











inside the aphid. As the wasp develops, the aphid
changes colour and appearance, becoming swollen with a
bronze colour and a papery texture (Figure 12). This
parasitized aphid is known as a mummy. The new adult
wasp emerges from the mummy (Figure 13).
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Aphidius species are best used when aphid numbers are
very low. To facilitate continuous release of low
numbers of these species, many growers use “banker
plants” that essentially consist of seedlings of a cereal
species (e.g. rye) (Figure 14). These seedlings are host to
cereal aphid species that do not attack non-cereal crops,
and the cereal aphids in turn are hosts or food for the
parasitic wasps. Research indicates that for optimum
results, evenly distribute banker plants throughout the
greenhouse, with a distance of between each banker
plant ideally not greater than 40 m.

Aphelinus abdominalis

The main aphids that Aphelinus abdominalis (Figure 15)
attacks in the greenhouse are potato and foxglove aphids.
This wasp prefers to parasitize the 2" and 3" nymphal
stages while the 1" and small 2" nymphal stages are used
for host-feeding (i.e. as food by adults). To feed on an
aphid, the wasp first pierces the aphid with its stinger or
egg-laying body part, and then feeds on the aphid’s body
fluid through the tiny opening(s).

By - s
FIGURE 15. Aphelinus abdominalis adult.

In contrast to A. colemani, egg laying activity is low
during the first few days of this wasp’s life. And then by
the 4" day after emergence, an adult female can lay 10—
15 eggs per day for the rest of its life of 15-27 days.



During this time, an adult female may parasitize more
than 200 aphids and kill about 40 by host-feeding.
Because adults prefer to walk or hop rather than fly over
the crop, they tend to remain localized. Studies have
shown that dispersal by this wasp is poor in the
greenhouse, and that most remain close to their points
of release. This means these wasps should be released as
close as possible to aphid infestations for best results.
Note that aphids parasitized by A. abdominalis appear
black while those parasitized by Aphidius species are
bronze.

Aphidoletes aphidimyza

Adult Aphidoletes aphidimyza resemble small mosquitoes
whose larvae are the predatory stage. Females lay eggs
close to aphid colonies so that upon hatching, the
orange-coloured larvaec have a readily available food
source (Figure 16). Eggs usually hatch after 2-3 days, the
larval stage lasts 5-7 days after which they drop to the
floor to pupate. The pupal stage usually lasts about 8-10
days. Adult A. aphidimyza feed on honeydew and are
non-predatory. The larvae can kill between 10-100
aphids in total. A particularly positive characteristic of
Aphidoletes is that unlike parasitoids, it causes little
disturbance in colonies. Because of its furtive behaviour,
it triggers little defensive reaction by aphids. This means
aphids attacked by Aphidoletes are less likely to disperse,
escape predation, and start new colonies. When aphids
are attacked by parasitoids, they defend themselves by
kicking and producing alarm pheromones (chemicals
used for communication within a species), resulting in
their own escape, as well as many other members of their
colony.

FIGURE 16. Aphido/es larvae on aphid infested leaf.

Under natural daylengths, A. aphidimyza enters
reproductive diapause between September and March
because the larvae require at least 15.5 hours of light to
prevent the pupae from diapausing. However, there is
some evidence to suggest that regular preventative

releases of Aphidoletes can be made throughout the
winter to control aphids. The Aphidoletes adults lay eggs
and the larvae feed on aphids, however there is no
second generation of midges produced. If lighting can be
supplemented, even low light intensities, such as from
incandescent bulbs, are sufficient to prevent diapause.

Adults are nocturnal and require a period of darkness for
mating and egg-laying. Therefore, continuous lighting
from a bright source will prevent reproduction.
Likewise, lighting that eliminates dusk can also interrupt
mating. It is also important to note that larvae drop to
the ground and use grains of sand and possibly soil
debris to form cocoons. If the larvae fall on plastic or
concrete that is dry and free of debris, mortality of this
predator will be high. Repeated or continuous release
using banker plants is necessary under such situations to
achieve acceptable suppression of aphids.

Ladybeetles

Two species of ladybeetles are commonly produced for
control of aphids. Harmonia axyridis (Figure 17), also
known as the multi-coloured Asian ladybeetle, is an
introduced species that can provide excellent control.
However, it has developed a bad reputation because of
its establishment and development of huge populations
in the outdoor environment, its pest status on crops such
as grapes, and its displacement of native ladybird beetle
populations. Some biocontrol producers have stopped
supplying this species because of its poor public image.
The second species, Hippodamia convergens (Figure 18),
is a native North American species collected in the wild
in California.
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FIGURE 17. Multi-coloured Asian ladybeetle,
Harmonia axyridis.
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FIGURE 18. Convergent ladybeetle, Hippodamia
convergens.
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Both adult and larval ladybeetles feed on aphids. When
daylengths are suitable, ladybeetles must feed on aphids
to maintain egg production. Eggs are torpedo-shaped,
orange-coloured, laid in circular clusters on the
underside of leaves, and hatch in 2-5 days. The larval
stage lasts for about three weeks after which they pupate.
Adults emerge from pupal cases after 3-5 days. To
increase the percentage of ladybeetles remaining in the
greenhouse, make releases late in the evening, and
sprinkle a sweet liquid (e.g. diluted pop), over the
beetles. The sweet liquid provides an immediate energy
and water source.

Lacewings (Chrysoperla spp.)

Lacewings also feed on a variety of prey including
aphids, thrips, spider mites, young caterpillars and moth
eggs, mealybugs, scales, and whitefly larvae and pupae.
However, they do have a preference for aphids over
thrips, and then spider mites. Older larvae (3" instar) are
particularly voracious, (Figure 19) and can eat unhatched
eggs, other larvae, and even adults if food is scarce. A
larva can consume 300-400 aphids and are usually best
suited for high aphid population situations. If there is
excess food, more prey will be killed than consumed.
Adults, on the other hand, feed only on honeydew,
nectar and pollen.
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FIGURE 19. Lacewing larva fe
Chemical Control

Because aphid populations can build up so rapidly, a
regular monitoring program is essential for early
detection and control. When detected early (before
winged adults are produced), control can often be
achieved by spot treatments, or removal of infested
plants. There are a number of registered pesticides for
control of aphids in both vegetables and ornamental
greenhouses, and some of these are compatible with
biological control. Please refer to OMAFRA Publication
370,  Production ~ Recommendations  for — Greenhouse
Floriculture, and Publication 371, Growing Greenhouse

Vegetables.

General Control Strategies

e Remove weeds from within, and immediately
outside, the greenhouse. Aphids can develop on
many different species of weeds commonly found in
the greenhouse, and these can provide an ongoing
source of infestation that may never be covered by
pesticide sprays.

e Spot treatments or removal of isolated infestations
which are detected early, can prevent their spread to
the rest of the greenhouse.

e Make use of resistant varieties or crops if possible, or
use susceptible varieties as indicators for monitoring
or as a check on the effectiveness of control
treatments.

o Consider the use of insect screening to eliminate the
movement of aphids from outside into the
greenhouse. For more information see OMAFRA
Factsheet Order No. 00-021, Screening of Greenhouses
for Insect Exclusion.

This Factsheet was written by Graeme Murphy,
Greenhouse Floriculture IPM Specialist, OMAFRA, Vineland
Station; Gillian Ferguson, Greenhouse Vegetable IPM
Specialist, OMAFRA, Harrow and Les Shipp, Research
Scientist, Agriculture and Agri-Food Canada, Harrow.



