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INTRODUCTION

Mission

The Vegetable IPM Program is dedicated to developing and improving integrated pest management techniques and practices that will enhance vegetable production in the state of New Jersey.  Program objectives are accomplished through the development and delivery of pest monitoring and field scouting programs, grant-funded and sponsored research, and educational outreach. 

Rutgers Cooperative Extension Vegetable IPM Working Group

The Vegetable IPM Working Group meets every other month during the winter to advise and direct the Vegetable IPM Program personnel on programming and research efforts.  Members include:

Dr. George Hamilton 
RCE Specialist in Pest Management

Mr. Joseph Ingerson-Mahar
RCE Vegetable IPM Coordinator

Mr. Kristian Holmstrom
RCE Vegetable IPM Program Associate

Ms. Sarah Walker
RCE Vegetable IPM Program Associate

Dr. Wesley Kline, 
Agricultural Agent, RCE of Cumberland County 

Mr. Peter J. Nitzsche
Agricultural Agent, RCE of Morris County

Ms. Michelle Infante-Casella
Agricultural Agent, RCE of Gloucester County

Mr. Richard VanVranken
Agricultural Agent, RCE of Atlantic County

Mr. Peter Probasco
Agricultural Agent, RCE of Salem County

Mr. William Sciarappa
Agricultural Agent, RCE of Monmouth County

Mr. Ray Samulis
Agricultural Agent, RCE of Burlington County 

Mr. William Tietjen
Agricultural Agent, RCE of Warren County

Mr. Winfred Cowgill
Agricultural Agent, RCE of Hunterdon County 

Dr. Gerald M. Ghidiu
RCE Specialist in Entomology 

Dr. Stephen A. Johnston
RCE Specialist in Plant Pathology 

Dr. Melvin Henninger
RCE Specialist in Vegetable Crops

Dr. Stephen A. Garrison
RCE Specialist in Vegetable Crops

Dr. Bradley Majek
RCE Specialist in Weeds 

Other Advisory/Working Groups

IPM Program personnel participate in the RCE Vegetable Working Group meeting, which meets six times a year to discuss current vegetable crop issues.  Additionally, personnel participate in the annual Pepper Grower Advisory Group meeting, which consists of a select group of growers who advise RCE agents and specialists on the direction of pepper research, and the Tomato Grower Advisory group that was established as part of a five year PEG grant on Fresh Market Tomato Production.   Additionally, IPM personnel participated in a carrot grower meeting convened by the Campbell’s Soup Company to address the carrot weevil crisis in some southern New Jersey carrot fields.   

Web Sites

The Vegetable IPM Program has direct involvement or materials listed in the following web sites:

1. Rutgers Cooperative Extension Pest Management Office The web home of the Rutgers Cooperative Extension Vegetable IPM Program.  http://www.pestmanagement.rutgers.edu/index.htm
2. Penn State Sweet Corn Pest Monitor.  The New Jersey Vegetable IPM Program forwards weekly blacklight trap data to be represented on regional pest maps published by Penn State University.  http://pestwatch.cas.psu.edu/ 

3. USDA/OPMP Crop Profiles Database.  The Vegetable IPM Program is participating in the development of vegetable crop profiles for NJ.  This web site contains the completed crop profiles for all states.
http://cipm.ncsu.edu/cropprofiles/
IMPACT AND SUCCESS STORIES

Rutgers Vegetable IPM Program Identifies New Pest Species in New Jersey
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The marmorated stinkbug ((Halyomorpha halys (Stål)) was captured in Little York, Hunterdon County and Phillipsburg, Warren County blacklight traps in August and September of 2002.  Halyomorpha halys is considered an agricultural pest in Japan, Korea, China, and Taiwan where it is native. Stink bugs damage fruit by feeding; early season feeding results in dimples or depressed areas on mature fruit that lower market value. Host plants include apple, apricot, cherry, citrus, paulownia, peach, pear, persimmon, and soybean. In particular, it is considered a fairly significant pest of soybean.  Unlike our native stinkbug species, the H. halys exhibits aggregation behavior as the weather cools.  It seeks overwintering sites, and gathers in groups where such shelter may be found.  Likely sites are behind shutters, aluminum and vinyl siding on houses and trailers.  Reports of this behavior have come in from eastern Pa. and from Mendham, NJ in the fall of 2002.  
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H. halys was first identified from samples collected in the Allentown, Pa. area in 2001.  Subsequent to its capture in New Jersey in 2002, a specimen from Milford, Hunterdon County was found in the Vegetable IPM Program’s collection dating from 1999.  The Rutgers Cooperative Extension Pest Management Office has obtained a Rapid Response Grant from the NJAES and is working closely with USDA APHIS to help identify the geographical extent of this exotic pest.  

Spider Mite Biological Control in New Jersey High-Tunnel Vegetable Production
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In New Jersey, high tunnels are utilized by growers as a way to produce summer crops in advance of the typical harvest period.  They are not typically used for the full season, but planted early and abandoned as the outdoor portion of the crop becomes harvestable.  The length of time a crop is present in the tunnels is short relative to the same crop in the field.  Insect and disease control are vital in the high tunnels, but due to the shorter crop period, it is often enough to delay pest problems so that quality is upheld and the majority of the harvest is realized.


In 2002, six growers volunteered a total of 18 high tunnels in a project designed to evaluate the efficacy of biological control of two-spotted spider mite (TSSM) in high tunnel vegetable production.  Zucchini was the crop in a 12 tunnel complex in Cedarville, Cumberland County.  In the other 6 tunnels, the crop was tomato.  The latter tunnels were situated in Mercer, Hunterdon, Morris, and Warren counties.  Histories of TSSM problems in the tunnels ranged from none to severe.  

[image: image11.png]THE STATE UNIVERSITY OF NEW JERSEY

RUTGERS




In May, 2002, RCE IPM staff released Neoseiulus fallacis (Garman) into all tunnels (except controls at Cedarville) at rates of approximately 9/sq. yd. floor space.  N. fallacis prefers TSSM as prey, but can also subsist on pollen.  The supplier suggested preventive releases at the above rate.  In a few cases, TSSM were present at the time of predator release.  In most tunnels, however, releases were made prior to the appearance of TSSM.  After initial predator releases, regular scouting was conducted to assess the level of injury from TSSM, and overall plant health in general.  In addition, leaves were sampled and brushed weekly to determine the relative levels of predator and TSSM.  One additional predator release was made in late June only in tomato tunnels where TSSM was present.  Temperature and relative humidity data were collected for the duration of the study.   


Results of the study were promising, if not conclusive.  Yield and quality of the zucchini and tomato crops were satisfactory.  TSSM did not appear in several of the tunnels.  In tunnels where TSSM appeared, levels did not inhibit harvest.  The highest TSSM population in the study occurred in a tunnel of tomatoes in Hunterdon County.   TSSM populations were delayed sufficiently, however, that the full harvest was realized.  It is noteworthy that in 2001, TSSM caused total crop loss in this tunnel.  It is not clear to what extent the predatory mites were responsible for the reduced or delayed incidence of TSSM in the tunnels.  In several cases, N. fallacis was recovered in brushing samples some time after their release, indicating that a surviving population was present in those houses.  At times, temperatures in all houses reached levels that are considered detrimental to N. fallacis.  The use of predatory mites did not result in any loss of crop quality or volume.  No miticides were necessary in any of the study tunnels.  While soil applied imidacloprid was used on a number of the zucchini tunnels preventively for beetle control, only in one instance was a foliar insecticide application necessary for insect control (aphid).  At the preventive release rate of 9 mites/sq. yd., the cost was $25 per tunnel per release.   

