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Tuta absoluta was first intercepted in the UK on Spanish imports in March 2009 and there soon
followed an outbreak in a commercial tomato crop. The pest rapidly became established at several
sites across the country where it caused extensive damage by mining in tomato leaves, stems and
fruit. By 2011 it was considered to be the greatest threat to UK tomato production. This factsheet
describes a new control strategy which is compatible with the existing tomato IPM programme.
The strategy is based on the predatory bug, Macrolophus pygmaeus, supported by physical control

measures and IPM compatible insecticides.

Crop damage

Adult female Tuta absoluta lay large numbers of eggs on the
underside of tomato leaves, petioles and stems in the upper
stratum of the crop canopy. There is a delay before egg hatch
by which time those leaves may be 0.6m below the top of
the plants. In most situations the young caterpillars feed on
the plant surface for less than 90 minutes before they start
to burrow into the plant tissue. It is during this short period
that they are most vulnerable to contact insecticides and
biopesticides. Within leaf tissue, they produce a distinct ‘blotch’
mine which contains an accumulation of dark coloured frass in
a designated area of the mine (Figure 1). If a larva penetrates
a fruit, the entrance point is often below the calyx where it
may be overlooked during crop monitoring. However, the exit
holes are larger and more obvious (Figure 2). It is less common

1. A Tuta absoluta blotch mine containing an active larva and a
characteristic accumulation of frass in one part of the mine

for larvae to tunnel in stems but if that happens the stem is
severely weakened and may break during routine crop work
(Figure 3). When fully grown the larvae emerge from the plant
tissue to pupate on the ground, in the fabric of the building or
in packaging material. Occasionally, they may pupate under
the calyx of fruit.

Under some conditions, which are not yet fully understood,
young caterpillars migrate to the top of the plant where they
graze more openly on the developing leaves. This is potentially
very serious because it can rapidly result in destruction of the
growing point (Figure 4). However, the larvae remain vulnerable
to contact insecticides and biopesticides for a longer period
thus allowing different control options.

2. Exit holes in a classic round tomato cultivar. At one nursery during
June-July 2012, 30% of fruit were damaged by the pest and
graded out. This represented a loss of approximately £50k per
hectare to that grower for that period alone



3. A stem weakened by Tuta absoluta mining and subsequently
broken during crop work

It is important that growers have accurate topical information
upon which to base decisions throughout the season. This
can be gained by a combination of trap and plant inspections.

Female Tuta absoluta produce a sex attractant pheromone
which has been synthesised and utilised as a very effective
lure in sticky traps, often detecting males before there is
any other evidence of the pest in the crop. The lures have
a limited life and should be replaced at 5-6 week intervals.
The initial release of pheromone is relatively large and this is
reflected in the size of the catch. Thereafter, the release declines
progressively and the size of the catch may follow the same
pattern. Each time the lure is replaced there will be a surge in
both the quantity of pheromone released from the trap and
the size of the catch even if the size of the insect population
remains constant. As a consequence, the data collected from

4. A distorted growing point caused by Tuta absoluta grazing

Pest monitoring

the traps can be misleading when used to monitor population
trends and the effects of insecticidal treatments. One solution
is to have multiple traps, replace them in sequence and then
average the counts.

Counting active Tuta absoluta mines on the plants is more
labour intensive but provides more reliable information than
the use of pheromone traps. The counting procedure should
be tailored to each individual site taking into account the type
of crop, size of glasshouse and any other monitoring systems
that are already in place. A typical system would have at least
24 sample stations per hectare with 10-12 plants at each
station. Numbers of active mines are counted at 7-21 day
intervals depending on the time of year, speed of population
growth and control measures being taken.

The control programme

For the purpose of this strategy, the growing season has
been divided into four distinct periods. The first period, from
planting in December until mid-spring, is the key period for
establishing Macrolophus pygmaeus (Figure 5).

The predator should be released at the rate of 1 per m? as soon
as possible after the plants are brought into the production
glasshouse. However, it may be late spring before there are
sufficient predators to provide acceptable control of the pest.
The provision of supplementary food in the form of Artemia
eggs may enhance the speed of establishment but this
technique requires further investigation. The development of
the Macrolophus pygmaeus population may be followed using
the monitoring guidelines provided in HDC Factsheet 14/10.

Other control measures are employed throughout the first
period to slow down Tuta absoluta population growth. The
present strategy allows the pest to colonise the crop and then
a product containing spinosad (Product A), which is derived
from naturally occurring soil fungi, is applied via the irrigation
system before the first caterpillars complete their development
(Figure 6). Commercial crop scale trials have shown that this
treatment can suppress the pest’s population growth for over

6 weeks in rockwool, coir and NFT-grown crops, and for 3-4
weeks in soil-grown crops. The latter may vary in different soil
types. It is important to note that Product A is only available
for this use via a Plant Health order issued by a FERA Plant
Health Inspector.

The spinosad treatment can be supplemented by physical
control methods including sticky floor treatments to intercept
larvae dropping to the floor to pupate (Figure 7) and by mass
trapping with pheromone and/or light traps (Figure 8). Although
many Tuta absoluta can be trapped using these techniques,
it is very difficult to quantify to the overall contribution to the
control programme.

