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Once, on assignment in South Korea, I was tasked with training some
highly educated but novice agricultural consultants in Integrated Pest
and Disease Management (IPDM).
The challenge they had was convincing their growers to invest in scouting. No grower wanted to scout. It
seemed like such a waste of time, even
at 1 hour per acre! They would try to
delegate it to the occasionally visiting consultants, who were there to
analyze the reports and make recommendations. How could we convince
the growers to pull themselves away
from the myriad of things they have
to do (planning, marketing, human
resources, crop work, etc.) for this
seemingly mundane task?
This is a problem I see almost everywhere I go. Growers don’t want to
invest the time in scouting. But the
bottom line is this: I’ve never seen
a grower successfully manage their
pests and disease if they wait until
pests and disease are at outbreak levels. When the pressure is so high it is
visible with a casual walk down the
row, you’re too late. A grower won’t
win the battle; at least not in a costeffective and timely way.
Scouting is especially important
for certified organic and pesticidefree operations, which have fewer alternatives if biological control is not
sufficient.
I was able to explain it to my Korean colleagues this way: IPDM is a
Battlefield. This grabbed their attention. They understood war and strategy, being in constant tension with
North Korea.

In the analogy of a battlefield, the
five parts of IPDM are these:
• A standing army and special
forces;
• Spies;
• Rules of engagement;
• Review of the battle;
• Awareness of friendly fire.
Briefly, the standing army is the
natural enemies that you know you’ll
need for the crop, location/climate,
and pests you historically have or
should expect to have. For example,
you know you’ll have whiteflies in
greenhouse tomatoes, so you can
proactively release Encarsia or Eretmocerus parasitoid wasps. For greenhouse cucumbers you can release a
generalist mite such as Swerskii as
you know you’ll have thrips, whitefly
and spider mites.
The special forces are the natural enemies specific for the pest; the
trained assassins and as such, they are
quite effective in what they do. For
example, Persimillis mites are very
good for spider mite control, but only
eat spider mites, not pollen and no
other pests. They have great search
and destroy methods, but will die in
the absence of spider mites.
Spies are the scouts. I will detail
scouting later in this article. Scouting
is the methodical way to know what is
going on in your crop: scouts go out
and discover who the enemies are,
and their location and numbers.
The rules of engagement: This is
your management strategy. Are you
growing and selling Conventional,
Organic (with what agency), Certified
Pesticide Free, etc. What are the rules
you must follow to maintain your
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certification or satisfy your customers?
Review the battle: During the season and after season
think over and discuss with your team what worked and
what did not, what your thoughts are going forward and
document it. In the mix of all that happens on a farm, it is
easy to forget details such as what rate was effective, etc.
Friendly Fire: No one likes to talk about the mistakes
we’ve made or seen, but they happen. In this unfortunate
circumstance the grower uses the wrong tool or “too big
of a gun” for the problem. I’ve seen a case where the pressure setting on a sprayer led to consistent leaf damage and
plant stress and production reductions. I’ve also seen anxiety about oedema (the blisters on the leaves from too much
humidity) cause a tomato grower to almost completely defoliate his plants, leading to total crop loss. Sometimes the
pill is worse than the ill.
Spies: Scouts and Scouting System. As I mentioned
earlier, scouting is essential for timely, cost-effective pest
management. But how much time does it take? About 1
hour per acre in a greenhouse monocrop. With greenhouse vegetables, we command a higher price and get
higher yields, and so we spend more time there than when
scouting field crops. Each greenhouse tomato plant is producing about a pound of fruit per week (depending on variety, age, climate, etc.), which means each plant is very
valuable, and the loss of a single plant hits the bottom line
faster and harder than field tomatoes. Therefore, we need

to scout to find and solve problems quickly.
How much time will it take for you to scout your crops?
Understanding that scouting should be done each week,
ideally on the same day, the amount of time you spend
scouting depends on several factors:
The crop mix and crop ages. A rose grower may be
growing only roses, but they will be at different stages of
development. If all these different stages are in the same
greenhouse, they would each be considered a different
crop, as different stages of plant growth struggle with different pests and disease. In the same way, if you are growing salad greens and herbs in the same greenhouse, you’ll
need to scout not only each “crop” of lettuce (by seeding
date), but each variety. If you add herbs such as basil into
the crop mix, those too are scouted. All this is going to add
time, but fortunately, lettuce scouting is pretty quick as
they are small plants (compared to vining crops).
Each crop growing structure (hoop house, greenhouse,
etc.) needs to be scouted.
Experience of the scout. A new scout could easily take
8 hours to scout a 2 acre compartment. An experienced
scout, however, could scout this area in just 2 hours, and
collect the same or better data.
Your experience with the crops and the growing conditions. Initially, I like to scout quite thoroughly, but after a
year (sometimes shorter) I can see some clear patterns in
the crop or location. I make adjustments based on these
patterns to reduce the time spent scouting, while maintaining or increasing efficacy. For example, in a mixed
cropping you will find that pests have preferences for cer-
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tain crops or crop stages and almost
avoid others. You can dramatically
minimize the time spent with the
plants less attractive to the pests. In
fact, some growers choose to thoroughly scout the beans or eggplants
in a greenhouse and minimize the
scouting on the tomato and pepper, as
those are more attractive to the most
common pests to tomato and pepper.
Increased scouting efficiency is an
encouraging reward for your commitment to this process. You do, however, still need to walk these other crops
to check for disease and other things
such as broken or dripping irrigation
lines.
Microclimates: You’ll find certain pests and disease thrive in certain conditions, so check where your
greenhouse, hoophouse or fields have
microclimates. Think about: heaters, fans, cool pads, doors, low spots
in the field and edges. Check each of
these areas, and spend less time where
the conditions and crops are the same
(middle of the field, middle of the
greenhouse).

