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ABSTRACT

A survey of aphidsinfesting table, processing and seed potato crops was
undertaken in Canterbury during the 1999-2000 season (November-
March). The green peach aphid (Myzus persicae (Sulzer)) was the most
common aphid found on potato plants (>85% of all aphids), followed by
thefoxglove aphid (Aulacorthumsolani (Kaltenbach)) and the potato aphid
(Macrosiphum euphorbiae (Thomas)). These three aphids are vectors of
the potato leaf roll virus (PLRV) and other potato viruses. A further eight
specieswerefoundinlow numbersincluding five speciesthat are vectors
of potato viruses (not PLRV). The melon aphid (Aphis gossypii Glover),
was found in sizable numbers on sprayed potatoes in the Hawke's Bay.
This species, which is known to have developed resistance to some
insecticides on other crops in New Zealand, was found in only low
numbers in three crops in Canterbury.
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INTRODUCTION

Aphids are important pests of potato crops in New Zealand. They damage plants
directly by feeding and indirectly through the transmission of viruses. The management
of virusis fundamental to potato production and is based on the planting of virus-free
seed potato tubers of which 95% are produced in Canterbury (R. Genet, pers. comm.).
Virus-free seed potatoes are produced under an insecticide regimefor aphid vector control,
which includes seed treatments, and up to six foliar applications. Inrecent years, however,
there has been a notable increase in the level of the potato leaf roll virus (PLRV)
(transmitted only by aphids) in seed potato cropsin Canterbury (Fletcher 1997; Wright
1997; Teulon et al. 2001). To help growers determine the risk of virusinfection and to
plan for the timing of pesticide applications, a suction trap programme which monitors
the flight activity of virus-transmitting aphids is being developed by Crop & Food
Research in partnership with the potato industry (Stufkens et al. 2000; Teulon et al.
2001). Understanding the species composition and relative abundance of virus-
transmitting aphid species (especially PLRV vectors) in potato crops will help to
determine which aphid species should be monitored in the suction traps.

A review of international and national literature has identified up to 28 aphid species
as actual or potential vectors of up to seven potato viruses in New Zealand (D.A.J.
Teulon, unpubl. data; Fletcher 1997). Nine of theseare PLRV vectors. In New Zealand
the aphid fauna of potato crops has been dominated by three species, the green peach
aphid Myzus persicae (Sulzer), the foxglove aphid Aulacorthum solani (Kaltenbach),
and the potato aphid Macrosiphum euphorbiae (Thomas) (Cottier 1931; Watts 1953;
Close 1965; Till 1971; Miln 1978; Webby 1988). All are vectors of PLRV and other
potato viruses. Therelative abundance of these species has varied between studies with
numbers of the green peach aphid increasing and the foxglove aphid decreasingin relation
to other speciesin relatively recent studies (Till 1971; Webby 1988).

Inthelatest New Zealand survey the melon aphid Aphisgossypii Glover wasimplicated
asacoloniser of potatoesin Canterbury (Webby 1988). Thisaphid isavector of several
potato viruses but not PLRV. It has become an important pest of potatoes in Europe
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where it has become resistant to some insecticides (Rongai et al. 1998). Insecticide-
resistant melon aphid popul ations have been found on chrysanthemum in New Zealand
(Martin & Workman 1997) and there are reports of sizable melon aphid populationsin
recently sprayed potatoes in the Hawke's Bay (T. Herman, pers. comm.).

The main aim of this work was to confirm the species composition and relative
abundance of aphid species on potato cropsin Canterbury.

METHODS

Field surveys for aphids infesting potato crops in Canterbury were undertaken in the
1999-2000 growing season. Ten table, two processing and four seed crops, encompassing
arange of potato varieties and insecticide regimes were selected (Table 1). Cropswere
sampled for aphids on oneto five occasions from November 1999 to March 2000. Each
sample consisted of a 0.5 h search of the leaves of a potato crop by walking in aW
pattern through the crop, as well as sampling the edges of the paddock. Leaveson all
positions of potato plants were examined and all aphidsfound were collected. Weedsin
and around the crops were a so sampled at the sametime, both within the crop and along
fencelines. Thefield incidence of aphid predators and mummified (parasitised) aphids
as observed on potato |eaves were recorded.

In the laboratory, winged and wingless aphids were differentiated (wingless adults
and immatures were not distinguished) and identified to species under astereo binocular
microscope using the keys of Teulon (1999) and Teulon et a. (1999). Immature aphids
were identified by taking into account their proximity and similarity to the adults they
were collected with.

