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THE NEW PRODUCT DEVELOPMENT CENTER 

Thomas R. Kalchik, Associate Director Client Services 
Michigan State University Product Center for 

Agriculture and Natural Resources 
4700 Hagadorn Road, Suite 210 

East Lansing, Mi 48823 
Phone: (517) 432-8752 

E-mail: kalchikt@msue.msu.edu

The MSU Product Center for Agriculture and Natural Resources (ANR) was established in the Spring, 

2003 with funds from the Michigan Agricultural Experiment Station and Michigan State University 

Extension.  Its purpose is to improve economic opportunities in the Michigan agriculture, food and 

natural resource sectors.  The Center has three interrelated programs that deliver a coordinated response to 

entrepreneurs and managers who are developing and commercializing high value, consumer-responsive 

products and businesses with a natural resource or agricultural base: the ANR Innovation Counselors 

Network, the Strategic Marketing Institute, and the Executive and Leadership Education Program. 

The ANR Innovation Counselors' Network, the outreach portion of the Center, is the local contact for 

entrepreneurial groups and existing businesses. The Counselors nurture new market and product 

development opportunities.  At the Center level, Project Specialists assist Counselors or firms directly by 

tapping into MSU's technical expertise.  Project Specialists also collaborate with external consultants, 

industry groups and governmental agencies. 

The Strategic Marketing Institute develops the information base needed to support the initial screening 

and evaluation of concepts, products and businesses.  The Institute produces long-range studies for 

Michigan's agricultural, food and natural resource sectors.  Each sector study includes assessment of 

SWOT (strengths, weaknesses, opportunities, and threats), core competencies, competitive advantages, 

strategic resource base, supply chain configuration, promising business/product areas, futuring scenarios, 

and key strategic issues for the particular sector.  The Institute works to uncover product and business 

opportunities as well as help commercialize new technologies arising from university research.  

The Executive and Leadership Education Program will meet the highest level needs of managers, board 

members and entrepreneurs of the agricultural, food and natural resource systems while building capacity 

for potential new industry leaders. 

The goals of the Center are to provide a coordinated, university-wide response for assisting agriculture, 

food, and natural resources entrepreneurs and managers in improving economic opportunity and to 

cooperate with existing agriculture, food, and natural resources organizations to develop new businesses, 

new products, and more successful existing business.  The Product Center will be successful when it 

empowers clients to be entrepreneurial; when its partnerships with clients result in more competitive and 

profitable businesses, and when innovative products, new jobs, and expanded incomes are realized in the 

agriculture, food and natural resource sectors. 

The Center is developing several capabilities to meet these goals.  These include: 

Response Capacity - To assist entrepreneurs and existing businesses with new product ideas. 

Proactive Capacity - To do proactive marketing research in order to better position Michigan.  

Education Capacity - To develop cutting edge and transforming educational experiences. 

Research Capacity - To develop an academically recognized, applied research program. 

The Center works closely with the Michigan Partnership for Product Agriculture (MPPA), a consortium 

of Michigan general agriculture, agri-business, commodity, research, and educational organizations.  The 

(MPPA) was established in 2001 to foster sustainable economic opportunities for product agriculture in 

Michigan.
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Pheromone Use to Control Insects 

Jay Brunner 
Washington State University 

Tree Fruit Research and Extension Center,  
1100 N. Western Ave., Wenatchee, WA 98801 

(509)-663-8181; jfb@wsu.edu 

And

Vincent Hebert 
Washington State University 

Food and Environmental Quality Laboratory 
Richland, WA 99352-1671 
vhebert@tricity.wsu.edu

Since 1991 research into the use of pheromones has been an integral part programs at the 

Washington State University Tree Fruit Research and Extension Center, Wenatchee.  One 

of the key people in this program, Dr. Larry Gut, is now serving the fruit industry in 

Michigan.  I would like to take this opportunity to recognize the valued contributions of 

Dr. Gut to our understanding of pheromones as control tactics in tree fruit production 

systems in Washington as well as his continued activities in Michigan.   

