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Introduction
Thrips are globally a very serious pest of many crops. You can see from the Scarab maps
that we had very high levels of thrips in the crop. The fact that we have been able to control
thrips without resorting to the use of powerful chemicals seriously challenges the claims by
some growers that they must be allowed continued use of class 1 and class 2 insecticides
for this pest.
Growers need to use a prophylactic preventative biological programme for thrips because
chemicals alone are unable to control thrips anywhere in the world without leaving
excessive and unacceptable levels of pesticide residues
In the #zeroresidue programme RealIPM made a few mistakes, and these were clearly
highlighted in the Scarab maps. The thrips levels continued to rise over a period of 2 weeks
before we put our heads together and investigated exactly what had been done. We found
the following problems:
• Only one application of Met 69 had been made per week when it should have been at
least 2 sprays a week because it was a serious curative situation.
• Only yellow sticky roller traps were hang in the green house instead of the blue
roller traps.
• We had been using the preventative application rate for Amblyseius cucumeris instead
of the curative rate.
• We probably brushed up all the Hypoaspis from the surface of the soil when we
thoroughly swept out all the leaf debris from the soil surface (as part of our Botrytis
management programme).
When all these problems were identified and addressed the thrips population subsided.
Thrips remains a difficult pest and requires a very intensive biological properly implemented.
Good supervision is essential. Scarab scouting helps identify problems. Real IPM has 2 new
thrips control products for the coming season to add to our armoury...
Enrol on the RealIPM Manager Workshops in Kenya on the following dates:
Thrips Manangement Workshop
• 24th August 2016 - Nanyuki
• 26th August 2016 - Naivasha
Enquires: Training manager: Lee Ngugi, lee@realipm.com
Leading entomologist from Holland and Kenya will be presenting at these workshops.
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Thrips control

(a) Thrips damage and frass (b) Brown scaring on petals (c) (white specks on sepal damage) distorted leaf.

Thrips and botrytis is considered together because most growers apply thrips and botrytis
controls together - assuming that thrips damage causes a wound, where botrytis can develop.

Thrips damage

Both adult and juvenile thrips feed on flower and leaf tissue by scraping out the green
mesophyll, leaving a white patch on the surface, where the green tissue has been
removed. The black dots on the leaf surface are the frass from the feeding thrips.

Compatible tank-mixes

Metarhizium for the control of thrips is compatible with most fungicides and
insecticides, as well as Bacillus subtilis and Trichoderma, which is applied for
Botrytis and other fungal diseases.

Full canopy sprays

Thrips and Botrytis sprays should be applied full canopy (see life cycle information),
not ‘top sprays’ only.
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Thrips adults
Adults emerge from thrips pupae in the
soil. In a mono-crop such as roses, most
of the adult thrips are likely to have come
from a breeding population within the
greenhouse.
At any one time there could be more than
1 million thrips per hectare in the soil
phase. Therefore more than 1 million
adults per week can emerge from the soil.
Therefore, effective control of thrips pupae
in the soil has a significant effect on the
adult thrips population, which is the main
cause of crop damage. Metarhizium can
grow on organic matter on the soil surface
and contribute to the control of both thrips
pupae and pre-pupae.
Occasional heavy immigration of thrips
can occur during harvesting of adjacent
infested crops (wheat and beans). In this
situation, Metarhizium should be tank
mixed with an effective thrips insecticide
for faster knock down before egg-laying
can commence. Each living female can
lay between 150 to 300 eggs.

More than 75% of the life of a thrips is
spent in the adult form, which is not
attacked by any of the predatory mites
(Amblyseius spp.).
Effective use of Metarhizium for the
control of adults is therefore essential in
the IPM strategy.
Metarhizium is a ‘contact’ bio-pesticide,
as the spore must land on the pest’s body
or be picked up from the leaf surface. In
order to increase the likelihood of contact
occurring, the grower can:
• Apply Metarhizium in the more
heavily infested crops at 2 hours
after sunrise or two hours before
sunset,when the thrips are on the
uppersurface of leaves and the out
side of flowers.
• Apply frequent, low doses of
Metarhizium in all sprays applied to
the canopy (insecticides, fungicides,
foliar feeds, other bio-pesticides).

