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by MICHAEL BROWNBRIDGE,
DONALD L. McLEAN,
MARGARET SKINNER, and
BRUCE PARKER

HE need to develop effective,
Tsafe, biorational pest control al-
ternatives has never been more
pressing as the number of practical
chemical control options has declined.
A wide variety of predators, para-
sitoids, nematodes, and bacteria is now
available or under development for con-

trol of the major greenhouse pests.
But the most promising and versatile
microbes for management of sap-
feeding insects of significance, such
as thrips, whiteflies, and aphids, are
probably entomopathogenic fungi.
Inconsistent results were obtained
in early attempts to control insect
pests with fungi, largely due to insuf-
ficient understanding of the biology
of both host and pathogen. Because
we now have better knowledge of the
intricate relationship between the two,

and because advances have been
made in mass production and formu-
lation technologies, we can reexamine
the role mycopathogens may play in
pest management strategies.

For short-term greenhouse crops,
fungi could be used as mycoinsecti-
cides — applied with the aim of maxi-
mizing insect infection and mortality
rates from each treatment.

However, their successful develop-
ment requires extensive research to
ensure the availability of effective

E-Z Transplanter!!!

390 flats per hour, one whole flat at a time. No dislodger or
dibble board needed. Programed to match your plug tray and cell
pack. Takes one person to operate. An absolute time saver!

®Germination Chamber®Plug Popper®Dibble Boards ®Pot Inserter

, ' Machines to get excited
""" v € 128 DAL g about! It doesn’t get
' ' ' any E-Zier!
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Seed E-Z Seeder, Inc.
E11290 Hwy. 12
Prairie du Sac, WI 53578
(608) 643-4122
800-448-9371
JFAX (608) '643-4289

. Patant No. 4673800
"E-Z Seeder" accurate and fast.
Still the best quality seeder on the
market for a low price. Seeds raw
petunia, tobacco, marigolds .and
most others. Do your plugs and,
cells trouble free. e
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Figure 1. Surviving thrips population following

gal strains for use
against individual
pest species, as well
as strains with a
broader spectrum of
activity. Small-scale
greenhouse trials
are underway to de-
termine their effica-
cy against Western
flower thrips on
chrysanthemum and
sweet potato white-
fly on poinsettia.
Results of some of
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M.a.- = M. anisopliae

products that are amenable to a com-
mercial greenhouse operation.

Developing Insect-Killing Fungi

At the University of Vermont, we
are targeting investigations to develop
indigenous fungal entomopathogens
as viable biocontrol agents against
three major greenhouse pests: Western
flower thrips, sweet potato whitefly,
and green peach aphid.

Selective laboratory bioassays have
provided several highly virulent fun-

these trials follow.
Western Flower
Thrips. Because these insects are
found in two distinctive habitats —
media and flowers/foliage — at differ-
ent stages of their life cycles, we stud-
ied the potential of the fungal strains
to control thrips in both environments.
Western flower thrips could be
readily infected from topical applica-
tion of a fungal preparation or by
picking up spores from a treated leaf
surface. But what about resident pest
populations in the harder-to-reach en-
virons such as flowers and media?

Figure | shows the effect of two
fungal treatments, Beauveria bassiuna
and Metarhizium anisopliae, on sur-
vival of Western flower thrips in flow-
ers and media. The surviving thrips
population in flowers treated with B.
bassiana was around 47% lower than
in control plants. M. anisopliae was
more effective when applied as a
media drench. and the surviving pop-
ulation was about 72% lower than in
control plants. This highlights the im-
portance of strain selection according
to the chosen management strategy.
targeting either media- or tlowers/fo-
liage-inhabiting stages of insects.

These results were obtained after a
single fungal application against a
thrips infestation. Improvements in
timing and method of application. for-
mulation. and dose rates will no doubt
enhance the fungi's performance. The
persistence and long-term efficacy of
media treatments involving popular
potting mixes are also being investi-
gated.

Sweet Potato Whitefly. Whitefly
generations overlap in an established
greenhouse infestation, so it would be
desirable if fungal agents used to fight

EXOTHERM TERMIL conirols & prevents
Botrytis on greenhouse poinsettias. .

EXOTHERM TERMIL" is an easy-to-use protectant fungicide specially formulated to
control Botrytis cinerea on greenhouse tomatoes and certain ornamentals. Just pop off
the lid, light a match to the powder and EXOTHERM TERMIL does the rest.
Microscopic dust particles condense from vapor, covering greenhouse plants with
invisible protection. EXOTHERM TERMIL works whiie you sleep. Start it when you
leave for the night ... by morning the application is completed.

