
Integrated Pest Management (IPM) of Lettuce Aphid in Tasmania

DPIWE, Tasmania (Lionel Hill), IPM Technologies P/L (Paul Horne and Jessica Page) and DPI-
NSW, (Sandra McDougall) demonstrated IPM with lettuce aphid, Nasonovia ribis-nigri present.
Horticulture Australia funded the project.

Nine crops were planted at fortnightly intervals through spring, summer and autumn, starting 29
September 2004 and finishing planting on 8 March 2005.

The trial was at Forthside Research and Demonstration Farm. This farm is 90% commercial,
10% research. Other commercial, vegetable farms surround it. Lettuce had not been grown on
Forthside farm for many years but lettuce aphid is well established in the district.

Each planting had 5,500 lettuces and occupied 30x34 metres (0.1 ha). The bed layout (1.6 m
beds, 14-inch spacing), irrigation system and fertiliser regime were modelled on a major, local
grower. The nine plantings were adjacent but divided by two strips of pasture as vehicle lanes.
This layout helps beneficial insects to flow from crop to crop and is not unusual.

A combination of susceptible ( ) and lettuce aphid-resistant cultivars ( ) was planted up to the
sixth planting after which only susceptible cultivars were planted. The resistant lettuces don’t
suffer lettuce aphid but do get other pests for which IPM is relevant. Susceptible cultivars
included Oxley, Brisbane, Sheeba and Toronto. Resistants included Eldorado and several RZ
numbered lines. Some resistant Cos were also included in the early plantings.
No special ‘companion’ plantings were undertaken other than one 0.1 ha block of rocket. This
preceded the first lettuce by 1-2 weeks. This was the most ‘unusual’ cultural practice adopted.
The rocket breeds many beneficial insects but not lettuce aphid.

Inputs of insecticides were decided upon in terms of their impact on beneficial species, their cost
and their efficacy against pests. Xentari with Mobait, DiPel and Success were used on occasions
to control caterpillars.

Initially, a calendar program of fungicides, advised by an agronomy company, was adopted. The
fungicides were Sumisclex 500, Fortress 500, Penncozeb 750DF and Kocide Liquid Blue.
Sumisclex and Fortress were abandoned early when they were deregistered. Penncozeb was
abandoned by mid November after indications that it depleted the ladybird population. Kocide
was abandoned by mid January. Subsequently, no fungicides were used.

In addition, in several plantings, a few beds of lettuce aphid-susceptible lettuce received
exploratory treatments of Chess or Confidor drenches (including a 5.5 ml/1000 seedling rate) or
foliar sprays of Pirimor or Dominex. In the last two plantings much larger areas were planted to
drenched lettuce such that these two plantings had 67% drenched and 33% undrenched lettuce.
(At this point control of lettuce aphid suddenly failed in the undrenched lettuce.)

However, the focus was on demonstration of IPM at a commercial scale rather than replicated
small-plot experiments. A series of four field days designed for small groups of growers to
monitor crop progress and observe decision-making were the core of the project. Two additional
open days made the project familiar to a broader audience including interstate visitors.
Field Day 1, on 4 November 2004, revealed high levels of lettuce aphid and high levels of
ladybird and lacewing (adults) in plantings 1-3.  The expectation from experienced Tasmanian



agronomists and growers was that this level of lettuce aphid would result in unacceptable
contamination at harvest.

Field Day 2, on 18 November 2004, revealed much lower levels of aphids and much higher
levels of brown lacewings and other beneficial insects in planting 1 but continued aphid pressure
in planting 3.  The growers and agronomists that had attended the first field day were very
surprised at the high degree of control of lettuce aphid that had been achieved in planting 1 but
still expected problems at harvest.  They were particularly interested in the decrease in lettuce
aphid numbers per lettuce rather than the level of control. They still expected rejection despite
the downward trend.

Field Day 3, on 2 December 2004, was extremely interesting.  Growers were invited to assess the
level of lettuce aphid by cutting lettuce in the field and to offer advice as to whether the crop
would meet, or not meet, their own commercial standards for insect contamination.  All growers
present assessed the crop as meeting their standards.

Field Day 4 was on 19 January 2005, by which time Planting 4 was mature. It revealed a
continuing pattern of infestation by lettuce aphid during the first 4 weeks of each crop followed
by progressive and satisfactory elimination of aphids by beneficial insects with little final
contamination by aphids or beneficials.

