure during the reporting period in the Christiana region was low (Fig. 19), except for the
2013/2014 season, due to a relatively high number of two efficient vectors, the peach-potato aphid and
the potato aphid (Fig. 13).

Vector pressure for Douglas (Northern Cape) and Fort Nottingham (KwaZulu-Natal) could not be
calculated because the traps only commenced operation during the growing season towards the end of
2016.

4.5 Western Cape (Lambert’s Bay, Redlingshuys, Ceres, Malmesbury)

The most abundant vectors collected in suction traps in the winter rainfall region were the peach-potato
aphid and the potato aphid, both vectors of PVY and PLRV, and the rose-grain aphid and the grain aphid,
both vectors of PVY (Fig. 20).

Ceres (Koue Bokkeveld)

Aphids that transmit PVY and PLRV in the Koue Bokkeveld peaked during spring in October and during
summer in January/February (Fig. 21). The most abundant vectors in spring were the rose-grain aphid
and the grain aphid, both vectors of PVY, and the peach-potato aphid and the potato aphid, both vectors
of PVY and PLRV. The peak in summer was largely due to the peach-potato aphid. Aphid flight activity of
vectors of PVY varied between September and November during spring and between January and March
(Fig. 22A). Aphid flight activity of vectors of PLRV also varied during spring between September and
October and between January and March (Fig. 22B).
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Fig. 20. Abundance of aphid vectors (total number caught, percent) of PVY and PLRV in the Koue
Bokkeveld caught in 2013 and between January 2015 and December 2017. The trap was not operational for
most of 2014.
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Fig. 21. Trends in aphid flight patterns of PVY vectors (A) and PLRV vectors (B) in the Koue Bokkeveld
based on the mean abundance of aphid vectors caught in the suction trap in 2013 and between January
2015 and December 2017
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Fig. 22. Aphid flight activity of vectors of PVY (A) and PLRV (B) based on numbers of aphid vectors caught
in the Koue Bokkeveld suction trap.

Malmesbury (Skaapkraal)

The most abundant vectors collected in the suction trap at Malmesbury (Skaapkraal) were the peach-
potato aphid, a vector of PVY and PLRV, and the rose-grain aphid and the grain aphid, both vectors of
PVY (Fig. 23).

Aphids that transmit PVY and PLRV at Malmesbury (Skaapkraal) peaked from July to October (Figs 24,
25). There was no peak in aphid activity during summer or autumn. The peak in autumn was primarily
due to a complex of species consisting of the peach-potato aphid, rose-grain aphid and the grain aphid.
Aphid flight activity of vectors of PVY varied between August and October (Fig. 25A). Aphid flight activity
of vectors of PLRV varied between July and October (Fig. 25B).
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Fig. 23. Abundance of aphid vectors (total number caught, percent) of PVY and PLRV in Malmesbury.
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Fig. 24. Trends in aphid flight patterns of PVY vectors (A) and PLRV vectors (B) in Malmesbury based on
the mean abundance of aphid vectors caught in the suction trap between January 2007 and December

2017.
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Fig. 25. Aphid flight activity of vectors of PVY (A) and PLRV (B) based on numbers of aphid vectors caught
in the Malmesbury suction trap.

Lambert's Bay (Joos)

The most abundant vectors collected in the suction trap at Lambert's Bay (Joos) were the peach-potato
aphid, a vector of PVY and PLRV, and the rose-grain aphid, a vector of PVY (Fig. 26).

Aphids that transmit PVY and PLRV at Lambert’s Bay (Joos) peak from January to April during summer
and autumn and from August to November during winter and spring (Figs. 27, 28). The most abundant
vectors in spring were the rose-grain aphid, a vector of PVY, and the peach-potato aphid, a vector of PVY
and PLRV. The peak in summer is largely due to the peach-potato aphid. Aphid flight activity of vectors
of PVY can vary between January and April and between August and November (Fig. 28A). Aphid flight
activity of vectors of PLRV also varies between January and April and between August and November
(Fig. 28B).
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Fig. 26. Abundance of aphid vectors (total number caught, percent) of PVY and PLRV in Lambert’s Bay.
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Fig. 27. Trends in aphid flight patterns of PVY vectors (A) and PLRV vectors (B) in Lambert’s Bay based on
the mean abundance of aphid vectors caught in the suction trap between January 2007 and December
2017.
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Fig. 28. Aphid flight activity of vectors of PVY (A) and PLRV (B) based on numbers of aphid vectors caught
in the Lambert’s Bay suction trap.

