
Update on Thrips
Management

Leanne S. Pundt
Extension Educator

Greenhouse 1PM Coordinator

T he western flower thrips
(WFD, Frankliniella occi

dentalis, is of increasing concern to growers in Connecticut
Western flower thrips have spread throughout the industry
on plugs, cuttingsand small plants. WFTs small size and ten
dency to hide in enclosed places makes it difficult to detect
the thrips before severe feeding damage is evident Early
thrips detection by using sticky cards is essential to limit their
feeding damage and possible transmission of tomato spotted
wilt virus (TSWV) to uninfected plants.

Thrips Damage
Thrips feed by piercing plant cells with their rasping

mouth parts. Plant cells collapse, which results in deformed
flowers and leaves. On expanded leaves, silvery, flecked
areas and black "fecal" spots may be seen. Thrips feeding on
greenhouse-grown tomato leaves causes brown lesions that
may be easily confused with Septoria leaf spot No black fruit
ing bodies (pycnidia) characteristic of Septoria will be seen
on the thrips-damaged leaves.

Thrips and TSWV
WFT is the most efficient thrips vector of TSWV. Only the

larval thrips can acquire the virus, and the winged adults are
primarily responsible for viral transmission. TSWV persists in
the adult thrips for their entire life, and the virus particles
multiply in the thrips.

life cycle ofthrips
The life cycle of thrips from egg to adult is dependent

upon temperature and varies between seven to 14 days at
fluctuating temperatures (Table 1)
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Using Sticky Cards to
Monitor for Insects

Leanne Pundt
Extension Educator

Commercial Greenhouse 1PM Coordinator

Y ellow sticky cards (YSC)
will trap western flower

thrips (WFT), whiteflies, fungus gnats, shoreflies and winged
aphids in the greenhouse. Sticky cards can help growers
detect early pest infestations more effectively than will inten
sive plant sampling. By using sticky cards, growers can keep
track of insect population trends and make more informed
and timely pest management decisions. However, growers
should supplement the information gained from stickycard
counts with visual monitoring of their crops.

Suggestions on Using Sticky Cards
Use at least one card per 1,000 sq. ft., plus additional

cards near doors, vents and over insect-sensitive plant species
or cultivars. Experiment to see if more cards will help in gath
ering information at your production range.

Use a 10x-15x hand lens to see the identifying charac
teristics of insects caught on the cards. With practice, it
becomes much easier to distinguisha shorefly from a fungus
gnat or a thrips from a grain of peat moss (see Figure 1.
Insects Frequentlyfound on Sticky Traps in Greenhouses).

Figure 1.

Insects on Sticky Traps

(Continued on
next page.)
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Periodic Maintenance Inspections
Maintenance Schedule for a Small Tractor

Item Frequency ofService

After every 10 hours of operation
Air cleaner cap Remove dirt or chaff
Air cleaner oil cup Remove, clean and refill
Cooling system Check level of coolant in radiator

After every 60 hours of operation
Air cleaner, complete
Fan belt and generator belt

Flexible rubber connections

between air cleaner and
carburetor

Radiator core Clean spaces
Lubrication points

After every 120 hours of operation

Crankcase breather cup Remove and clean
Engine crankcase Drain and change oil
Lubricating oil filter Replace filter element
Storage battery Check liquid level and specific

gravity
Lubrication points

When unusual dust or dirt conditions occur during operation, it
may be necessary to service more frequently.

Remove and clean

Check tension; replace when
necessary

Inspect for loose fit or damage
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Table 1. Life cycle of adult thrips (Robb, 1988).

Stage

Egg
1st instar

2nd instar

Prepupal
Pupal
Adult

Duration at temperances
between 6& to <B°F

2-4 days
1-2 days
2-4 days
1-2 days
1-3 days

30-45 days

Overwintering
Recently, adult thrips have overwintered outdoors in Penn

sylvania and in Canada. In Pennsylvania, researchers found
adult WFTs in white clover flowers in nectarine orchards.
This spring capture followed high population densities in the
fall and a milder than normal winter in southern Pennsylva
nia. In Canada, adult western flower thrips have been found
in the midwinter in ornamentals bordering greenhouses.

Table 2: Plant species found to be field susceptible to
TSWV and supporting WFT oviposltion.

Weed Species
NunberTSWV

Positive/Number

Tested

Symptoms

Redroot pigweed 16/20 Necrotic local lesions,
mild, systemic

mottling
Mouse-ear chickweed 10/11 Mild, systemic

mottling
Common chickweed 12/15 Mild, systemic

mottling
Lambsquarters 15/17 Necrotic local lesions

Field bindweed 6/9 None or latent

Great burdock 8/11 None or latent

Chicory 12/16 Systemic mottling
Oxeye daisy 5/5 Systemic mottling
Bull thistle 9/13 None or latent

Joe-pye weed 5/5 Systemic mottling
Galinsoga 15/18 Systemic mottling

Pineapple weed 3/9 Systemic mottling
Nightshade 7/8 None or latent

Clearweed 5/6 None or latent

(Pilea PumikO
Verbena 3/6 Systemic mottling

Connecticut Greenhouse Newsletter

17



The potential for thrips to overwinter may result in the pos
sible spread of TSWV to perennial weed hosts. In one study,
Canadian researchers collected weeds both in and near green
houses and in vegetable fields where there was a history of
TSWV. Many weeds were found to be both susceptible to
TSWVand suitable hosts for thrips to lay eggs (oviposition).