Resistance to many types of thrips
insecticides (organo-phosphates,
pyrethroids, neo-nicotinoids etc.) has been
recorded throughout the world. There is no
recorded resistance to Metarhizium. IPM
of thrips is the only solution.
Scientists have measured a synergistic
effect when Metarhizium is combined with
low doses of insecticides. This is due to
the disruptive effect of the chemical on
the insect pest’s immune system, allowing
the Metarhizium to kill the target more
quickly.
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Thrips life stages
from left to right egg, 1st instar, 2nd instar
(juveniles), pre-pupae, pupae, male thrips, and
female thrips (adults)
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Attract and kill adult thrips
Thrips are not strong fliers and are
dispersed by air currents. Windbreaks and
disciplined use of double entry doors can
reduce immigration into the crop.
Adults are the only flying stage and can be
mass trapped on strategically orientated
sticky traps (either yellow or blue).
Thrips come out of flower buds and onto
the top leaf surface at about

Real IPM yellow sticky traps
Wet-stick traps
• 10 traps per pack
• Monitoring - 1 trap per 100 square
metres
• Mass catching - 1 trap per 20 square
metres
• Heavy mass catching - 1 trap per 2 sq
metres
For heavy mass catching it is recommended to use Roller Trap.
Dry-stick traps
Use same rates as for wet stick traps.
Dry stick traps are easier to handle, with
a removable paper strip. By removing only
sections of the protective paper each
week, and replacing the paper over the
previously exposed sector the following
week – it is possible to more easily
monitor weekly changes ion thrips
adult populations.
Roller traps
• 100 meter roll, 15 cm wide

Marigold flower
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Trap plants for adult thrips
Thrips are strongly attracted to dwarf Mexican marigold and flowering Romaine lettuce.
These plants can be grown outside the greenhouse and sprayed routinely with Metarhizium
tank-mixed with a suitable insecticide – to attract and kill thrips.
This could help to slow down the migration of thrips into crops and may also pull thrips out
of crops if the side vents have to be left permanently open for some reason.
Adults and larvae of Western Flower Thrips prefer flowering Romaine lettuce to other host
plants (Bautista and Mau 1984). The adults and larvae become trapped by the sticky sap of
the lettuce during feeding or ovi-position.
Thrips juveniles
Juvenile thrips have two short instars, each
of which lasts only for 1 to 4 days. This is
the only stage, which is eaten by any of the
Amblyseius species of predatory mites.
So the window of opportunity for control of
thrips juveniles with predatory mites is very
short compared to thrips adults, which can
be alive for up to 45 days.
Amblyseius do not eat thrips adults, which
should be killed with frequent sprays of
Metarhizium.

Thrips juvenile

The juveniles escape predation by
Amblyseius by squirting an anal droplet in
the face of approaching predators, which
then spend time grooming the mess off.
They can even get stuck to the leaf by the
mess.
Amblyseius predators do not breed so well
in the crop, compared to Phytoseiulus
(predator for spider mite) and have to be
routinely applied every week.
If under-leaf cover with sprays is poor, the
mobile Amblyseius predators play an
important role, since they can search out
thrips in areas where sprays cannot reach.
Life cycle times for thrips
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Real Amblyseius cucumeris for thrips control
Amblyseius cucumeris is the most well known predatory mite for thrips juveniles, having
been used for over 30 years for this purpose. It remains a cost effective solution to poor
under-leaf cover by pesticide and bio-pesticide sprays.
However, all species of Amblyseius(A. swriskii, A. andersoni, A. californicus) have limited
ability to control thrips populations, unless applied frequently and in high numbers.
A robust thrips programme is likely to focus on frequent applications of Metarhizium to
the soil and full canopy, in conjunctions with pesticides – topped up with economically
priced Amblyseius of any species.

