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Lee Murphy

President/CEO

Kee Kitayama Research Foundation
P.O. Box 1356

Morgan Hill, CA 95038-1356

January 26, 1999

Dear Mr. Murphy,

Enclosed is the Final Report for the research project entitled “Application of UV-
absorbing plastic film to thrips control” (contract number KKRF/COSTA/98). The
financial support provided by the Kee Kitayama Research Foundation has been critical to
the success of this project, and has allowed us to obtain additional funding from other
sources to expand and continue research in this area. [ look forward to working with the
Foundation in the future to develop new research projects in floriculture pest
management.

If you have any questions about the report, or require any additional information please
contact me at (909) 787-4737.

Sk 57

Heather S. Costa



Final Report to Kee Kitayama Research Foundation

February 14, 1999
Title: Application of UV-absorbing plastic film to thrips control.

Principal Investigators:

Dr. Heather S. Costa Dr. Karen L. Robb

Assistant Cooperative Extension Specialist Floriculture/Nursery Farm Advisor
and Assistant Entomologist University of California Cooperative

Department of Entomology Extension

University of Califormia 5555 Overland Avenue, Building 4

Riverside, CA 92521 San Diego, Califorma 92123-1219

(209) 787-3725 (619) 694-2857

FAX (909) 787-3086 FAX (619) 694-2849

Objectives:

1) Determine the effects of UV-absorbing materials on thrips immigration rates, host finding

behavior and insect survival rates.

2) Determine the effectiveness of commercially available UV-absorbing plastic film in reducing
thrips infestations in cut flower crops grown under cover.

3) Disseminate research results through a field demonstrations, and present results of research at

grower meetings and in newsletter and trade journal articles.

4) Incorporate use of UV-absorbing materials into effective integrated pest management programs
to reduce thrips and tospovirus incidence and damage.

Summary:

Several clear polyethylene film products developed specifically for greenhouse use block high levels
of ultraviolet light transmission while allowing transmission of visible light needed for photosynthesis.
Experiments are being conducted to examine the effects of these plastics on insect flight behavior. In
studies using small experimental tunnels, when insects were released from a black box at the center of
two tunnels and given a choice to enter a tunnel constructed of standard plastic, or a tunnel constructed
of high UV-absorbing plastic, 85-94% of released whiteflies and 90-98% of released thrips were trapped

inside the standard tunnels. This indicates a distinct preference of both whiteflies and thrips to enter
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tunnels that transmit higher levels of UV light. These results indicate that greenhouse plastics may have
significant influence on the initial attraction of insects into greenhouses. These effects must be studied in
more detail to understand the mechanisms underlying UV light taxis and the application of this
phenomenon to management of insect pests in greenhouse crops. Field trials using walk-in hoop houses
to compare different plastics have been set up in a commercial production system to test this
phenomenon on a larger scale. Insect populations are being monitored using sticky cards and weekly
plant samples from each of two crops. Plants are also being monitored for incidence of fungal infection
and virus symptoms.

Progress:

Objective 1) Determine the effects of UV-absorbing materials on thrips immigration rates, host
finding behavior and insect survival rates.

The results of these studies have been presented in previous progress reports, and have been
accepted for publication in the Journal of Economic Entomology, 1999.

Objective 2) Determine the effectiveness commercially available UV-absorbing plastic film in
reducing thrips infestations in cut flower crops grown under cover.

Based on the results of Objective 1, high UV-absorbing and standard plastics were selected from
two manufactures for use in the field studies: DuraGreen Marketing USA, Inc., Mount Dora, Florida and
Klerk’s Plastic Products Manufacturing Inc., Richburg, SC. After extensive discussion with
manufacturers, three materials were selected for the field studies to get maximum comparative
information 1) a standard (blocks 360 nm UV and below), 2) a high UV-blocking plastic (blocks 380 nm
UV and below) with insulator component, and 3) a standard plastic (blocks 360 nm UV and below) with
the insulator component. This second standard was included because there was a question of whether
the “insulator” component of the plastics that retain infrared light waves was effecting insect behavior.
Arrangements were made to ship materials directly to a commercial grower/cooperator (Mellano &
Company, San Luis Rey CA).

