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ABSTRACT

Theflight patternsof aphid vectorsof the potato leaf roll viruswere
monitored for 18 years with a 7.5 m high suction trap at Lincoln,
Canterbury. Analysisof the coll ected sampl esindicatesthat late-spring
and autumn aphid flight peaks vary considerably between seasons and
yearsintheir timing, magnitudeand duration, which may haveimportant
implications for aphid and virus control in potato crops. The potential
of a virus forecasting system based on aphid flight monitoring to
support potato growers pest management decisionsis discussed.
Keywords: potato, aphid flight, potato leaf roll virus, decision support
system.

INTRODUCTION

Virus management in the potato industry is based on the planting of virus-tested
seed potato tubers. Approximately 95% of seed now inusein New Zealandiscertified
from a pathogen-tested programme (R. Genet, pers. comm.) with about 95% of seed
potatoes grown in Canterbury. Use of pathogen-tested potatoes has led to yield
increases of between 0-60% (mostly between 10-30%) (Ovenden et al. 1985).
However, in recent years there has been a noticeable increase in virus disease,
especially the aphid-transmitted potato leaf roll virus (PLRV) (Fletcher 1997), which
has led to difficulty in maintaining high quality potato seed production. Increased
virusincidence hasfocused attention on the need to devel op better methods for aphid
and virus management.

Atleast 28 aphid speciesin New Zea and havebeenidentified asactual or potential
potato virusvectors (D.A.J. Teulon, unpubl. data). Nine of these species can transmit
PLRV to potatoes. However only three species, the green peach aphid, Myzus
persicae, thefoxgloveaphid, Aulacorthum solani and the potato aphid, Macrosiphum
euphorbiae, have been reported to be common on potatoesin New Zealand, with the
green peach aphid themost common (Cottier 1931; Close 1965; Claridge 1972; Lowe
1973; Miln 1978; Webby 1988). This has been confirmed by recent surveys of crops
in Canterbury (M.A.W. Stufkens, unpubl. data). All three aphid species also form
coloniesin potato cropsand causedirect feeding damage. Thegreen peach aphidisthe
most efficient vector of PLRV (Radcliffeet al. 1993; Salazar 1996). Another species,
the melon or cotton aphid, Aphis gossypii, has recently become an important virus
vector in potatoesin Europe, partly dueto itsresistance to various pesticides (Rongai
etal. 1998). Thisaphidisavector of several potato virusesbut isnot knowntotransmit
PLRV. The melon aphid has been reported on potatoes in New Zealand in small
numbers(Webby 1988, M.A.W. Stufkens, unpubl. data) and someinsecticideresistant
populations have been found on chrysanthemums (Martin and Workman 1997).
However, the pest status of this aphid on potatoesin New Zealand is not clear and it
was not included in this study.

In recent years a successful virus forecasting system, based on aphid monitoring
in suction traps, has been developed for cereal crops in Canterbury (Teulon and
Stufkens 1998; Teulon et al. 1999). As afirst step in the possible development of an
aphid monitoring - virusforecasting system to support potato (especially seed potato)
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growers’ pest management decisions, we examined flight patterns of potato virus
vectors caught in a 7.5 m suction trap at Lincoln, Canterbury. The trap, which was
emptied weekly, has been in place from 1981 to 1999.

METHODS

Aphid flight activity was monitored at a height of 7.5 m with a suction trap at
Lincoln, Canterbury from January 1981 to December 1999. The enclosed-cone
suction trap had a305 mm diameter aerofoil fan drawing about 60 e of air per minute
(Johnson and Taylor 1955). From 1981 to 1998 the suction trap was placed at the top
of atelegraph pole which had to be climbed to empty the collecting jar (Farrell and
Stufkens 1992). 1n 1998, thetrap was modified to allow it to be serviced from ground
level. A long metal cylinder 300 mm in diameter by 6.5 m was attached to the top of
the suction trap and both were supported on atelegraph pole. The fan of the suction
trap was at aheight of 1 m. Flying aphids (and other insects and various debris) were
continuously sucked through the open end of thecylinder 7.5 m aboveground and then
into a collecting jar. The collecting jar was cleared weekly and the aphids sorted,
identified and counted in the laboratory.

Aphidflight activity for thethreemain PLRV virusvectors, thegreen peach aphid,
the foxglove aphid and the potato aphid, were analysed by graphing aphid numbers
caught inthesuctiontrap per week against timefor each growing season (July to June).
Trendsin flight patterns, seasonal variations and duration of peaks were identified.