Amblyseius cucumeris feeding on thrips
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Thrips in the soil
About 32% of the lifetime of the thrips, is spent in a life stage (egg, pre-pupae, pupae),
which cannot be killed by pesticides or Amblyseius, but can be killed by Metarhizium.
Therefore the whole canopy, rather than just the ‘top canopy’ should be regularly sprayed
with Real Metarhizium to contact all the life stages.
At any one time there could be at least a million thrips pupae in the soil. If each individual
is only in the soil for 2 – 5 days, this means that every week up to one million new thrips
adults could emerge from the soil, if pupae are not killed whilst they are still in the soil.

Metarhizium is best applied by high
volume lower canopy drench, rather
than through the drip line to ensure
optimum colonisation of the upper
soil surface where the thrips prepupae will land.
Applications down the drip line may
apply Metarhizium to the roots of the
crop, rather than the soil surface.
Apply a minimum of one litre of
Metarhizium 69 TFP per month
(or 200 ml Metarhizium 69 OD).
If the risk of thrips damage is high split the monthly application into low
dose weekly applications
(accumulatively same rate per
month).
Thrips pupae and
pre pupae are in the
top 5 cm of soil surface.
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Real Metarhizium for thrips control

Metarhizium life cycle
Metarhizium spore germinates on
contact with insect’s body then
forms an appressorium that helps it
penetrate the cuticle.
The fungus grows through the
insect’s cuticle, into the haemolymph,
where it proliferates and kills the
target pest.

Metarhizium
Metarhizium is an entomo-pathogenic fungus (insect-killing fungus), which occurs
naturally in the soil. It is eventually killed by UV light if sprayed in the canopy as a bio
pesticide. It is compatible with predatory mites and parasitoids. Seek advice on how to
integrate.
Metarhizium with other natural enemies. There are no pesticide residue issues, or
re-entry intervals with this product.
Metarhizium spores are sprayed onto the soil and in the canopy. The fungus can grow
saprophytically on organic matter in the soil, where it can reduce the number of thrips
emerging as adults from the pupae in the soil. The addition of a layer of organic matter
(sawdust, rice husks, coffee husks etc.) on the soil surface will promote this effect.
When spraying on the canopy with a Metarhizium spray, it is vital that the water volume
is reduced to prevent any run-off from the leaf surface. As many of the spores as
possible should remain on the leaf surface to optimise contact with the thrips adults
and juveniles. There is no recorded resistance of pests to Metarhizium, due to its many
modes of action.
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Canopy sprays
Apply a minimum of a weekly canopy
spray at a full rate per hectare. Apply all
year round, as a prophylactic preventative
programme.
If the pest pressure is high - split the same
weekly application rate over 2 to 3 sprays
per week, to maximise the possibility of
contacting the pest. This is the same cost
of Metarhizium per hectare per week, but
greater pest control is possible because
more applications are made.
Do not spray to ‘run-off’ as this will reduce
the number of spores remaining on the
leaf to kill the thrips adults.
Do not exceed 1,000 litres spray volume
per hectare, as this is likely to result in
‘run-off’ and reduced adult thrips control.

Cost effective
Real Metarhizium has a wider range of
benefits and mode of actions than
conventional pesticides.
As well as thrips, it targets also whitefly,
mealybugs, and leafminer but is
compatible with predatory mites and
parasitoids.

Simple guide to
Metarhizium
programmes
Tank mix Metarhizium

If pest pressure increases Metarhizium
must be tank-mixed with a suitable
insecticide and the spray interval
reduced to 3 days.
Metarhizium can be tank-mixed with
fungicides, insecticides, and foliar feeds,
as well as Bacillus subtilis and
Trichoderma
Tank mixing Metarhizium with a suitable
pesticide, which is known to kill the
target pest, will create a ‘synergistic’
effect.
Soil Surface spray
Add a soil spray to the soil surface, at
least once per month to ensure contact
with thrips pupae and pre-pupae in the
soil. Sprays are better than applications
through the drip line, as sprays will cover
the soil surface better.

It also reduces the risk of Resistance to
pesticides by offering a viable option to
reduce over-reliance on pesticides.
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