The key pest of pome fruit production, the codling moth (Cydia pomonella L.), has been 

the principle target of efforts to use pheromones in our pest management programs. The 

idea of changing pest management programs by applying pheromone technology against 

the codling moth gave birth to the Codling moth Areawide Management Project (CAMP) 

from 1995-1999.  In three states and at 5 locations (3 in Washington) CAMP 

demonstrated the value of using pheromones as a part of a multi-tactic program.  Results 

were reductions in codling moth populations, dramatic reductions in crop losses (e.g. 

0.55% to 0.01% at the Howard Flat location), and reductions in the use of supplemental 

insecticides by 50-75%, especially of those most toxic to humans.   

The use of pheromones to control codling moth has increased over time.  In 1995 at the 

beginning of CAMP about 16,000 acres were treated with pheromone products to control 

codling moth.  By 1999 about 60,000 acres were treated or almost 35% of the pome fruit 

production in Washington.  From 2000 through 2003 pheromone products for the 

management of codling moth has ranged between 80,000-95,000 (48-56%) acres.  Some 

reduction was noted in the use of pheromone products for codling moth management due 

to the economic recession in the fruit industry in the last 4 years.  One frustration for 

those involved in CAMP has been the deterioration of areawide cooperation in the 

implementation of pheromone-based pest management programs.  We have repeatedly 
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demonstrated that areawide cooperation is the best way to implement use of pheromones 

in a pest management system, however, there is some reluctance or even discouragement 

to the organization and operation of areawide programs.  It does not take a government 

program to establish and operate an areawide pheromone-based pest management 

program, it only take initiative of a few leaders who are interested in capturing the 

benefits of these programs.   

Hand-applied dispensers have been the primary technology used to deliver pheromones 

to the orchard environment.  How different dispensers perform is difficult to evaluate in 

replicated studies as large areas are required to be treated and it is always been a 

challenge to select locations that provide a fair test of different technologies.  Over the 

last 3 years (2001-2003) we have evaluated the behavior of different dispensers relative 

to how they release or retain pheromone.  We have done this in cooperation with Dr. 

Vince Hebert’s laboratory at the Food and Environmental Quality Laboratory in 

Richland, Washington.  We have used two methods for evaluating the behavior of 

different dispensers, residual analysis and volatile trapping.  Dispensers were received 

from manufacturers at the beginning of each year.  The amount of pheromone in new 

dispensers was determined by extracting it following methods provided by the 

manufacturer, or a method that provided the most accurate measure.  The dispensers were 

then sent to a location in Washington and Oregon where they were applied to trees in an 

orchard.  Dispensers were then selected at regular intervals, usually 28 days, and sent to 

Dr. Hebert’s laboratory for residual analysis.  At each sample date five dispensers were 

analyzed for residual pheromone content.  The results of this effort have been shared with 

both the pheromone manufacturers and the grower community.  The result has been a 

better understanding of how different dispensers release pheromone over time and has 

encouraged some manufacturers to modify their product.

In 2003 Dr. Hebert’s laboratory developed a method to trap pheromone, volatile trapping 

system (VTS), being released in an airflow stream at constant temperatures.  This method 

was used to evaluate the amount of pheromone released from dispensers aged as 

described above.  The VTS worked under constant conditions of temperature and airflow 

so provide a different measure of pheromone release rate from different kinds of 

dispensers and dispensers of different age.  The VTS provides a very different way to 

evaluate the behavior of a pheromone dispenser and has the advantage of being a non-

destructive method and may, with advances in technology, prove to be a faster and 

cheaper method of comparing different kinds of dispensers or to model the pheromone 

release behavior of dispensers in different environmental conditions, e.g. temperatures 

and airflow.

A follow up to CAMP has been a new effort we affectionately refer to as “Areawide II” 

or “Son of CAMP.”  The goal of this effort was to capture the benefits of the CAMP 

experience by addressing lingering issues.  One of the main objectives was to evaluate 

the use of new insecticides as supplemental controls in a pheromone-based pest 

management system.  To accomplish this we established 15 apple and 6 pear sites across 

Washington.  The apple sites all had a common history of pest control and ranged in size 

from 20 to 40 acres.  All the orchards were treated with pheromone to manage codling 
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moth. Each orchard was divided into two equal portions. On one-half the grower 

followed a conventional insect management program while on the other half the grower 

eliminated the use of organophosphate insecticides (NOOP program).  Pest densities and 

crop injury were assessed over the three years (2001-2003) of the project. See the 

following web site for details on monitoring and annual reports 

(http://entomology.tfrec.wsu.edu/stableipm/).  