Blacklight Network Alerts Growers to Big Corn Earworm Flights


The network of over 80 blacklight insect survey traps maintained and operated by the Rutgers Cooperative Extension Vegetable IPM Program or in association with Garden State Pest Management is the primary tool with which population levels of European corn borer (ECB) and corn earworm (CEW) are determined in NJ.  Data collected from these traps is made immediately available to growers participating in the IPM Program, and is use to create weekly spatial images of pest populations.  The images are distributed weekly in the vegetable crops edition of the Plant and Pest Advisory Newsletter, and on the web at http://www.pestmanagement.rutgers.edu/IPM/Vegetable/Pest%20Maps/maparchive.htm
Spatial images, linked to threshold and control information, permit growers to make more informed decisions about pest management in their crops.  This leads to reduced pesticide use when possible, and optimal pesticide use in response to increased pest pressure.  


The CEW is one of the most significant pests on crops such as sweet corn, snap and lima beans, and lettuce.  Timing of control is critical, both to the health of the crop, and to avoid overusing insecticides.  Appropriate timing of control is achieved with knowledge of the current population of CEW adults.  The RCE Vegetable IPM Program provides this information through the blacklight network.  


In many years of monitoring adult CEW, patterns have emerged in the population dynamics of this highly migratory pest.  One that is generally accepted is that CEW adults travel northward on turbulent low pressure systems like tropical storms.  Such systems are not uncommon along the Atlantic coast late in the growing season.  This phenomenon has occurred often enough that many in the agricultural community expect increased CEW numbers (and the need for tighter control measures) with the passing of such storms.  In the 2002 growing season, however, a very different situation occurred.  Beginning on Aug. 11, a dramatic, statewide increase in adult CEW began.  Prior to this event, the state average nightly catch was below 5 moths per night.  At the height of the influx, the state average was nearly 30 moths per night; an extremely high population, capable of devastating crops such as sweet corn.  Interestingly, this sudden increase occurred without the aid of a tropical storm system.  Without of a trap network, there would have been no warning that such an event was taking place, and significant damage would have occurred to host crops.  With adequate notice of the increase, growers had time to respond with tighter insecticide schedules on vulnerable crops.  


A review of CEW trap catches of the past four seasons shows that sudden moth increases in NJ can and do occur in the absence of southerly low pressure systems.  It appears that a period of southerly surface winds during periods of high CEW adult activity in states to our south may result in these CEW events.  Various atmospheric phenomena can result in southerly breezes, including high pressure off the mid-Atlantic coast.  In three of the last four years, NJ has received large, sudden increases in CEW adults following increased activity in lower mid-Atlantic states and periods of southerly surface winds at the same time.  It is not clear what the exact interaction is between CEW and these winds, but it is likely that CEW migration northward is aided to an extent by this weather pattern.  At present, the blacklight trap network provides the only warning of such CEW events of economic importance, and has had a critical role in helping growers respond appropriately to these threats.

Educating Growers about Oriental Beetle in Sweet Potatoes


Indications from Vegetable IPM Program studies on oriental beetle are that it is likely the most serious insect pest of sweet potatoes in New Jersey.  At the beginning of the project in 1999 two growers in the Vineland area were keenly aware of the problem and asked for assistance in finding the cause of the insect damage. Market concerns, in combination with excessive oriental beetle damage caused one of these growers stopped raising sweet potatoes.  In 2002 trapping of oriental beetles was expanded to include farms in the Swedesboro area.  These growers were unfamiliar with oriental beetle injury.  At harvest, two of these growers experienced approximately 10% crop damage attributed to oriental beetle.  As a result of the Vegetable IPM activities of trapping beetles, presenting information at twilight meetings and personal conversations, New Jersey sweet potato growers now have an increased awareness and understanding oriental beetle damage potential and management.

Continued Support for Insect Pest Monitoring by the Vegetable IPM Program 


The 2002 growing season saw an influx of large numbers of corn earworm (CEW) moths and beet armyworm (BAW) moths, especially in the southern half of the state.  The network of 85 blacklight traps maintained statewide by the Vegetable IPM program provided growers with current CEW, averting a potentially devastating amount of damage to sweet corn and lettuce.  The trap network also confirmed the large build up of pheromone trap catches of BAW, a difficult pest to manage. At a time of generally low economic activity state and nation wide, farmers are looking to reduce production costs without sacrificing yields or crop quality.  Many of the participating farmers this year expressed their satisfaction, saying that they rely on both blacklight and pheromone trap information to determine frequency of spraying for these two pests.  “Some years you spray less and some years you have to spray more”, said one Vineland area grower.  Without this trap network, they would have been left to guess how frequently to treat crops in what could have been disastrous growing season.

IPM Program Delivery

Blacklight Trap Program


A statewide network of eighty-four blacklight traps was maintained for monitoring the levels of several major agricultural insect pests, including European corn borer (ECB) and corn earworm (CEW).  ECB and CEW are important pests of vegetable crops including sweet corn, lettuce, snap and lima beans, tomatoes, white potatoes, and peppers.  The value of these commodities is approximately $64,890,000.  Blacklight trap counts provide information for growers to forecast pest problems and improve the timing of pest control treatments.  Growers in the blacklight trap and/or scouting programs received twice weekly reports of pest levels at their trap location as well as information from one to three nearby trap locations.  Grower and industry (agrichemical companies, processors, and private consultants) support to fund summer field scout hours and mileage was obtained at a cost of $300 per blacklight trap (see industry sponsored programs for more details).


The blacklight trap network information reaches a wider audience than individual growers and industry program participants.  The trap information is compiled and presented in the Plant and Pest Advisory Vegetable Crops Edition newsletter as weekly pest distribution maps.  Through June of 2002, maps were produced in cooperation with Marilyn Hughes at the Center for Remote Sensing and Spatial Analysis (CRSSA) at Cook College.  After June, the maps were produced through the Pest Management Office.  Maps are developed using Global Positioning Systems (GPS) and Geographic Information Systems (GIS) technologies. The maps provide a dynamic visual picture of local and regional pest levels that grower and other interested parties can utilize to help improve pest management.  In 2002, the Plant and Pest Advisory Vegetable Crops Edition reached 202 people through the subscription, and the newsletter web site was accessed 4,859 times during the production period (February through early November).  As well as being published in the Plant and Pest Advisory, pest maps were posted at the Pest Management Office and RCE web sites.  

Field Scouting Program


The Vegetable IPM Program actively supports the development of private consulting to deliver field scouting services to farmers.  At this time three independent companies and one chemical company are offering pest management services in southern and central counties.  IPM personnel collaborate with the consultants by providing trap information, sharing insect traps in return for trap data, and providing field scout educational training.  In areas where consultants are not available growers provide funding for the Vegetable IPM Program to hire field scouts.  In 2002, RCE provided scouting services for 32 growers and 1078 acres of primarily sweet corn, tomatoes, peppers, pumpkins, and cole crops.  These figures changed little from the 2001 growing season.  Greater than 36,000 acres are impacted by Vegetable IPM Program activities through the use of traps, and other IPM information provided to the agricultural community via newsletters, CRSSA and RCE web sites, and IPM Program supported crop consultants.