RESULTS AND DISCUSSION
The flight patterns of the three main potato virus vectors reflected the bimodal
pattern typical of aphids in Canterbury (Lowe 1966, 1968) with relatively large
numbers of aphids caught in late spring/early summer (October to December) and

autumn (March to June), and relatively low numbers caught in mid-summer and
winter. Of the three species, the green peach aphid was caught in much greater
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FIGURE 1: Flight patterns of the three main potato leaf roll virus vectors potato
aphids collected from a 7.5 m high suction trap at Lincoln during
1981-99.
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FIGURE 2: Examples of PLRV aphid vector flight patterns.

numbers than the potato aphid and the foxglove aphid. Weekly trap catches of the
green peach aphid exceeded 100 aphids/week on many occasions, whereas captures
of potato aphid never exceeded 20/week and foxgloveaphid never exceeded 35/week.
In general, more potato and foxglove aphids were trapped in spring than autumn
whereas green peach aphid peaks occurred in spring and autumn although there was
usually only one major peak in either season during the year.

For ease of comparison, and because any forecasting system is unlikely to
distinguish between different PLRV aphid vectors, we have presented aphid flight
activity for thethree speciescombined (Fig. 1). Asnoted above, the green peach aphid
contributes disproportionately to the numbers of aphids represented on this graph.
Unless otherwise stated, the use of theterm *aphid’ will refer only to the three PLRV
aphid vectors.

The timing of the start of the main spring aphid flight varied from year to year,
ranging from 5 October (1982, 1997) to 21 December (1986). Similarly, the start of
the autumn flights varied from 8 February (1999) to19 April (1996). The magnitude
or peak number of aphids caught per week also varied considerably throughout the
sampling period. In spring, numbers of aphids ranged from as little as 7/week
(1984,1987) toover 250/week (1981,1982,1988). Similarly inautumn, aphid numbers
ranged from less than 5/week (1984,1993) to over 480/week (1985,1998). The
duration of aphid peaksalsovaried considerably. Inspring, thetimewhen aphidflights
exceeded 10 aphids/week ranged from 1 (1985) to 14 consecutive weeks (1982).
Similarly in autumn, the time whenl10 aphids/week were exceeded ranged from 1
(1982, 1992) to 19 consecutive weeks (1999). In some seasonsthere were never more
than10 aphids/week. Themagnitudeand duration of flight peakswerehighly correl ated.
L arge peaks were associated with long periods of aphid flight activity.

Fig. 2 shows representative flight patterns for the three PLRV aphid vectors for
three seasons and contrasts the timing of flights with the timing of potato growing
practlces in Canterbury. It illustrates several points.

Aphid flightsin late spring coincide with the main period of potato planting and

emergence.

e Aphid flights in autumn overlap with the end of the main potato harvest.

¢ In some years, crops may be threatened by a relatively high risk in spring of
aphid infestation and virus transmission as a result of large aphid flights but a
relatively low risk in autumn (e.g. 1982-83).
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e In some years crops may experience a relatively low risk in spring of aphid
infestation and virus transmission, but arelatively high risk in autumn as aresult
of aphid flights (e.g. 1985-1986). It isimportant to note that in 1986 aphid flights
were high during the period of burn-off so that seed crops may also have been at
risk from aphids and virus. A similar situation occurred in the autumn of 1998
when record numbers of aphids were caught.

e Insomeyearscrops may experiencearelatively low risk in spring and autumn as
aresult of low flight activity throughout the year (e.g. 1983-84).

¢ Insomeyearscropsmay experiencearelatively highrisk in spring and autumn as
aresult of large flight peaks at both these times (e.g. 1988-89).

Management of aphid-transmitted virusesin potatoesisbased onan understanding
of aphids and their flight activity and includes the following practices. growing
potatoes in areas where aphid flights are low to minimize aphid invasion (e.g. seed
cropson the upper Canterbury plains); use of virus-tested certified seed potatoes; use
of virus-resistant cultivars; seed treatment with systemic insecticides to kill aphids
flyingintothecrop; crop monitoring by growersfor aphidstoindicatetheneed for pest
controls; insecticide applications to foliage to kill aphids flying into the crop and to
minimize spread of wingless forms within the crop; burning-off foliage (especially
seed crops) to prevent virusinfection in autumn as aphid flightsincrease; removal of
virus-infected plants to limit spread within the crop; removal of weeds to limit
localized aphid flightsand virus spread within the crop; and late planting to avoid |l ate
spring aphid flights (Close 1965; Claridge 1972; Fletcher 1997).

Given the time and money devoted to keeping viruses out of potato crops
(especially seed potatoes), growers would benefit considerably from up-to-date
information on aphid flight activity. Thiswould enable growersto estimate therisk of
aphid infestation and virus transmission in their crops and allow them to make
informed pest management decisions. Growers would benefit from increased potato
yields in seasons of high aphid flights by applying more control measures, and a
reduction in control costs in seasons of low aphid flights. Minimising insecticide
applications would also reduce the development of aphid resistance to insecticides
(Cameron 1996).

Thework reported hererepresentsafirst step in the devel opment of apotato aphid
monitoring virusforecasting system. Such a system will require anetwork of suction
traps and information transfer technologies which have already been established in
Canterbury for the cereal aphid monitoring virus forecasting system (Teulon et al.
1999). Work ispresently underway to define the pest status of aphid speciesinfesting
potatoes, and to determine the relationship between the number of aphids caught in
suction traps with aphid infestation and virus infection in potato crops.
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