Editors Note: All weed species listed in the table are
oviposition hosts of WFT. Many other weed species were
also susceptible to TSWV.

(Adapted from a table by L.W. Stobbs, A.B. Broadbent,
W.R. Allen, and A.L. Stirling. 1992. Transmission of Tomato
Spotted Wilt Virus by Western Flower Thrips to Weeds and
Native Plants found in Southern Ontario. Plant Disease

76:23-29).

Management Options
The first and most important step in thrips management is

to prevent the thrips entry into your greenhouse. Immediately
after receiving a plant shipment, use sticky cards to detect
any thrips activity, or tap yellow or blue flowers and young
foliage over a white sheet of paper to look for adult thrips
and larvae. Try to keep thrips-infected plants isolated in a
separate area to avoid the spread of thrips throughout an
entire range. Limitworker entry into areas with higher thrips
populations until populations are reduced.

A weed-free barrier of at least 10 to 20 feet around the

greenhouse and especially near the vents will discourage
thrips entry. Thrips may more easily overwinter in sheaths of
grasses than in the soil, as previously thought, so removal of
grasses outside the greenhouse is very important. Thrips may
enter greenhouses to search for new hosts when outdoor
weeds desiccate or after weedy areas are mowed.

A few midwestern growers with long-term thrips problems
and a history of low levels of TSWV have tried a summer
break in production to "starve out" the thrips. Growers men
tioned that they had greater success with a longer break of
three months but felt that even a short break of four to six

weeks was of some help in reducing, but not eliminating,
thrips populations. Growers thoroughly cleaned the green
houses, paying close attention to the removal of all weeds
and, especially, bits of potting soil and other debris. During
the shorter production break, greenhouse floors were kept
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chase a new piece of machinery, it is best to review the
owner's manual and inspect the machine to identify parts that
are likely to fail first. Items such as V-belts, drive chain and
sprockets, and oil and air filters may be available locallyor
ordered from the manufacturer.

Maintenance Records

A good way to be sure that regular maintenance is per
formed on schedule is to keep records. This can be done by
using a simple form that allows you to check the date and
service performed.

A better method is to use your home computer. You can
create your own program or purchase commercial software.
Each week a printout is made of the machines needing
attention.

In creating the schedule, follow the recommendations in
each operator's manual. Enter various jobs to be performed
under the "hours of operation" headings. Then check off the
intervals of service after they are performed. It only takes a
few minutes to maintain the records.

Another method utilizes an hour meter attached to the

machine. It indicates the hours the machine has been run.

The hour meter reading should be recorded and watched to
tell when service is required. Many operator manuals have
recommended service procedures at 10, 50,100 and 250
hours of operation. Sources of hour meters include electrical
suppliers, farm equipment dealers and W. W. Grainger Inc.

A considerable amount of time can be saved if.all operator
manuals are kept in one location. A file cabinet in the work
shop area gives convenient access.

Watch and Listen

Employees should be encouraged to watch and listen for
possible problems as they operate the equipment. Worn
belts, loose chains, low tire pressure, frayed hoses and electri
cal cords, etc., are signs of pending trouble and should
receive immediate attention. Indicator lights and dials are
placed on machines to make the inspection easier.

The more equipment we own, the more time we have to
allocate for maintenance. If this servicing is postponed, it usu
ally means more down time. Keeping machinery in good con
dition is also an aid to employee morale and safety.
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An enclosed area or separate building should be set aside
for tool and repair part storage. If larger equipment is to be
serviced, a place to work is needed. For most operations, a
one- or two-bay garage or section of the head house works

well. The area should be near the green
house work area. It should have good
access for vehicles and contain both elec

tricity and water.
It should be con

venient for storage
of tractors, electric
carts and other

mobile equipment
and should have

adjacent machin
ery storage.

A selection of

basic hand and

power tools is
needed for servic

ing. It is some
times convenient

to keep these in a toolbox that can be carried to the job.
Otherwise, the tools are frequently misplaced. Specialized
tools should be purchased as needed. Further information on
setting up your shop, including layout and a list of tools for
specific type of maintenance, is included in the 32-page bulle
tin PlanningFarmShops, NRAES-16 available for $2 from the
Natural Resources Management and Engineering, 1376 Storrs
Road, University of Connecticut, Storrs, Conn. 06269-4087.