RESEARCH PROJECTS


Vegetable IPM Program personnel, in cooperation with industry, university, and other government partners, conducted a total of 12 studies and projects on various crops for 2002  These studies and projects were supported with grower, industry, grant, and other IPM funds.  Specific research projects impacted a wide range of vegetable crops, including sweet corn, tomatoes, peppers, eggplant, sweet potatoes, and pumpkins.  Short summaries of the external and internal grant funded projects and industry supported programs that were conducted in 2002 are listed below.

External Grant Funded Projects

1. Demonstration and Evaluation of Integrated Crop Scouting on Pumpkins in Southern New Jersey.
Ingerson-Mahar, J., Holmstrom, K.E., Walker, S.D., Hamilton, G.C., Infante-Casella, M., Samulis, R., Johnston, S.A., Sciarappa, W., and F. Spieker.  EPA Strategic Agricultural Partnerships grant ($40,000).

The objective of this project was to utilize on-farm demonstrations to evaluate jack-o-lantern type pumpkins managed according to the IPM scouting protocol compared to the same variety treated according to the grower’s usual practices.  Six farms participated in the study, 5 in 2001 and 1 in 2002, all in southern New Jersey.  As has been observed in the studies in the northern part of the state, the primary threat to pumpkin health is due to foliar diseases, particularly powdery mildew.  Disease scouting and treating when powdery mildew exceeded threshold levels resulted in a decrease of 1 to 4 fungicide applications when compared to the standard treatment of initiating applications at vine run. The 2002 farm was an exception.  The severe heat and dryness contributed to an early infestation of powdery mildew and fungicide applications began at vine run.   As many as two insecticide treatments were reduced in some of the IPM blocks, with no significant yield effect.  Some further insecticide reductions may be possible, especially if the results could be demonstrated over several years under varying pest pressures.  In general scouting for diseases and insects in pumpkins has an immediate potential for pesticide reduction as well as improved application timing and choice of materials.  Growers were positive about the results of the demonstration project, and at least one of the five farms is interested in having private consultants scout his pumpkins next year.  Two growers liked the benefits of regular scouting, but wanted to see the cost advantages over a few years. The 2002 farmer was disappointed with the overall yield loss due to weather conditions.
2. Determining Oriental Beetle Population Levels in Sweet Potatoes using Pheromone Traps.
J. Ingerson-Mahar, Walker, S.D., Ghidiu, G., Henninger, M., and R. VanVranken.  Funded by the Charles E. and Lena Maier 2001 Research Award ($1400) (2yr.).

In 2002, pheromones were once again used to trap male oriental beetles near sweet potato fields in an attempt to correlate trap catch with crop damage on 4 farms, one farm in the Vineland area and the others in the Swedesboro area.  The pheromone concentration was reduced from 300 micrograms, which had been used in 2001 to 30 micrograms in 2002.  Despite the decrease in pheromone strength thousands of beetles were trapped in all fields.  Seven of the ten fields containing traps received insecticide treatments to reduce the number of adults and consequently root damage.  Harvest data indicated inconsistent results between trap catches and crop damage.  Two of the treated fields had untreated areas left to compare for damage levels.  Both fields had suffered significant oriental beetle damage within the past two years.  However neither of the untreated areas had significant damage in 2002 despite having the highest beetle trap counts among the ten fields.  The three untreated fields each had approximately 10% feeding damage on the roots despite having the lowest counts.  

3. Copitarsia spp. Survey From Selected Blacklights.  

Ingerson-Mahar, J., Holmstrom, K.E., Walker, S.D., and D. Durian.  NJDA/APHIS  ($2000).


Several species in the genus Copitarsia (Lepidoptera: Noctuidae), are damaging pests of vegetable and ornamental crops in Central and South America.  In recent years, larvae of these pests have been intercepted by APHIS agents on crops from Mexico and Peru at various U.S. ports.  USDA has determined that there are many of the same hosts and climate types in the U.S. as those favored by Copitarsia in its known geographical range.  For this reason, there is concern that this pest could become established in the U.S.  To expand its monitoring capability, APHIS, through NJDA requested blacklight sampling from the RCE Vegetable IPM Program from selected traps. During the 2002 season, samples from traps nearest ports of entry were separated and studied for the presence of Copitarsia spp.  As yet, no specimens have been found.  This project has laid the groundwork for a more extensive and intensive sampling program in 2003.

4.    Carrot Weevil Monitoring

Ingerson-Mahar, J., Walker, S.D., Holmstrom, K.E., Ghidiu, G., Probasco, P., and R. VanVranken.   Funded by the Charles E. and Lena Maier 2002 Research Award ($2200) (2yr.).


Carrot weevil has become a severe pest of processing carrots grown in New Jersey and is threatening to drive the processing carrot crop out of New Jersey.  In 2002 five fields in Salem County were sampled for carrot weevil adult activity in order to gain more insight on weevil biology and distribution.  Three current carrot fields and two fields which had grown carrots in past years, 2001 and 2000 were sampled using carrot bait traps.  Most traps were placed on the field borders but some were placed in the fields' interior.  Weevil adults were collected from all five fields with the two fields which had previously been in carrots having adults in the field interiors.  Adults were collected in border traps before the planted carrots had reached the 4 leaf stage.


It was discovered that weevil adults could be caught in pitfall traps: cups set flush with the soil surface with a water/ethylene glycol mixture as a preservative and protected from rain by a plywood cover.  Nineteen pitfall traps were set in two carrot fields and the one year old field.  The pitfall traps caught adult weevils in the field centers indicating that either adult weevils spread rapidly from the field borders or that they are able to persist in the field surviving field preparation and planting.  The combined use of both traps appears to be a promising means of monitoring adult weevil activity through the growing season.  More work on using these traps for monitoring carrot weevils will be done in 2003.

Internal Grant Funded Projects
1. Modeling ECB Flight Patterns Using GIS/GPS Technologies.
Holmstrom, K.E., Hughes, M.G., Hamilton, G.C., Ingerson-Mahar, J., Robinson, D., Green, E., and W. Strawderman.   Sponsored by NJAES ($47,394)

The RCE Vegetable IPM Program historical ECB data set will be combined with a data set containing historical weather data provided by the Office of the State Climatologist (ONJSC), Cook College.  The ONJSC will develop a database of daily weather observations from over 50 stations situated throughout New Jersey.  Variables included in this Structured Query Language (SQL) database will include maximum and minimum temperature and precipitation.  The database will permit flexible retrieval and analyses of these values or variables derived from these observations (e.g., degree days).  Data will include observations from 35 National Weather Service (NWS) Cooperative Observing Program stations, the 10 NWS Automated Surface Observing System observing stations, the 15 South Jersey Resource Conservation and Development Council RISE stations, and the 20 ONJSC HomeNet stations (all are approximate numbers).  A quality control routine will be developed to eliminate suspicious observations from consideration, a quantity we are confident will be minimal.  An ONJSC meteorologist will assemble data for the past eight years.  This individual will also develop and implement the quality control routine.  An ONJSC programmer will create and populate the database.  Daily reports in real time (i.e., midnight for most stations, 2 AM for RISE stations) will also be retrievable and loaded into the database.  Means of straightforward data retrieval will also be developed.  This includes direct access to the SQL database, ftp of data, and web display of data and derived products.  With these two historical databases, sophisticated multivariate statistical modeling techniques will be utilized to model the relationship between insect population levels and growing season temperatures. The historical data will be used to develop the model, and data generated during the 2002 growing season will be used for validation.  The end result will be a method to predict insect population level based on temperature data.  The model will explicitly incorporate spatial and temporal effects, and will fully characterize the uncertainty associated with model predictions.