EXOTHERM TERMIL eliminates messy mixing and time-consuming spraying. Just one
100 gm. can treats 1,000 sq. ft. of greenhouse area quickly and conveniently.

Economically, too.

Try EXOTHERM TERMIL the next time Botrytis threatens your
the top. Light the powder. Read and follow label directions carefully for best results.

For a sample label and your nearest distributor write to: RIGO COMPANY, P.O. Box
189, Buckner, KY 40010, Call toll free 1-800-BUY-RIGO.

"EXOTHERM TERMIL is a registered trademark of ISK Biotech Corporation.
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MaximizeYour
Greenhouse
Growing

Efficiency with
Quietaire!

Stainless Steel
Cooling System-
Uses cooling media &

stainless steel i)
self contained
water through and pipe cover-no sump!

Purchase good Quality, long lasting,
low maintenance, reliable ventilla-
tion products from Quietaire. The
type of products that will maximize
your greenhouse growing efficiency!
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Cull (713) 228-9421 Fux (713) 228-9425

or write Quietaire for details.
505 North Hutcheson Houston, TX 77003
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PROPAGATORS / DISTRIBUTORS

IN THE U.S.A. and CANADA:
FISCHER GERANIUMUSA
24500 S.W. 167th Avenue
Homestead, FL 33031

Tel: 305-2459464
Fax: 305-2459474

GREEN LEAF

17 W. Main St.

Leola, PA 17540
Tel: 412-4790919
Fax: 412-4793076

MILESTONE AGRICULTURE INC.
4707 Oak Hill St.
P.O. Box 2701
Ago ka, FL. 32704
el: 407-8897868
Fax: 407-8895443

PURE BEAUTY FARMS
16350 S.W. 200 St.
Miami, FL. 33177
Tel: 305-2550422

Fax: 305-2485876
AND YOUR FAVORITE BROKER

DANZIGER'S NEW GUINEA IMPATIENS

Moshav Mishmar Hashiva, P.O. Box 24-Beit Dagan, 50297 Israel, Tel: 972-3-9605874, Fax: 972-3-9605896

them were effective against as many
developmental stages as possible. Our
studies showed that nymphs and
adults are susceptible to the fungi. but
eggs are generally quite resistant.

B. bassiana, Paecilomyces fu-
mosoroseus, and Verticillium lecanii
consistently demonstrated the highest
levels of activity in our early trials.
Selected strains are now being tested
against whitefly on poinsettia.

Higher whitefly mortality levels
were obtained using a B. bassiana iso-
late formulated in oil than one formu-

For Details Circle No. 108 on Postcard

lated in the surfactant Tween (65% vs.
39%), probably as a result of the su-
perior leaf and insect coverage.

Further research will determine
which formulations are most suitable
for the fungal strains being tested.

Green Peach Aphid. Because of
aphids’ high reproductive rates, fungi
were evaluated by ability to rapidly
kill the treated adult pest population,
reduce number of offspring produced,
and spread within the offspring popu-
lation. V. lecanii, B. bassiana, and M.
anisopliae isolates did the best jobs.

We are conducting
further research to
develop isolates that
perform well in each
category.

Looking Ahead
More research is
needed about the ef-
fects of dose rates,
timing of application,
droplet size, and effi-
cacy. The fungi must

Western flower thrips
infected with B. bas-
siana.
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be mass produced and formulated into
products that remain stable during
storage and application and that can
be readily mixed and applied with
conventional spray equipment.

Side effects of materials used to for-
mulate the fungi (such as phytotoxici-
ty or insecticidal activity) also need to
be known. Ultimately, the compatibil-
ity of the fungi with other control tac-
tics — biological and chemical — and
plant production practices must be
evaluated to develop guidelines for
the use of these fungi in [PM.

Research results with fungi to date
have been encouraging. Their devel-
opment as dependable, inexpensive
components of [PM will significantly
reduce reliance on chemicals. GG

About the authors: Dr. Michael Brownbridge
is an insect pathologist, and Drs. Donald L.
McLean, Margaret Skinner, and Bruce Parker
are entomologists, Entomology Research Labo-
ratory, University of Vermont, P. O. Box 53400,
Burlington, VT (5405-3400.
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August 1994 / Greenhouse Grower