Sandveld (Redelinghuys)

The most abundant vectors collected in the suction trap at Sandveld (Redelinghuys) were the peach-
potato aphid, a vector of PVY and PLRV, and the bird cherry-oat aphid and the rose-grain aphid, vectors
of PVY (Fig. 29).

Aphids that transmit PVY and PLRV at Sandveld (Redelinghuys) peak during summer in January, in
autumn in May and from July to October in winter and spring (Fig. 30). The most abundant vectors in
winter and spring were the bird cherry-oat aphid and the peach-potato aphid. The peak in summer was
largely due to the peach-potato aphid. Aphid flight activity of vectors of PVY varied between January and
February and between July and October (Fig. 31). Aphid flight activity of vectors of PLRV varied between
January and February and August and October (Fig. 31).
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Fig. 29. Abundance of aphid vectors (total number caught, percent) of PVY and PLRV in the Sandveld
(Redelinghuys).
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Fig. 30. Trends in aphid flight patterns of PVY vectors (A) and PLRV vectors (B) in the Sandveld based on
the mean abundance of aphid vectors caught in the suction trap between January 2007 and December
2017.
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in the Sandveld suction trap
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5. DISCUSSION

Some trends are discernible in regions with several years of aphid monitoring data. A common trend that
applies to all monitored areas is the low aphid numbers during the hottest month (January) when the high
temperatures limit aphid reproduction, development and survival. Another trend common to all regions is
distinct peaks for aphid vectors of PVY and PLRV in late summer/autumn. In some regions, there are
clear trends. In the Christiana region in the western Free State, for example, there are regularly two peaks
of PVY vectors — one in spring and another in late summer/early autumn, whereas PLRV vectors peak
once in late summer/early autumn. It is more difficult to identify trends in regions with only a few years of
monitoring data. For example, aphid abundance data appears to be more variable in the Underberg region
based on four seasons of aphid monitoring. The exact timing of the peaks may shift from year to year. In
Cedara, aphid vector activity peaks during different times of the year, highlighting the need for long-term
data sets to be able to determine trends and develop virus risk forecasting models. Vector pressure differs
between regions, being low in some, e.g. Christiana, and relatively high in others, depending on aphid
species composition and abundance in a particular year, which in turn may depend on crops other than
potatoes planted.

Although vector pressure based on aphid flight activity may be relatively high in some regions in some
years, a molecular analysis of vectors carrying these two viruses, together with virus transmission
experiments, suggest that the number of infected migrating aphids is relatively low (Kruger, pers. obs.).
In the winter rainfall region of the Western Cape, the most important vector of PLRV and PVY was the
peach-potato aphid, Myzus persicae, followed by the PVY vectors R. padi and the rose-grain aphid,
Metopolophium dirhodum. Of the M. persicae individuals tested for PLRV, 25 % tested positive. The
number of M. persicae recorded in suction traps in the winter rainfall region was higher compared to those
in the summer rainfall region.

In conclusion, the aphid monitoring data provides information on aphid flight activity during potato planting
and growth and assists with determining the timing of haulm destruction.
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6. CONCLUDING REMARKS AND RECOMMENDATIONS

Information on aphid flight patterns and vector pressure enables growers to strategically target the
location and timing of control measures, as well as to optimise the timing of haulm destruction. The value
of the network lies in providing information on aphid data as soon as it becomes available, i.e. in real time.
Aphid identifications by the University are usually provided within the same day of receipt of samples to
enable growers to react swiftly if required.

Future work

e Vector pressure based on suction trap data provides information on migrating aphids from a radius
of 30 km to ca. 80 km. However, vector pressure on the ground at field level may be variable and
can depend on numerous additional factors. The relationship between vector pressure based on
suction trap catches and vector pressure at field level should be established on a regional basis.

o Along-term objective of the ongoing programme is to determine the possible impact of environmental
changes, e.g. changes in climate, on aphid species composition and abundance and disease
transmission, and ultimately to develop a virus-risk forecasting system for growers. Due to the high
variation in aphid abundance, there is a need for longer term data series, which requires the
continuation of the network as well as traps staying in their region to accumulate long-term data.

o Improved liaison with various industries, e.g. pest management companies, to make better use of
the aphid data with a view to improved plant virus management.
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