2. Voltinism and Larval Parasitism of ECB in NJ.
Holmstrom, K.E., Walker, S.D., and J. Ingerson-Mahar. Funded by the Vegetable IPM Program.

The European corn borer (ECB) is a pest of several vegetable crops in New Jersey, including sweet corn, peppers, and snap beans.  Cooler climates (as occur in higher elevations of Pennsylvania and New York) are dominated by the univoltine (one generation) strain of ECB.  The adult stage of the univoltine strain usually occurs in mid summer.  In the mid Atlantic states, the ECB is typically a multivoltine strain insect, completing at least two generations per year.  The presence of the univoltine strain in New Jersey has been an unanswered question for some time.  Recent review of eight years of adult flight patterns does not support the presence of a univoltine strain, but rather a multivoltine strain with two generations in the northern counties and three in the south.  The length of post diapause development (the length of time between achievement of the larval chilling requirement and pupation) is a key to which ECB strain is present.  Univoltine individuals require a much longer post diapause period than do bi- or univoltine ECB.  

In March and April of 2000-2002, Rutgers Vegetable IPM Program personnel searched fields of standing corn stalks from the previous season for overwintered European corn borer (ECB) larvae.  The larvae, from 3 to 4 sites representing different geographical regions in New Jersey (Elmer/Shirley and Alloway, Salem county; Clinton, Hunterdon County; and Halsey (’00, ‘02) and Sussex (‘01), Sussex County), were collected and placed in an incubator at 25ºC.  Accumulations of heat units (growing degree-days base 50ºF (GDD50)) prior to incubation were collected from the nearest weather stations to the collection sites.  GDD 50 was calculated daily during incubation, and added to the previous accumulations.  In this manner, GDD 50 requirements for the post diapause period of larvae from each site could be determined.

An additional benefit to this study is the ability to determine rates of parasitism of ECB larvae by other insects.  The wasp Macrocentrus grandii (Hymenoptera: Braconidae), and the fly Lydella thompsoni (Diptera: Tachinidae) are two exotic insect parasites that have been released in the U.S.  L. thompsoni was most recently released in Delaware in the 1970’s, in an effort to re-establish the parasite after its’ populations declined through the 50’s and 60’s.  M. grandii was originally released in the 1920’s in Mass. and Ohio.  In 2000, parasitism rates by M. grandii ranged from 0 to 17.65%, while parasitism rates by L. thompsoni ranged from 0 to 8.82%.  In 2001, parasitism rates were from 0 to 13.86% and from 0 to 4.95% for M. grandii and L. thompsoni, respectively.  In 2002, parasitism rates ranged from 3.2% to 14.7% for M. grandii and from 0 to 5.3% for L. thompsoni.  In 2002, at Halsey, the northernmost site, there was 2% (2 specimens) parasitism by Eriborus terebrans (Hymenoptera: Ichneumonidae), a parasitoid of ECB that is more common in the north central U.S.  In all years, the highest rates of parasitism by both insects came from the Elmer/Shirley, Salem County site.  Overall parasitism rates are higher in the southern sites, with the fly parasite apparently absent at the northern sites.  

Post diapause developmental curves from ECB larvae collected from separate geographical locations in the state thus far are consistent with the adult flight patterns.  There is no sign of a mid-summer, univoltine adult generation.  All larvae collected show shorter post diapause development that is favored in warmer climates and leads to multiple adult generations.  
3. Mapping Pest Populations Using GIS/GPS Technologies.  
Holmstrom, K.E., Hughes, M.G., and S.D. Walker.  Sponsored by NJAES, the Grant F. Walton Center for Remote Sensing and Spatial Analysis (CRSSA), and the RCE Vegetable IPM Program.


The RCE Vegetable IPM Program continued its efforts with CRSSA in creating and disseminating time sensitive maps of adult European corn borer (ECB) and corn earworm (CEW) populations. Maps are published weekly in the Vegetable Crops edition of the Plant and Pest Advisory Newsletter, and are posted on the web at http://www.pestmanagement.rutgers.edu/IPM/Vegetable/Pest%20Maps/maparchive.htm  The high resolution of these insect maps, and their acceptance by the agricultural community has resulted in this program’s appearance in several presentations in 2002, including one on contour mapping at the Entomological Society of America National Conference in Ft. Lauderdale, Fla. 
4. Penn State Sweet Corn Pest Monitor Web Site.

Holmstrom, K.E., Walker, S.D., and  J. Ingerson-Mahar.  Funded by the Vegetable IPM Program.

For the third year RCE IPM personnel contributed weekly trap data to be included in a regional map of sweet corn pest populations that is coordinated and produced by Penn State personnel.  Weekly geo-referenced adult ECB and CEW blacklight trap data was forwarded throughout the season to the lab of Dr. Shelby Fleischer of Penn State.  The New Jersey trap data was displayed graphically along with other northeastern and Mid-Atlantic states in a web site called the Sweet Corn Pest Monitoring Network http://pestwatch.cas.psu.edu/SC/default.html. 

The information, displayed as color coded points, shows pest activity and general population trends over a large geographical area and is useful especially for tracking regional movement of migratory pests of sweet corn.  The activity at the web site has been increasing every year.   Since its inception, user sessions have risen steadily with 7748 sessions through August, 2002.   This represents an increase of 53% over the previous August.  The web activity trends show the greatest activity during the months of August and September when the majority of sweet corn is silking and migratory moth populations are the primary pest concern to growers. 

5. Research Plot Scouting at the Snyder Research and Extension Center.
Holmstrom, K.E.  Funded by the Vegetable IPM Program.



As a service to the researchers at the Snyder Research and Extension Center in Pittstown, Hunterdon County, the northern New Jersey Program Associate in the Vegetable IPM Program conducted insect and disease scouting on research plots.  Examples of scouted research crops were globe artichokes, pumpkins, squash, and cole crops.  Regular monitoring of globe artichokes was particularly important, due to uncertainty regarding pests of that crop in New Jersey.  Artichokes were scouted weekly for the presence of insect and diseases.  Several new insect pests were identified this year.  These were black bean aphid, Aphis fabae (Homoptera: Aphididae), and the thistle defoliating beetle, Cassida rubiginosa (Coleoptera:Chrysomelidae).  Based on two years of scouting, the ECB has the potential to damage significant numbers of buds, while black bean aphid is capable of causing extreme foliar distortion.  The defoliating beetle consumes some leaf tissue, but as yet has not resulted in measurable injury.  Moreover, scouting of peppers led to the correct identification and prompt management of a cyclamen mite (Steneotarsonemus pallidus) (Acarina: Tarsonemidae), outbreak in research plots, and scouting of cole crops led to the cessation of copper sprays as these were causing a phytotoxic reaction.  In addition to these activities, the Program Associate trained 2 members of the farm staff to conduct regular scouting on research plots of tomatoes, peppers, and white potatoes.