Experimental blocks were created by covering sections of field grown flower beds with UV-
absorbing and relatively non-absorbing plastic films. Semi-permanent structures were constructed from
2.5 in. steel hoops to create nine hoop houses each approximately 15 ft x 27 ft x 10 ft tall. In this case,
the size of the tunnels was determined by the crops available for use, plant height, bed width, and
cultural requirements for commercial production. Each of the three types of plastic was used in three
blocks for a total of nine houses (Figure 1).

Each hoop house covered four beds of plants, with 4 rows of plants per bed. Two crops were
planted in each house, two beds of Chrysanthemum and two beds of Solidago. Plants were transplanted
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in October 1998, and infested by naturally occurring populations of insects and pathogens. Insect
populations are being monitored by four, 3 x 5 inch yellow sticky cards spaced through the length of
each tunnel and adjusted to be at canopy height. Traps are being collected, counted, and replaced
weekly. In addition to trap samples, 10 plants of each crop in each greenhouse are sampled weekly and
the number of whitefly adults and nymphs, aphids, thrips and miscellaneous insects are recorded.

Plants are also being monitored for incidence of fungal infection and virus symptoms. We are starting
to see symptoms of tomato spotted wilt virus in chrysanthemum, and the number of plants showing
symptoms in each house is being monitored. This virus is transmitted by thrips, thus, numbers of thrips
captured on traps and observed in plant counts will be compared to incidence of virus.

A summary of preliminary data are presented in Figures 2-4. Statistical analysis has not yet been
done, however, it appears that trap counts for thrips and aphids are lower in UV-blocking houses. Counts
of insect numbers on plants are not clear at this time.

Dhjective 3. Disseminate research results through field demonstrations, and present results of

research at grower meetings and in newsletter and trade journal articles.

The results of Objective 1 have been presented at local, regional and national research and extension
meetings in 1997 and 1998:

e Pacific Branch Meetings of the Entomological Society of America. San Jose, CA, June
22-25, 1997.

¢ California Omamental Research Federation Grower Tour and Research Demonstration, CA
September 11, 1997

e Western Omamental Horticulture Research Conference, Las Vegas NV, October 24, 1997.

e National Meetings of the Entomological Society of America, Nashville, TN, December ,
1997.

e Annual Progress Review of the Five-Year Silverleaf Whitefly Research, Action, and
Technology Transfer Plan, Charleston, SC. February 3, 1998,

e California Association of Nurserymen’s Research Committee. September 30, 1998.

e Omamental Horticulture Education Continuing Conference, San Diego, CA, April 28,
1998.

At each presentation, funding by KKRF has been gratefully acknowledged.
A scientific journal article on this material has also been accepted for publication:
H. S. Costa, and K. L. Robb. 1999. Effects of ultra-violet absorbing greenhouse plastic films on flight

behavior of Bemisia argentifolii (Homoptera: Aleyrodidae) and Frankliniella occidentalis
(Thysanoptera: Thripidae). J. Economic Entomology.



The field trial progress in Objective 2. Has already been presented on a Grower Tour and Research
Demonstration, California Omamental Research Federation, San Diego, October 15, 1998, and will be

presented in other formats once sufficient data have been analyzed.

Objective 4. Incorporate use of UV-absorbing materials into effective integrated pest

management programs to reduce thrips and tospovirus incidence and damage.

The preliminary funding by the CCFC and KKRF totaling $14,000 over a two year (1996-1998)
period provided the preliminary data required to obtain additional funding totaling over $90,000 for the
1997-2001 period to expand this area of research, conduct field demonstration trials, and to purchase
equipment for use in this type of work.
¢ H.S. Costa, K. L. Robb, C. A. Wilen, M. E. Grebus. DANR Competitive Grants [$15,894, 8/97 -
6/98] ““Potential application of ultraviolet absorbing plastic films to pest control”.

¢ H.S. Costa. University of California IPM Project. [$25,179] 1998-1999, [$24, 391] 1999-2000,
[$25,343] 2000-2001. “Application of UV-absorbing plastic film to pest control in greenhouse
grown crops’ .

The use of UV-blocking plastics will also be incorporated in field trials of other IPM methods
being tested in floriculture crops throughout the state in a project supported by the Department of
Pesticide Regulation, Pest Management Grants [4/99-4/00] for training scouts & developing
demonstration sties to promote floriculture IPM programs (J. Newman, K. Robb, S. Tjosvold, and H.
Costa).
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Field Plot Design
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Thrips trap counts
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Whitefly trap counts
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