TABLE 1: Location, cultivar, market, insecticidetreatment and month of sample
of 16 potato crops sampled for aphidsin Canterbury, 1999-2000.

Insecticide
Location Cultivar Market for crop  trestment Month of sample
Kaiterete mixed Table untrested Dec
Harewood mixed Table untreated Nov, Dec, Jan, Feb
Avoca mixed Table (organic)  untrested Nov
Overdde Shepardy Processing untreated Nov, Dec, Jan, Feb
Chertsey Russett Table untreated Nov, Dec, Jan, Feb, Mar
Chertsey Ranger Processing untreated Nov, Dec, Jan, Feb, Mar
Haswell mixed Table foliar Nov, Dec
Kimberley Agria Seed foliar Dec, Jan, Feb, Mar
Kimberley Lisetta Table foliar Dec
West Mdton  Agria Seed soil Dec
Aylesbury Agria Seed soil Dec, Jan, Feb, Mar
Aylesbury Fianna Seed soil Dec, Jan, Feb, Mar
Dunsandel Draga Table (export) soil Nov, Dec, Jan
Aylesbury Nadine Table seed Nov, Dec
Aylesbury Nadine Table foliar Jan, Feb
Aylesbury Russett Table seed Dec, Jan, Feb

RESULTSAND DISCUSSION
Aphids on potatoes
Most aphidswere found on the lower leaves of the potato plants, with very few found
on the middle to upper leaves. The green peach aphid was by far the most common
aphid species collected, contributing over 85% of aphids sampled, followed by the

© 2001 New Zealand Plant Protection Society (Inc.) www.nzpps.org
Refer to http://www.nzpps.org/terms_of _use.htm|



I nsects on Vegetables 237

foxglove aphid and the potato aphid (Table 2). Together these three aphids contributed
over 96% of all the aphidsidentified. All three species produced aphid colonies on the
potato crops.

TABLE 2: Total numbers of aphids found on 16 potato crops sampled in
Canterbury from November 1999 to March 2000. Thefirst valuein
each column is winged adults and the second value is the total of
wingless adults and immatures combined.

Aphid Nov Dec Jan Feb Mar Total
species (n=8)* (n=14) (n=10) (n=9) (n=5) (n=46)
Greenpeach  76/175 27/89 2/34 21/300  42/437 168/1035
Foxglove 16/95 0/13 0/0 0/0 0/0 16/108
Potato 9/18 2/0 0/0 0/4 2/8 13/30
Melon 0/1 0/0 0/1 0/3 0/0 0/5
Others 13/13 4/3 0/0 0/1 0/0 17/17
Total 114/302 33/22 2/35 21/308  44/445 214/1195

In = number of crops sampled for a given month.

The green peach aphid was found on all but two of the sixteen crops sampled and on
oneoccasion 369 werefound in a0.5 h search. The foxglove aphid was found on four of
the crops sampled, mainly in the market gardening area around Christchurch, and was
associated with weedy crops. The potato aphid was found on five crops associated with
table/processing production, rather than seed production, and in weedy crops.

A further eight aphid species were found in smaller numbers than the three main
aphid species, on only afew crops. The melon aphid (fivewingless, three of which were
in one crop), a vector of about five potato viruses but not PLRV, was found on three
crops. Interestingly, samples of potatoes in Halswell had no melon aphids on them
despite being 20 m from outdoor chrysanthemum and lily crops hosting large numbers
of melon aphids. Moreover, there have been control failureswith insecticidesfor melon
aphids on these chrysanthemums and lilies in the last 3 years (M. Stufkens, unpubl.
data). Conversely, the melon aphid has been recorded in large numbers on two separate
table potato crops in autumn 2000 and in one crop in 2001 in the Hawke's Bay (T.
Herman, pers. comm.). These crops had received up to six insecticide applications, the
latest ones being, at most, 7 days before the aphids were observed. These observations
suggest that the insecticides used on those Hawke's Bay potato crops were not effective
at controlling the melon aphid (T. Herman, pers. comm.). It is hoped to measure the
response of a melon aphid population from these Hawke's Bay crops to various
insecticides in laboratory bioassays in the near future. Indeed, the melon aphid has
recently become an important pest of potatoes in Europe where it has shown some
insecticide resistance (Rongai et al. 1998). While in the past the melon aphid was not
common on potatoesin New Zealand, further monitoring of this speciesisvery important
to defineits pest status. A resistance management strategy isalso apriority to delay the
development of insecticide resistance of this aphid in New Zealand.