Results from this project have been instructive and encouraging.  Codling moth was 

managed well by both approaches and at an equal cost (Fig. 1).  The NOOP program had 

the advantage of having lower levels of leafroller and cutworm injury compared to the 

OP program in the first year though this advantage diminished over time. There have 

been no surprises, that is no new pests that have show up but neither has there been any 

specific advantages associated with implementation of a NOOP program.  That is we did 

not see any increases in biological control of selected natural enemies.  From this 

experience it seems plausible to recommend, at least to most of apple industry, a pest 

management approach based on the elimination or at least the extreme reduction of OP 

insecticides.   

Figure 1.  The average percent injury by codling moth in bin samples at harvest (A) and 

the cost of insecticides (B) used in orchard blocks using a conventional (OP) insect 

control program or one in which no organophosphate insecticides (NOOP) were used.

Pheromones can be applied using many different kinds of technology.  As I have already 

stated most of the orchards in Washington are treated with hand-applied dispensers.

Some new methods of applying insecticides include sprayable formulations, “puffers” or 

misters” systems, and attract and kill systems. Different research groups have conducted 

studies using these different technologies for delivering pheromone.  My research 

program has spent the last several years assessing different sprayable pheromone 
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formulations for the control of both codling moth and leafrollers. I must conclude at this 

time that available sprayable pheromone formulations for codling moth and leafroller 

have not proven to be as effective as the hand-applied dispenser technology.

My research program has recently been working with Scentry Biologicals to evaluate the 

potential of their fiber pheromone formulation for control of codling moth and leafroller.  

This fiber pheromone system appears to have the potential as either a mating disruption 

system or an attract-and-kill system.  A prototype ground applicator was developed and 

used to make applications to large blocks in 2003.  Results are encouraging enough to 

continue this research effort in 2004.   

Most pheromone treatments require the addition of insecticides to supplement their 

impact on the target pest or to manage pests not affected by the pheromone treatment. 

Several new insecticides have been registered for use on apple and pear over the last 5 

years. These insecticides represent new modes of action and spectrum of activity 

compared to the “traditional” products.  Assail (acetamiprid) has proven to be a very 

good alternative to OP insecticides for control of codling moth.  Over use of this product, 

or others in the same class, could lead to increased problems with spider mites, a fact that 

should be kept mind when implementing the use of any new product.  Success (spinosad) 

is a very good control for leafrollers and the new organic formulation, Entrust, has been 

very useful for control of codling moth.  Avaunt (indoxacarb) is an excellent product for 

control of cutworms. Two products, Intrepid (methoxyphenozide) and Esteem 

(pyriproxyfen) have been very good for the co-control of codling moth and leafrollers 

and Intrepid is also a good product for control of cutworms.  The latter two products are 

recommended as part of a management program that uses pheromone for control of 

codling moth.  We have established base-line information on the toxicity of these 

insecticides against codling moth, leafrollers and our main cutworm-type pest, Lacanobia

subjuncta.

The fear of the Food Quality Protection Act of 1996 (FQPA) is gradually diminishing for 

Washington fruit growers.  In part because pheromone technologies work well against 

our key pest, the codling moth, and in part because there seem to be some good 

alternatives to OP insecticides for management of many of our most important pests. We 

are fortunate in Washington not to deal with pests like the apple maggot or plum curculio, 

or the diseases that Michigan growers must consider in their management programs.  We 

are concerned that most of the newer insecticides are not effective against some of the 

sucking pests, like stink bugs and lygus.  These pests can be locally serious concerns so 

we will need to maintain the use of some contact insecticides, like OP insecticides, whose 

use will not disrupt natural control systems.   