6. Evaluation and Demonstration of Two-Spotted Spider Mite Biological Control in New Jersey High Tunnel Tomato Production.

Holmstrom, K.E, Walker., S.D., and J. Ingerson-Mahar.  NJAES Program Enhancement Grant ($20,839) Year 1 of 2.
As part of a greater program enhancement grant designed to provide greater support to the fresh market tomato industry in NJ, the RCE Vegetable IPM Program was provided funding to evaluate and demonstrate the use of predatory mites for the management of TSSM in high tunnel vegetable production.  First year results indicate that TSSM was adequately controlled in this system, although evidence of predatory mite involvement in control is circumstantial.  Overall, TSSM populations were managed at sub-economic levels, and there is evidence longer term predator establishment at one of the sites.  This project will build on the Vegetable IPM Program’s previous experience with bio-control in the high tunnel system.  

7.    Stinkbug Trapping in Tomatoes. 

Ingerson-Mahar, J., and K.E. Holmstrom.  As part of NJAES Program Enhancement Grant ($1500) (2 yr.) 


Certain species of stinkbugs, especially the genus Euschistus can be serious pests causing cosmetic injury to tomato fruit by their feeding.  These insects are difficult to monitor by field scouting because they are adept at hiding in the foliage.  Several trap designs were tried in 2002 to determine if stinkbug populations could be monitored in the field.  Traps that were used included tedder traps, red and green sticky spheres, malaise traps and in southern New Jersey white sticky boards.  Traps were deployed at two farms with staked tomatoes, one in southern New Jersey and one in the north.  Results indicate that none of the traps were particularly effective in tracking stinkbug levels.  No stinkbugs were collected on the 24 sticky spheres, and only one stinkbug was collected from the 8 tedder traps.  A total of 9 Euschistus stinkbugs were collected from 2 malaise traps.  None of these traps caught sufficient numbers of stinkbugs to provide useful tracking of stinkbug numbers.  Additional trapping of stinkbugs will be attempted in 2003.

Cooperative Programs with Private Industry

      Cooperation with Garden State Pest Management Company.
Holmstrom, K.E., Ingerson-Mahar, J., and F. Spieker.  Funded by participating growers, Garden State Pest Management, and the RCE Vegetable IPM Program.


RCE Vegetable IPM personnel continued the cooperative program with the Garden State Pest Management consulting company to provide blacklight trap and scouting services to growers in the central NJ counties.  In return for the use of the blacklight traps the private consultant provided the RCE IPM Program with the trap information that otherwise would have to be collected by RCE hired summer help.  As a result, RCE was able to obtain essential information without the cost of hiring summer help, which saved the RCE program approximately $5000 in salary and mileage expenses.  The benefit to the private consultant was the ability to provide necessary services to growers with equipment that otherwise would have been prohibitively expensive for a small businessperson ($10,000+ for the traps currently in use).  The company also provided a summary of pest activity that was used in the RCE Plant and Pest Advisory newsletter column, the IPM Update.  RCE IPM Program personnel met and consulted with GSPM personnel during the season to provide educational training in vegetable IPM methods, including pumpkins and winter squash.

Grants Received in 2002:

1.   Holmstrom, K.E., Walker, S.D., J. Ingerson-Mahar. Evaluation and Demonstration of two-spotted spider mite biological control in New Jersey high tunnel tomato production.  NJAES Program Enhancement Grant. ($20,839) (2 yr.).
2.   Hamilton, G.H., Holmstrom, K.E., J. Ingerson-Mahar.  Evaluation and Demonstration of two-spotted spider mite biological control in New Jersey high tunnel vegetable production.  EPA Region 2 Special Projects Grant.  ($34,981). 

3.   Holmstrom, K.E., Hughes, M.G., Walker, S.D., Ingerson-Mahar, J., Hamilton, G.C., Robinson, D., Green, E., and W. Strawderman.  Statistical modeling of European corn borer and weather data.  NJAES Program Grant.  ($47,394).
4.   Hamilton, G.C., Holmstrom, K.E., and J. Ingerson-Mahar.  Detection of a Newly Introduced Insect Pest in New Jersey.  NJAES Rapid Response Gant ($4,500).

5.    Ingerson-Mahar, J., Holmstrom, K.E.. Blacklight Survey for Copitarsia spp.  NJDA/APHIS   ($15,000)

6. Ingerson-Mahar, J., Holmstrom, K.E., Walker, S.D., and D. Durian.. Copitarsia spp. Survey From Selected Blacklights.  NJDA/APHIS  ($2000).

EDUCATIONAL OUTREACH

In 2002 the RCE Vegetable IPM Program personnel provided information on vegetable IPM programs or research at 3 national or international meetings, 4 regional or state, and 15 local grower, industry, or other educational meetings.  IPM personnel organized 2 educational meetings.  In addition, publications for both growers and others in the agricultural and scientific community were produced including 3 state and regional proceedings articles, and 1 extension publications.  Seasonally current pest management information is published in the RCE Plant and Pest Advisory.  IPM personnel contributed 21 articles (including pest population maps) for the weekly column ‘IPM Update’ and 3 additional feature articles for the Vegetable Crops edition.  Also, 1 article was included in the Organic Crops edition.  
IPM Training


Joe Ingerson-Mahar and Kris Holmstrom conducted a half-day IPM training session in conjunction with NOFANJ on pest management and specific techniques for organic growers at Spring Hill Farm in Hopewell, New Jersey.  The session included general pest biology as well as management strategies for organic growers. 

Four RCE field scouts and one private consultant were provided individualized and intensive training throughout the field season under the supervision of the program associates.  Additionally, two staff members at the RCE Snyder Research and Extension Center were trained in vegetable scouting so that research projects at the farm could be scouted on a regular basis.

Four consultants received support as needed, including trapping services, scouting assistance, and technical expertise

Media

        Chapter Published: Agroecology of Carabid Beetles

      Joe Ingerson-Mahar was asked to contribute a chapter on carabid beetle morphology and how it might relate to feeding habits and ultimately pest management.  The book, 356 pages, was published in October, 2002, by Intercept Ltd., London, England. 
Television Production: Alloway Township School's Family Science Night

On October 3, 2001 Joe Ingerson-Mahar presented a talk on basic entomology for the Alloway Township School for the Family Science Night: Visiting Scientist Program.  Portions of his presentation along with interviews of the lead teacher and kids were televised on New Jersey Network Television (NJN) four times from November 26, 2001, to January 5, 2002.
The Grower:  Tackling a Tomato Problem

      RCE Vegetable IPM Program staff members were featured prominently in the cover story of the June-July issue of The Grower Magazine.  The article focused on the RCE Vegetable IPM Program’s investigations on stinkbug and thrips monitoring in fresh market tomatoes.

Increased Content on PMO Website

      A number of significant updates have been made to the Vegetable Integrated Pest Management site, (http://www.pestmanagement.rutgers.edu/IPM/Vegetable/index.htm).  New content includes Power Point presentations on selected IPM topics, IPM related publications, current and archived insect population maps, information on IPM program availability, scouting forms for selected crops, archived annual reports, vegetable crop guidelines for IPM certification, and selected crop profiles.  