Getting started

trap, I examine the card. I take note of
what I see (anything unusual?) and I
count or estimate (if a lot) the number
of whitefly on the card. I record this
on a sheet. Then I look at the plant,
turning each leaf, and look for other
pests such as spider mites or thrips. I
examine the fruit set and fruit development. At the bottom of the plant I
look at the roots. I return to the top of
the plant and replace the sticky card.
I save the old one to use to catch pests
when at high pressure. I then continue to the end of the row focused on
the top of the plant (either by walking or using a trolley). On my return,
I look low for things like russet mite
and botrytis and powdery mildews.
This process will be similar for other
vining crops such as pepper and cucumber.
In a crop such as lettuce, there are
many more plants, but a shorter turn
over, and a pretty high value. In lettuce I’m thinking more about shore
flies and fungus gnats, aphids and
whitefly. Fungus gnats and shore flies
are easiest to see when disturbed. So
I wave a sticky card or paper over the
plants to disturb them and see what
flies up. I pick some lettuce to carefully examine for aphids. If hydroponic, I lift them up to check on the
roots and check the media for algae
which the fungus gnats and shore
flies feed on. Sticky cards may not be
as valuable in lettuce as you are likely

to catch a lot of the beneficial insects
released and yet not catch so many
of the shore flies and fungus gnats as
they stay low until disturbed.
In fields and hoophouses I have not
used the sticky cards much because
they can get so full of dust that they
are quickly rendered useless. However the concept remains the same:
Scout a large area and then home in
on a few individuals.
Record your observations as you
scout. Make up your own data sheets
based on likely pests and beneficial
insects, or download a scouting program onto your smart phone. It will
be easier to read if you do not enter
any data where you have no observations (in other words, don’t put down
a 0). The example below shows a
weekly count data sheet with scouting
information. Note the number at the
top correlates with the card number.
In this case, all the cards were from
the same greenhouse and same crop,
and so were on the same chart. I prefer to make separate charts for each
crop to avoid confusion.
When you are done scouting,
take the average or total, depending
on what is the useful information for
evaluating that pest. This number
is then carried over to the overview
sheet, shown at right. Remember,
scouting is only the half the picture.
If you don’t record the data, you only

Determine the scouting plan:
Scouting can be done by using sticky
cards, root examinations, leaf turns,
counting damaged heads, the number of insects per row, per plant, per
leaf, etc. From your experience, what
continued on the nex t page
pests and disease do you have
and what damage do they do? Weekly Count Data Sheet
Where do they appear?
Scout : Karin
Week # / Date : Week 2
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the plants as I go. I tap plants
looking for whitefly. I pull a levels. No disease pressure. Aphids ho t sp o t treated by removing leaves.
few closed flowers to check for Char t 1 : Weekly Count Data/Scouting Sheet. WF = Whitef ly, C ATS = caterpillars, APH is
pollination. When I get to the aphids, Mites = Spider mites and Russet mites
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have a “snap shot”, something that can guide you in
where to spray or de-leaf now, but nothing to help you
be proactive and preventative.
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Map your greenhouse

This is particularly useful for seeing patterns
and being able to learn from these patterns in order
to predict and therefore mitigate future pest and disease problems, as well as diagnose the cause or spread
of current diseases. Additionally, by posting a map
where other employees have easy access, they can easily mark off where they see a problem and bring it to
your attention. The map can also speak for itself and
be a real help if there is a language barrier.
When I map my greenhouses, I prefer to keep it as
simple as possible. My diagram is a “birds-eye view”
and I limit the information to what may be relevant
to scouting such as heaters and coolers due to the effect of microclimates, and doors, pathways and posts
to identify the location in the greenhouse.
In summary, the only way to manage pests and
diseases economically is to scout regularly, ideally
weekly. Follow the guidelines provided and get
started. Make modifications as you learn the patterns
in your crop. Take action in a timely manner, and
look for patterns to be proactive and preventative in
the future. Remember, IPDM is a battlefield.
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Char t 2 : O ver view/Monitoring sheet. Totals from Week 2 on the
previous page are entered in this sheet, which reveals pat terns
over time. If more graphically inclined, you can easily graph this in
Excel or Numbers to see the rate of increase of pests.

Karin Tifft, MS Entomology and BS in Horticulture,
has been working in greenhouses for close to 20 years. In her
experience, she has learned that you can’t have plants without
having insect and disease challenges. This is her first of several
articles aimed at providing the grower with actionable advice
to minimize losses from pests and disease. Karin can be found
at www.greenhousevegetableconsultants.com and is available to
provide personalized consulting for your specific crop, location
and market.
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