Spare Parts

To keep equipment down time to a minimum, it is desir
able to keep on hand a supply of hardware, short-life replace
ment parts and specialized parts that may not be readily
available. Assortments of small hardware items such as pins,
stove bolts, cap screws, washers, etc., are packaged in con
venient 20- to 30-drawer cabinets that sell for $15 to $25.
Largerbolts, pipe fittings, etc., are available individually or in
box lots at most hardware stores and equipment suppliers.

Most of the equipment used in the greenhouse industry is
well built, requiring only routine maintenance. When you pur-
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wet to help prevent the thrips from going into a dormant or
aestivation period. Greenhouse air temperatures reached over
110°F, but soil temperatures were not monitored. To some
degree, thrips populations were lowered, but thrips were not
eliminated. Sticky cards can be placed horizontally just above
the floor to monitor thrips populations during this period.
More research is needed to determine exactly where thrips
pupate and to determine if there are effective techniques in
breaking their reproductive cycle.

Chemical Management
A very small spray droplet size of less than 100 microns

will more effectively contact the thrips. Research at Cornell
University has shown that more frequent, five-day spray inter
vals are more effective than seven-day spray intervals. Cur
rently, there are no registered materials to be used against the
prepupa and pupal stages.

When selecting materials, rotation between classes of insec
ticides may help delay the development of resistance. Resis
tance to certain pyrethoids, abamectin and methomyl (not
registered in New England) has been documented in certain
thrips populations in the field. Only use a material, or combi
nation of materials, for one generation (two to three weeks,
depending upon temperature) before switching to an insecti
cide in another class.

Table 3: Insecticides Registered for Thrips Control,
Listed by Chemical Class. From New England
Recommends

Chemical Class

Organophosphate

Carbamate

Macrocyclic Lactone
Botanical

Pyrethoid

Insecticides

Diazinon, Dibrom, Dursban,
Orthene, Sulfotepp

Dycarb
Avid

Margosan-O, Azatin EC
Talstar, Decathlon, Mavrik

Get an early start on thrips monitoring and management
this spring bedding plant season.
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Horticultural Trip to Florida

A n eight-day/seven-night
^horticultural trip to

Orlando, Florida has been planned for March 19-26,1994.
Travel will be on a luxury motorcoach.We will be staying at
the Continental Plaza on International Drive within walking
distance of several restaurants, shops and nightclubs. The
hotel has a pool and our rooms can be together. During the
six days, you can participate in a four-hour "Gardens of the
World" tour at EPCOT Center, a behind-the-scenes workshop
in Walt Disney World, a visit to the Leu Botanical Gardens
and trips to Disney World, EPCOT Center and Disney MGM
Studios (admission not included in price).

The cost for the travel and motel is $289 per person for
four people in a room, $302/person for three/room, and
$327/person for two/room. Prices include the bus, the motel
room and all state and federal taxes. To guarantee a seat on
the bus, a $100deposit (made payable to the UConn Horticul
ture Club) is needed. The deposit will be held untilJanuary,
1994 and will be deducted from the cost of the bus/motel.
The final balance is due no later than 30 days prior to depar
ture. Seats are allocated on a first-come, first-served basis.

Contact Mark Bridgen at 486-2021 for more information.
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Reduce Down Time with a
Maintenance Program

fohn W.BartokJr.
Extension Agricultural Engineer

t's 12:45 p.m. and your seven-
person crew has just regained

the pace transplanting bedding plant plugs into flats as they
come off the flat filler. At the rate of 200 flats per hour this
crew will finish the 26-foot-by-96-foot greenhouse by quitting
time. Suddenly the flat filler stops dead without a bang or
whimper, but you can still hear the motor running.

The crew chief starts looking for the trouble while every
one else takes a break. After retrieving the frayed 36-inch
V-belt from under the machine, he heads for the storage
room hoping to find a replacement in one of the many boxes.
After a 15-minute search without success, and the thought of
a 1 1/2-hour round trip to the nearest hardware store for a
new one, he tells his crew to take the rest of the afternoon off.

This scenario occurred while I was visiting a grower a cou
ple of years ago. What can we learn from this? Two main
points come to mind. First, a preventive maintenance pro
gram would have detected the worn belt before it broke. It
should have been replaced at that time. Second, a stock of
maintenance items including a replacement belt should have
been on hand in a place where it could be easily found.

How can we set up a maintenance program that will
reduce the number of equipment failures?

Someone who is mechanically inclined should be given
the responsibility for maintenance. In small operations, the
duty may go to the grower along with his many other respon
sibilities. In larger operations, freeing one person for part of
each day or week may be enough. When your business
grows to more than 10 or 15 employees and your equipment
list gets longer, it is time to hire a full-time person. Vo-ag
graduates who have majored in agricultural mechanics and
vo-tech graduates have performed well for some growers.
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