National or International Presentations

Holmstrom, K.E., Hughes, M.G., Walker, S.D., and J. Ingerson-Mahar. Effects of Weather Systems on Adult Corn Earworm Populations in New Jersey.  Poster presentation.  International IPM Conference: Exploring New Frontiers in Pest Management.  Toronto, Canada.  March 24-26, 2002.

Ingerson-Mahar, J., Holmstrom, K.E., Walker, S.D., Nitzsche, P.J. , and M. Infante-Casella.     
Development of an Educational IPM Poster for Farm Markets.  Poster presentation.  International IPM Conference: Exploring New Frontiers in Pest Management.  Toronto, Canada.  March 24-26, 2002.

Ingerson-Mahar, J., Holmstrom, K.E., Walker, S.D., Hamilton, G.C., Infante-Casella, M., Samulis, R., Sciarappa, W., Johnston, S.A., and F. Spiecker.  
Pumpkin Demonstration for Adopting IPM Practices in New Jersey.  Poster presentation.  International IPM Conference: Exploring New Frontiers in Pest Management.  Toronto, Canada.  March 24-26, 2002.

Holmstrom, K.E., M. G. Hughes, J. Ingerson-Mahar.  Presenting Time Sensitive Pest Data and Developing Pest Models using GIS/GPS Technologies.  ESA National Meeting.  Ft. Lauderdale, Fl.  Nov. 17-20, 2002.  

Ingerson-Mahar, J., Holmstrom, K.E., Walker, S.D., Hamilton, G.C., Infante-Casella, M., Samulis, R., Sciarappa, W., Johnston, S.A., and F. Spiecker.  
Pumpkin Demonstration for Adopting IPM Practices in New Jersey.  Poster presentation.  Federation of American Farm Bureaus National Meeting.  Reno, NV.  January, 2002.

Infante-Casella, M., Ingerson-Mahar, J.,  Walker, S.D., Holmstrom, K.E., Samulis, R., and W. Sciarappa.  Demonstration and Evaluation of Integrated Crop Management Scouting on Pumpkins in Southern New Jersey.  Poster presentation. XXVI International Horticultural Congress.  Toronto, Canada. August 2002.

State or Regional Presentations

Cowgill, W.P., Holmstrom, K.E., Maletta, M., Nitzsche, P.J., and S.A. Johnston.  Managing powdery mildew on pumpkins with resistant varieties and fungicides, 2001. Proceedings of the Mid-Atlantic Veg. Workers Conf.  Nov. 7-8, 2001.

Maletta, M., K.E. Holmstrom, W. Tietjen, W. Cowgill, G. Ghidiu.  Evaluation of Controls for Flea Beetle on Eggplant in an Organic Production System. Mid-Atlantic Vegetable Workers Conference. Newark, DE.  November 7-8, 2001.

Holmstrom, K.E., Hughes, M.G., Walker, S.D., and J. Ingerson-Mahar.  Presenting Time Sensitive Pest Data and Developing Pest Models using GIS/GPS Technologies.  ESA Conference, Eastern Branch.  Ocean City, MD.  March 10-12, 2002.

Walker, S.D., Ingerson-Mahar, J., Holmstrom, K.E., Infante-Casella, M., Samulis, R., Sciarappa, W., and S.A. Johnston.  Demonstration and Evaluation of Integrated Crop Scouting on Pumpkins in Southern New Jersey.  New Jersey Vegetable Growers Association.  Jan. 15-17, 2002.

Ingerson-Mahar, J., and S.D. Walker. Pumpkin IPM, Results of the Pumpkin IPM Demonstration. Regional Pumpkin Meeting, Bridgeport, NJ, March 2002.

Local Presentations

Cowgill, W.P., Holmstrom, K.E., Maletta, M., and S.A. Johnston. Pumpkin Research Notes:  Things to Consider for 2002. North Jersey Commercial Vegetable Growers Meeting.  Snyder Research Farm.  2/28/02.

Holmstrom, K.E., Walker, S.D., and J. Ingerson-Mahar.  Savings Associated with Pumpkin IPM Scouting.  North Jersey Commercial Vegetable Growers Meeting.  Snyder Research Farm.  2/28/02.

Maletta, M., Holmstrom, K.E, and W.P. Cowgill. Conventional and Alternative Pest Control Materials for Eggplant.  North Jersey Commercial Vegetable Growers Meeting.  Snyder Research Farm.  2/28/02.

Ingerson-Mahar, J., Holmstrom, K.E., and S.D. Walker.  Vegetable IPM Advisory Group :  Focus Areas.  North Jersey Commercial Vegetable Growers Meeting.  Snyder Research Farm.  2/28/02.

Ingerson-Mahar, J. Holmstrom, K.E., and S.D. Walker.  Savings Associated with Pumpkin IPM Scouting.  Central Jersey Commercial Vegetable Growers Meeting.  Freehold, NJ.  February, 2002.

Holmstrom, K.E.  IPM in New Jersey:  Insect Mapping and an Overview of IPM for Three Crops.  Lecture in:  Sustainable Agriculture.  Nov. 6, 2002.

Ingerson-Mahar, J.  Carabid Morphology Influencing Feeding Habits.  Poster presentation.  Entomology Public Relations Day.  Rutgers University.  January, 2002.

Ingerson-Mahar, J.  Basic Entomology.  Presentation to Burlington County master gardener program.  Mt. Holly, NJ. February, 2002.

Ingerson-Mahar, J.  Soil Fundamentals.  Presentation to Camden County master gardener program.  Clementon, NJ. February, 2002.

Ingerson-Mahar, J.  Basic Entomology.  Presentation to Gloucester County master gardener program.  Clayton, NJ. February, 2002.

Ingerson-Mahar, J.  Basic Entomology and Vegetable IPM.  Presentation to Somerset and Hunterdon County master gardener programs.  Bridgewater, NJ. October, 2002.

Ingerson-Mahar, J.  Summary of the Results of the Vegetable IPM Advisory Committee Meeting.  Presentation at the White Potato Council Spring semi-annual meeting.  Newfield, NJ.  May, 2002.

Ingerson-Mahar, J.  IPM Poster Status.  Presentation at South Jersey Vegetable Twilight Meeting.  Repaupo, NJ.  May, 2002.

Ingerson-Mahar, J.  Oriental Beetle in Sweet Potatoes.  Presentation at South Jersey Vegetable Twilight Meeting.  Swedesboro, NJ.  Sept., 2002.

Ingerson-Mahar, J.  Oriental Beetle in Sweet Potatoes.  Presentation at South Jersey Vegetable Twilight Meeting.  Buena, NJ.  Oct., 2002.

Meetings Organized

Ingerson-Mahar, J., and K.E. Holmstrom.  IPM Training for Organic Growers.  In association with NOFANJ.  Hopewell, NJ.  June, 2002.

Ingerson-Mahar, J., Holmstrom, K.E., and S.D. Walker. Vegetable IPM Advisory Group.  Atlantic City, NJ.  January 16, 2002.