The carrot aphid Cavariella aegopodii (Scopoli) (ninewinged, fivewinglessincluding
immatures), a vector of potato virus YN, was only found in aweedy unsprayed crop at
Harewood. Thiscrop was closeto awillow shelter belt, which isthe overwintering host
for thisinsect (Blackman & Eastop 2000). The peaaphid Acyrthosi phum pisum (Harris)
(one winged, six wingless including immatures), a vector of PLRV, potato virus YNC,
potato virusA and potato virus S, was found in one organic crop at AvocaValley where
the potatoes wereinterspersed between different vegetable crops. Oneimmature ornate
aphid Myzus ornatus (Laing), a vector of PLRV and potato virusY, was found on each
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of two separate table crops that had severe weed infestations. The leaf-curling plum
aphid Brachycaudus helichrysi (Kaltenbach) (3 winged, 2 winglessincluding immatures),
avector of potato virusYN° and potato virusA, was collected from three different crops.
In large numbers this species can be an important vector of potato virusY even though
it does not colonise potatoes (Blackman & Eastop 2000). The other aphids collected
were transient winged adults of the cabbage aphid Brevicoryne brassicae (L.) (three),
Capitophorus elaeagni (del Guercio) (one) and Uroleucon sonchi (L.) (one). These
species are not known to transmit potato viruses.

Crops were not selected to compare differences in aphid numbers between locations,
cultivars or pest management regimes, but to ensure that a representative sample of
aphid specieswas obtained on awide variety of potato cropsand regimes. Nevertheless
some general observations on the effect of management practices on aphid numbers can
be made. Aphid numbers were lowest on crops receiving insecticide applications and
highest on untreated crops. Crops closeto Christchurch, those with ahigh level of plant
diversity (especialy other vegetables) in close proximity and table potato crops, also
had high aphid numbers.

In most seed crops sampled, aphid numbers never reached the critical threshold levels
of 10 aphids per 100 leaves that are thought to warrant spraying (Fletcher & Herman
2000). One positive conseguence of the aphid survey was the substantial reduction in
spray applications. On the four seed potato growing properties, there were 18 seed
potato crops. Only one of these reached the critical threshold level and was sprayed.
Without this information it is likely that al 18 crops would have been sprayed (M.
Stufkens, pers. comm.).

Seasonal differences

All crops contained aphidsat thefirst sampledatein late November. Numbers declined
during December and January and then increased appreciably in February and March.

Insecticides for aphid control are not normally applied after the destruction of the
foliage by mowing and desiccation (burn-off) in seed cropsin autumn. Thesecropsare
left in the ground for afew months before harvesting, during which time some re-growth
and tuber sprouting can occur. We found sizeable numbers of winged and immature
aphids on this new growth. In all four seed potato crops sampled, aphid colonies were
observed on over 70% of the new growth. It hasbeen suggested that most virus problems
in seed potato cropsin the Netherlands are the result of transmission occurring on regrowth
after burn-off (Teulon 2001).

Natural enemies

Aphid predators, especially spiders, lacewingsand parasitoids, were seenin all crops.
In many of the crops, even those without insecticide applications, aphid numbers stayed
below the threshold level throughout the season. These aphids were mainly found on
the lower |eaves where the majority of predators are located and these predators could
have been responsible for keeping the aphid numbers low.

Aphids on weeds

The three main potato-infesting aphid species were aso found on several weeds,
especially nightshade (Solanum spp.) and fathen (Chenopodium album), within the
surveyed potato crops. A number of weeds are known to be infected with potato viruses
(Fletcher & Herman 2000) and may act as a reservoir from which viruses may be
transmitted to potatoes. However, aphids were not always found on weeds within the
surveyed crops. Conversely, in one unsprayed crop at Harewood, all three major potato-
inhabiting species were found heavily infesting large nightshade weeds throughout the
potato crop, but few aphids were found on the potato plants. This crop was close to
harvest and had begun to senesce. There were aso large differences in the number of
aphids on weedy seed potato crops after ‘burn-off’ in late summer.

Conclusion

The green peach aphid (in particular), the foxglove aphid and the potato aphid, were
the most common aphids (>96% of all species) on potato crops in Canterbury in 1999-
2000. These three aphids are also the main vectors of PLRV, as well as transmitting
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other potato viruses, and should remain the key species monitored for the management
of thisvirus. Another five aphid species, all vectors of other potato viruses (not PLRV),
were found in small numbers. These may need to be taken into account in future
monitoring programmes under certain conditions (e.g. large aphid flights, resistance
development). The pest status of the melon aphid needs to be reviewed regularly.
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