Additional measures of marketability of undrenched aphid-susceptible IPM lettuce were obtained
by selling 550 dozen in vegetable shops. The state buyers for Woolworths and Coles also
assessed several cartons of undrenched susceptible IPM lettuce. Neither the marketplace nor the
supermarket buyers rejected the lettuce although none have yet been marketed in the two major
supermarket chains.

Data for aphid infestation is given in Table 1.

The failure of control in the last two plantings probably did not result from a seasonal decline in
beneficial insects because hoverflies and lacewings were still active at this time. It probably
resulted from placing large areas of drenched plants adjacent to undrenched plants such that
beneficial insects were killed or rendered infertile as they moved around the plantings and
ingested insecticides indirectly, that is via poisoned aphid prey.

Caterpillar pests included Heliothis (both species), green loopers, true cutworms, chevron
cutworm, green cutworms and rare leafrollers but only Heliothis entered far into the lettuce. In 4
of the 5 plantings for which a comparison is available, heliothis caterpillars were more abundant
in drenched (both Chess and Confidor) than undrenched plantings and in the other they were the
same in both plantings. In 3 of the 6 plantings for which a comparison is available, heliothis
caterpillars were more abundant in undrenched aphid resistant plantings than in undrenched
susceptible plantings while in the other three they were the same.

Other pests present in this trial were Rutherglen bug, green leafhoppers, brown leafhoppers,
potato bug, Thrips sp. thrips (no WFT) and slugs.

The major beneficial insects seemed to be brown lacewing, 11-spotted ladybird, transverse
ladybird, Melangyna hoverflies, damsel bugs, many spider species, many microwasp parasites,
predatory mites and predatory Aeolothrips thrips.



In commercial crops using Confidor drenches we have seen massively reduced numbers of
predators (lacewings and ladybirds) and significant levels of pests (Heliothis, chevron cutworm
and green cutworm).

A complementary project investigated the impact of Actara and Confidor drenches on brown
lacewings that were eating potato aphids on drenched lettuce. This was done in a laboratory by
IPM Technologies P/L. Confidor at the 55ml/1000 seedling rate and Actara at 2g/1000 seedlings
were highly toxic to brown lacewing eating poisoned aphids for 4-5 weeks and killed all aphids
for 6 weeks. A 5.5ml/1000 seedling rate of Confidor drench caused moderate toxicity to
lacewings for 3 weeks and killed aphids for 3 weeks.

Conclusions:
1. IPM is a viable alternative to seedling drenches for managing Tasmanian lettuce pests
including the new pest, currant lettuce aphid. Plantings 1 to 7 produced marketable undrenched
susceptible lettuce and many were sold. Foliar insecticides are not even an alternative – they
helped lettuce aphid populations to grow.

2. IPM cannot be used alongside large areas of drenched lettuce. Attempts to try IPM in a
piecemeal fashion will fail as will attempts to try it at the end of a season of drenching or
spraying. The overall sequence of plantings and the areas that can support populations of
beneficial species are critical in an IPM strategy to control lettuce aphid.

3. Confidor, Actara and Chess seedling drenches, including a low rate of Confidor, were
associated with the highest Heliothis caterpillar populations and did not reduce cutworm
problems.

3. Broad spectrum insecticides such as Dominex cause aphid problems. They are now used in
efficacy trials to build lettuce aphid populations so that other chemicals can be tested.

4. The supposedly selective aphicide, Pirimor, needs to be investigated more closely. In
Plantings 1 and 2 in this trial it temporarily disrupted or delayed natural control of aphids.

5. One fungicide, mancozeb, appeared to suppress the ladybird population in early plantings.

6. Some aphids are invisible! Growers, supermarket buyers and consumers repeatedly scored
lettuce as clean and fit for market when detailed dissection revealed a handful of aphids or other
tiny insects per lettuce.

7. The research team expects massively increased problems with Western Flower Thrips on the
mainland where Confidor is used because of its effects on predators.

8. We grew several crops of lettuce with no fungicide and one application of a BT spray or
Success and marketed ‘clean’ lettuce again and again through spring and summer and into early
autumn. Perhaps we would have had less success if we used a site with a history of lettuce
diseases and poorer air-flow and hence more fungicides. Perhaps we would have less success if
we had used more foliar insecticides for Rutherglen bug and leafhopper incursions.
9. The trial successfully demonstrated that there was a commercially viable and scientifically
sound alternative (IPM) to drenching with high rates of Confidor to control lettuce aphid.