National or Regional Publications

Cowgill, W.P., Holmstrom, K.E., Maletta, M., Nitzsche, P.J., and S.A. Johnston.  Managing powdery mildew on pumpkins with resistant varieties and fungicides, 2001. Proceedings of the Mid-Atlantic Veg. Workers Conf.  Nov. 7-8, 2001.

Walker, S.D., Ingerson-Mahar, J., Holmstrom, K.E., Infante-Casella, M., Samulis, R., Sciarappa, W., and S.A. Johnston.  Demonstration and Evaluation of Integrated Crop Scouting on Pumpkins in Southern New Jersey.  Proceedings of the Mid-Atlantic Veg. Workers Conf.  Nov. 7-8, 2001.
State Publications

Cowgill, W.P., Holmstrom, K.E., Maletta, M., Nitzsche, P.J., and S.A. Johnston.  Managing powdery mildew on pumpkins with resistant varieties and fungicides, 2001.  Vegetable Plant Pathology Research Results 2001. Rep. # 26.

Walker, S.D., Ingerson-Mahar, J., Holmstrom, K.E., Infante-Casella, M., Samulis, R., Sciarappa, W., and S.A. Johnston.  Demonstration and Evaluation of Integrated Crop Scouting on Pumpkins in Southern New Jersey.  Proceedings of the New Jersey Vegetable Growers Association.  Jan. 15-17, 2002.

Hamilton, G., J. Ingerson-Mahar, K. Holmstrom, S. Walker.  2002 Vegetable Integrated Pest Management Delivery Program.  Rutgers Cooperative Extension Information Sheet IS005.

Ingerson-Mahar, J., K. Holmstrom, S. Walker.  2001 Annual Report.  Rutgers Cooperative Extension publication E266.

Ingerson-Mahar, J., K. Holmstrom, S. Walker.  2001 Annual Report (brochure version).  Rutgers Cooperative Extension publication E267.

Holmstrom, K.E.  Weekly ECB and CEW Distribution Maps – 2002.  RCE Pest Management Office Web site: http://www.pestmanagement.rutgers.edu/IPM/Vegetable/Pest%20Maps/maparchive.htm
Holmstrom, K.E.  Vegetable IPM Update.  21 articles in the 2002 RCE Plant and Pest Advisory Vegetable Crops Edition.  May 8 – October 4, 2002 (excluding Sept. 18).

2002 RCE Plant and Pest Advisory Vegetable Crops Edition articles:

Ingerson-Mahar, J. Field Scouting of Pumpkins. March 6 edition.

Ingerson-Mahar, J. Corn Earworm Alert.  Sept. 18 edition.

Ingerson-Mahar, J. Survey Cover Crops for Wireworms. October 2 edition.

2002 RCE Plant and Pest Advisory Organic Crops Edition articles:

Maletta, M., Holmstrom, K.E., Ghidiu,G., Tietjen, B., and W. Cowgill.  Evaluation of Surround for Pest Control on Eggplant.  January 31, 2002.

Other Educational Materials

Walker, S.D., and K. E. Holmstrom.  Operation of the Blacklight Trap.  Excerpted in Gempler’s,  Inc. Blacklight Trap Instruction Sheet.  Information provided to every customer purchasing a 15-watt blacklight trap from Gempler’s, Inc.

Advisory Roles

Joe Ingerson-Mahar serves as an advisor to the Invasive Species Council, New Jersey Department of Agriculture, and participates in NJINPAS Advisory Committee Meetings.

COOPERATORS

Rutgers Cooperative Extension

1. Roger Garrison, RCE IPM Field Technician.

2. Kirsten E. Haberkern, RCE IPM Field Technician.

3. Michael Russick, RCE IPM Field Technician.

4. Patrick Samulis, RCE IPM Field Technician.

5. Marilyn G. Hughes, Program Associate, Grant F. Walton CRSSA.

6. Martha Maletta, Research Associate RCE of Hunterdon County.

7. Winfred Cowgill, Agricultural Agent, RCE of Hunterdon County. 

8. Michelle Infante-Casella, Agricultural Agent, RCE of Gloucester County.

9. Wesley Kline, Agricultural Agent, RCE of Cumberland County.

10. Peter J. Nitzsche, Agricultural Agent, RCE of Morris County.

11. Peter Probasco, Agricultural Agent, RCE of Salem County.

12. Ray Samulis, Agricultural Agent, RCE of Burlington County. 

13. William Sciarappa, Agricultural Agent, RCE of Monmouth County.

14. Richard VanVranken, Agricultural Agent, RCE of Atlantic County.

15. William Tietjen, Agricultural Agent, RCE of Warren County.

16. Gerald M. Ghidiu, RCE Specialist in Entomology.

17. George Hamilton, RCE Specialist in Pest Management.

18. Stephen A. Johnston, RCE Specialist in Plant Pathology. 

19. Melvin Henninger, RCE Specialist in Vegetable Crops.

20. Stephen A. Garrison, RCE Specialist in Vegetable Crops. 

21. Edwin Dager, Farm Supervisor, Snyder Research and Extension Farm .

Non Extension Rutgers Faculty

1.  Edwin Green, Professor, Dept. of Ecology Evolution and Natural Resources.
2.  William Strawderman, Professor, Dept. of Statistics.

3.  David Robinson, Professor, Dept. of Geography.

Other Research Institutions

1. Dr. Shelby Fleischer, Penn State University.

2. Mike Smith, Penn State University.

Grower Cooperators

Cape May County

1. Bolton Legates, Legates Farm.  RCE Blacklight Trap Program.  

2. Bob Conover, Conover Farms.  RCE Blacklight Trap Program.

3. Tom Buganski, Buganski Farms.  RCE Blacklight Trap Program.

Cumberland County

1. David Sheppard, Sheppard Farms Inc.  RCE Blacklight Trap Program., TSSM Biocontrol Project.

1. Fred Van Meter, Van Meter Farms.   RCE Blacklight Trap Program.

2. Tom Scrivani, Scrivani Farms.  RCE Blacklight Trap Program.

3. Lou and Robert Tolotti.  RCE Blacklight Trap Program.

4. Kevin and Robert Flaim.  RCE Blacklight Trap Program.

5. Lee Mixner.  RCE Blacklight Trap Program.

Salem County

2. Henry Dubois, H & S DuBois.  RCE Blacklight Trap Program.

1. Andy Buzby, Buzby Farms.  Evaluation of Natural Enemy Populations in Bell Peppers.

2. Charles Paulaitis.  RCE Blacklight Trap Program.

3. Marty Catalano.  RCE Blacklight Trap Program.

4. Ken Porch.  RCE Blacklight Trap Program.

5. Bill Brooks.  RCE Potato IPM Fax Program.

6. Kelly Farms.  RCE Blacklight Trap Program; Carrot Weevil Evaluation. 

7. George Wright.  RCE Scouting Program (peppers).

8. Grant Hitchner.  RCE Blacklight Trap Program, Carrot Weevil Evaluation.

9. Ed Byrnes. Carrot Weevil Evaluation.

Atlantic County

1. Charles Muzzarelli, Muzzarelli Farm.  Determination of Sweet Potato Tuber Damage.

2. George, J.D., Lori Ruggero, Homestead Farms.  RCE Blacklight Trap Program.

3. Joe Deficcio. Deficcio Farms.  RCE Blacklight Trap Program.

4. David Rizzotte, Glossy Fruit Farm.  RCE Blacklight Trap Program.

5. Ed and August Wuillermin.  RCE Blacklight Trap Program.

6. Russell Franceschini.  RCE Blacklight Trap Program.

Gloucester County

3. Chuck and Mike Visalli, C&M Visalli Farms.  RCE Blacklight Trap Program; Farm Host for Scout Training Sessions.

4. David Duffield, Duffields Farm Market.  RCE Blacklight Trap Program; Demonstration and Evaluation of Integrated Crop Scouting on Pumpkins in South Jersey.