The second period is from mid- to late-spring. Despite the
measures taken during the first period to delay Tuta absoluta
population growth, it seems inevitable that at least one second
line of defence (SLoD) treatment will be required before the
predatory bugs start to have a significant impact. It is suggested
that a product containing chlorantraniliprole (Product B) which
is an IPM compatible target specific insecticide, be the first
choice because it belongs to a different chemical group to
Product A and is completely compatible with Macrolophus



pygmaeus. Product B has no Approval for tomato in the UK
and is only available via a Plant Health order issued by a FERA
Plant Health Inspector.

Other options for SLoD treatments include entomopathogenic
nematodes and Bacillus thuringiensis, depending on the
type of damage and type of crop. However, their use must
first be discussed and agreed with a Plant Health Inspector.
The entomopathogenic nematodes, Steinernema feltiae (as
Nemasys®), have provided 40-50% control of medium-sized
Tuta absoluta larvae when applied to the point of foliar run-off
at the rate of 1 million infective juveniles per litre. It is probably
necessary to apply a series of 2-3 treatments at 7-10 day
intervals to provide adequate control. Nonetheless, this can be
a very useful option for growers of organic crops who are not
allowed to use synthetic insecticides. The biopesticide, Bacillus
thuringiensis, can provide useful control of Tuta absoluta larvae
when they are grazing in the head of the plant (Figure 4). Once
again, 2-3 treatments at 7-10 day intervals are required to
provide adequate control.

5. Adult Macrolophus pygmaeus

The third period in the control strategy is from early summer
through to early autumn. Macrolophus pygmaeus should now
be more numerous and suppress the Tuta absoluta population
growth by feeding on eggs and larvae. However, careful monitoring
is required to determine whether it becomes necessary to apply
additional SLoD treatments. When the pest is under control and
there is a general shortage of invertebrate prey, Macrolophus
pygmaeus may turn its attention to the plant. The first sign of
damage is usually a characteristic down turning of leaf tips. This in
itself is not important but should be taken as a warning to watch
for signs of damage to trusses. The latter is more important as
it can lead to premature flower/fruit drop which can have large
financial implications. When this happens, the predator population
can be ‘culled’ with natural pyrethrins (as Pyrethrum 5EC). Further
details can be found in HDC Factsheet 14/10.

The fourth period is from early to late autumn when the main
objective is to reduce the number of pests that survive to infest
the following crop. It is proposed that indoxacarb (as Steward®)
is used for this treatment because it brings different chemistry to
the programme and thus contributes to resistance management.

6. There are many different approaches to the application of
insecticidal products via irrigation systems. The use of a Dosatron
diluter plumbed into irrigation manifolds provides precision and
allows the crop to be treated in discreet units

7. UV light traps have been shown to be attractive to both maile and female Tuta absoluta moths. The traps consist of a UV strip lamp (without

diffuser) positioned above a horizontal sticky platform. The optimum number of traps per hectare has yet to be established
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8. Sticky floor treatments on plastic floor covering beneath raised gutter crops can catch large numbers of both Tuta absoluta

adults and larvae

The IPM strategy in brief:

Collect information to aid decision making
by counting active Tuta absoluta mines on
the plants. Monitor Macrolophus pygmaeus
populations following the guidelines provided
in HDC Factsheet 14/10.

Release Macrolophus pygmaeus at the rate of
1 per m? as soon as possible after the plants
are brought into the production glasshouse. The
provision of supplementary food in the form of
Artemia eggs may aid establishment but this
requires further investigation.

Allow Tuta absoluta to colonise the crop
and then apply the spinosad-based product
(Product A) via the irrigation system before the
first caterpillars complete their development.
Product A is only available via a Plant Health
order issued by a FERA Plant Health Inspector
and should be used as instructed.

The spinosad treatment can be supplemented by
physical control methods including sticky floor
treatments and mass trapping with pheromone
and/or UV light traps.

Despite the measures taken to delay Tuta
absoluta population growth up to this point, it
seems inevitable that at least one second line of
defence (SLoD) treatment will be required before

the predatory bugs start to have a significant
impact. It is proposed that a product containing
chlorantraniliprole (Product B) be the first choice.
This product is compatible with Macrolophus
pygmaeus and introduces different chemistry
thus reducing resistance selection pressure.
Product B is only available via a Plant Health
order issued by a FERA Plant Health Inspector
and should be used as instructed.

Other options for SLoD treatments include
entomopathogenic nematodes and Bacillus
thuringiensis, depending on the type of damage
and type of crop. However, this must first be
discussed and agreed with a Plant Health
Inspector.

By late-spring, Macrolophus pygmaeus should
be more numerous and start to suppress the
Tuta absoluta population growth by feeding on
eggs and larvae. However, careful monitoring
is required to determine whether it becomes
necessary to apply additional SLoD treatments.

If monitoring indicates that an end of season
‘clean-up’ treatment is required, then it is
suggested that indoxacarb (as Steward®) be
used as it brings different chemistry to the
programme and thus contributes to resistance
management.



Resistance management

The importance of varying the chemistry used for
Tuta absoluta treatments must not be underestimated
because continuous selection pressure from one
chemical group can lead to resistance. For example,
scientists at Rothamsted Research, who subjected a
Tuta absoluta population to several gradually increasing
doses of a spinosad-based insecticide, have recorded
a significant shift to over 100 fold resistance. This

indicates that a few resistant individuals were present
in the original population and they were selected to
make the whole population resistant. This was an
artificial situation but nonetheless demonstrates the
danger of over reliance on one product. It is absolutely
imperative that repeated selection pressure is avoided
in UK tomato crops.
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