5. Ed Gaventa, Cedarvale Farms.  Demonstration and Evaluation of Integrated Crop Scouting on Pumpkins in South Jersey.

6. Glen and Gary Stecher.  RCE Blacklight Trap Program.

7. Charles Zimmerman.  RCE Blacklight Trap Program.

8. Bob Muth.  RCE Blacklight Trap Program. 

7. Joseph Nicolosi, Nicolosi Farms. Determination of Sweet Potato Tuber Damage.

8.   Sam Maugeri. Determination of Sweet Potato Tuber Damage.
Camden County

1. John Rigolizzo, Johnny Boy Farms.  RCE Blacklight Trap Program.

2. Dennis Donio, Donio Farms.  RCE Scouting Program (sweet corn, peppers).

3. Tom Jarvis, Springdale Farms.  RCE Scouting Program (sweet corn).

Burlington County

1. Ray and Ron Abrams, Homestead Farms.  RCE Blacklight Trap Program.

2. Everett Abrams. RCE Scouting Program (sweet corn).

3. John Abrams.  RCE Blacklight Trap Program.

4. Bill, Eric, Peter Johnson, Johnson Corner Farm.  RCE Blacklight Trap Program.

5. Lester Eckert.  RCE Blacklight Trap Program.

6. Tom Sutton. RCE Blacklight Trap Program.

7. John Hunter. RCE Blacklight Trap Program.

8. Ray Hlubik. RCE Blacklight Trap Program; Private scouting.

9. Walt Katona, Katona Farms.  RCE Blacklight Trap Program; Private scouting.

Ocean County

1.  Peter DeWolf, DeWolf’s U-Pick Farm.  RCE Blacklight Trap Program; Private scouting. 

2.  Doug and Charlie Hallock, Hallock’s U-Pick Farm.  RCE Blacklight Trap Program; Private scouting.

Monmouth County

1. Carmine Infante.  RCE Blacklight Trap Program; Private scouting.

2. John Samaha.  RCE Blacklight Trap Program; Private scouting.

3. Don Pyle.  RCE Blacklight Trap Program; Private scouting.

4. Angelo and George DiGregorio.  RCE Blacklight Trap Program; Private scouting.

Mercer County

1. Joe Ruggieri.  RCE Scouting Program (sweet corn) TSSM Biocontrol Project.

2. Gary Mount, Terhune Orchards.  RCE Scouting Program (sweet corn, tomatoes, peppers, pumpkins).

3. Scott Ellis.  RCE Blacklight Trap Program; Private scouting.

4. Ted Wilk.  Little Acres Farm.  RCE Scouting Program (sweet corn, pumpkins, tomatoes, peppers). 

5. George Kerr.  RCE Scouting Program (sweet corn, pumpkins, tomatoes, peppers)

Middlesex County

1. Mickey Protinick.  RCE Blacklight Trap Program; Private scouting.

2. Bob VonThun.  RCE Blacklight Trap Program; Private scouting.

3. Jim and Sue Giamarese. RCE Blacklight Trap Program; Private scouting.

4. Pete Sigle, Clare’s Market. RCE Blacklight Trap Program; Private scouting.

5. Kip Stults.  RCE Blacklight Trap Program; Private scouting. 

Somerset County

1. John Lyman.  RCE Scouting Program (sweet corn).

Hunterdon County

1. Peter, John and George Melick, Towne Farm.  RCE Scouting Program (sweet corn, tomatoes, pumpkins).

2. George Perehinys, Sweet Valley Farm.  RCE Scouting Program (sweet corn, pumpkins).

3. Mike Matthews.  Rainbow Haven Farm.  RCE Scouting Program (sweet corn, peppers), TSSM Biocontrol Project.

4. Ken Ravenberg, Tradition Farm.  RCE Scouting Program (sweet corn).

5. Marc Phillips, Phillips Farm.  RCE Scouting Program (sweet corn, cole crops, tomatoes, peppers).

6. Bob Lecompte.  RCE Scouting Program (sweet corn, pumpkins, tomatoes, peppers, cole crops).

7. Buddy Dunwell.  RCE Scouting Program (sweet corn, pumpkins).

8. John Micek.  TSSM Biocontrol Project.

9. Bob Mishik. RCE Scouting Program (sweet corn, tomatoes, peppers, cole crops).

Morris County

1. Larry Ashley, Ashley’s Turkeys and Produce.  RCE Scouting Program (sweet corn, tomatoes).

2. Kurt Alstede, Alstede Farms. RCE Scouting Program (sweet corn, tomatoes, peppers, pumpkins, cole crops).

3. Ken Wightman, Wightman’s Farms.  RCE Scouting Program (sweet corn, pumpkin).

4. Jeff O’Hara.  RCE Scouting Program (sweet corn, tomatoes, cole crops, peppers) TSSM Biocontrol Project.

5. Harvey Ort.  RCE Scouting Program (sweet corn).

6. Roy Hildebrant, Iona Hill Farm.  RCE Scouting Program (sweet corn, pumpkins).

7. Dale Davis, Stony Hill Farm.  RCE Scouting Program (sweet corn, tomatoes, peppers, pumpkins).

Warren County

1. Larry Freeborn, Freeborn Farms.  RCE Scouting Program (sweet corn, pumpkins, tomatoes, peppers).

2. Jim Parks.  RCE Scouting Program (sweet corn, tomatoes, pumpkins, peppers).

3. Carl Race.  RCE Scouting Program (sweet corn, cole crops) TSSM Biocontrol Project.

4. Gary Donaldson.  RCE Scouting Program (sweet corn, tomatoes, peppers, pumpkins).

5. Piazza Bros.  RCE Scouting Program (sweet corn).

6. Bradley Burke, Long Meadow Farm.  RCE Scouting Program (pumpkins).

7. Paul Rochelle, Rochelle Farms.  RCE Scouting Program (sweet corn, tomatoes, peppers).

Sussex County

1. George Fetzer, Valley View Farm.  RCE Scouting Program (sweet corn, tomatoes, peppers, pumpkins).

Agricultural Industry

1. Furman Foods. TOM-CAST Disease Forecasting Program for Processing Tomatoes.

2. Garden State Pest Management.  RCE Blacklight Trap Program. 
3. McConnell Agronomics.  RCE Blacklight Trap Program.

4. Seabrook Bros. and Sons.  RCE Blacklight Trap Program.

5. Violet Packing.  TOM-CAST Disease Forecasting Program for Processing Tomatoes. 

6. White Potato Association.  Potato IPM Fax System.

H. halys adult (top) and late instar nymph (bottom).





Tomato high tunnel interior.





N. fallacis (left), TSSM (right).





15-watt blacklight trap.





Adult oriental beetle.
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