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Key Points 
 

• New Jersey supplies 12% of US eggplant production (20 million pounds). 
• Eggplants are attacked by Colorado Potato Beetles which infest 100% of New 

Jersey eggplant acres and can reduce yields by 85%. 
• An egg parasite was released by the New Jersey Department of Agriculture from 

1988 to 1996 and provided about 75% control of the beetle. 
• The introduction of a new insecticide in 1996 provided 99% control of the beetle 

and led to the discontinuation of the parasite program. 
 
Technical Summary  
 
Eggplant is a member of the nightshade family and related to tomato, pepper and white 
potato.  
 
New Jersey supplies 12% of the total U.S. eggplant production [1].  New Jersey produces 
essentially all of the eggplant produced east of the Mississippi River in July and August. 
Yields average 20,000 pounds per acre with total production of 20 million pounds from 
1,000 acres.  The value of the eggplant crop to New Jersey farmers is $5 million/year. In 
New Jersey, eggplants are transplanted from plants that are grown in greenhouses. 
Eggplants produce fruit continuously and are harvested two to three times a week and up 
to twenty harvests can be made. 
 
The Colorado potato beetle (CPB) Leptinotarsa decemlineata is the most destructive 
insect pest of eggplant in New Jersey [2].  Potato foliage is the favorite food of the CPB 
followed closely by eggplant. The beetle also feeds on tomatoes and peppers.  CPB occur 
every year and may infest 100% of the eggplant acreage in New Jersey [1]. 
 
Colorado potato beetles overwinter as adults in the soil at depths of four to twelve inches 
and when they emerge in the early spring, the beetles either walk or fly to host plants 
such as eggplant.  The adults defoliate newly transplanted fields, causing complete yield 
loss.  After the adults mate, bright orange-yellow fertilized eggs are laid on the underside 
of leaves.  Each female lays 500 eggs in masses of about 25 eggs each over a three week 
period [1].  Larvae emerge in four to eight days from the eggs and eat the empty egg 
cases. They then start feeding on the host plant foliage.  Larvae feed in groups, spreading 
out on an individual plant as they develop and feed.  Larvae feed for approximately three 
weeks, burrow into the soil, emerge as adults and eggs are laid for a second generation of 
larvae who repeat the cycle.  Adults from the second generation appear in late summer 
and feed for a while before entering the soil for hibernation. 
 
Feeding by CPB can defoliate plants, killing them or significantly reducing their yields. 
Defoliation causes a decrease in photosynthate production, which decreases the amount 
of carbohydrates available for stem, leaf, flower, and fruit production [7].  Research has 
shown that 220 larvae per eight plants resulted in 60% defoliation and reduced eggplant 
yield by 85% [11].  
 



The introduction of DDT in the 1940s initially provided effective control of the CPB on 
eggplant [6].  However, CPB populations quickly developed resistance to DDT and a 
succession of organochlorine, organophosphate, carbamate, and pyrethroid insecticides 
subsequently were used to control the CPB in New Jersey eggplant.  More than twenty 
foliar and systemic insecticides have completed the full cycle of high initial control 
efficacy succumbing to widespread CPB resistance [5][6].  Growers were applying 12-15 
sprays per acre at a cost of $450/acre for control of the CPB in the late 1980s and early 
1990s [4]. 
 
 
An egg parasitic wasp Edovum puttleri was collected in Columbia and imported into the 
U.S.  Tests showed that the parasitic wasp has a restricted host range and is specific to the 
genus Leptinotarsa [8].  Research in New Jersey showed that the female wasp parasitizes 
about five CPB eggs a day and kills an additional eleven eggs a day by probing [8]. 
The egg masses turn into a distinctive black color in about two weeks after they have 
been stung.  A wasp emerges from the parasitized egg.  The New Jersey Department of 
Agriculture (NJDA) operated a biocontrol program from 1988 to 1996, rearing the 
parasitoid in the lab and releasing it into participating grower’s fields.  The wasp does not 
survive the winter in New Jersey and has to be released each year. The wasps are 
conditioned on the host in the mass rearing lab for several days so they are in peak egg 
laying condition at release [4].  As the adult beetles start to lay eggs, the wasp is released 
to attack and parasitize the eggs.  The NJDA released wasps twice weekly for 6-8 weeks 
for a total of 10,000/acre [4]. Research demonstrated that the wasp killed 67-79% of all 
CPB eggs in grower fields [9].  Growers typically supplemented the parasitoid release 
with two applications of an insecticide (rotenone) to maintain CPB populations below 
economically damaging levels.  The biocontrol program was adopted on 10% of New 
Jersey eggplant acres in 1995 [3]. The NJDA charged growers $150/A for the parasitoid 
release [10].  The cost of the two insecticide sprays was $12/A. 
 
The NJDA discontinued the biocontrol program after 1996 when eggplant growers 
readily began using new and more cost effective chemical insecticides for CPB control, 
imidacloprid in particular [1].  The soil formulation of imidacloprid is most commonly 
used, applied as a drench to transplants before planting, or as a broadcast soil application. 
Imidacloprid is systemic in the plant and provides residual control of feeding CPB 
throughout the season. The beetles take a bite of the plant, start to quiver and expire.  One 
application of imidacloprid costs $55/acre [10]. It is estimated that 90% of New Jersey 
eggplant acreage is treated for Colorado potato beetle. 
 
Research with imidacloprid applied at a rate of 0.25lb AI/Acre reduced the number of 
larvae from 220 per eight plants to 0.3 resulting in reduced defoliation from 60% to .4% 
with a yield seven times greater than the untreated check [11]. 
 

References 

1. “Crop Profile for Eggplant in New Jersey”, January 2004.  Available at 
http://pestdata.ncsu.edu/cropprofiles/docs/NJeggplants.html. 



2. Ghidiu, Gerald M., Catherine Carter, and Charles A. Silcox, “The Effect of Host 
Plant on Colorado Potato Beetle (Coleoptera: Chrysomelidae) Susceptibility to 
Pyrethroid Insecticides”, Pesticide Science, 28: 259-270, 1990. 

3. Hamilton, George and James Lashomb, “Comparison of Conventional and 
Biological Control Intensive Pest Management Programs on Eggplant in New 
Jersey”, Florida Entomologist, 79(4): 488-496, December1996. 

4. Lashomb, H. et al., “Use of Biological Control Measures in the Intensive 
Management of Insect Pests in New Jersey”, American Journal of Alternative 
Agriculture, Volume 3, Numbers 2 and 3. 

5. Forgash, A.J., “Insecticide Resistance in the Colorado Potato Beetle”, 
Proceedings of the Symposium on the Colorado Potato Beetle XVIIth 
International Congress of Entomology, Massachusetts Agricultural Experiment 
Station Research Bulletin No. 704, September 1985. 

6. Silcox, Charles A. et al., “Laboratory and Field Evaluation of Piperonyl Butoxide 
as a Pyrethroid Synergist Against the Colorado Potato Beetle”, Journal of 
Economic Entomology, December 1985. 

7. Cotty, Suzanne and James H. Lashomb, “Vegetable Growth and Yield Response 
of Eggplant to Varying First Generation Colorado Potato Beetle Densities”, 
Journal of the New York Entomological Society, XC(4): 220-228, 1982. 

8. Lashomb, J. et al., “Parasitism of Leptinotarsa Decemlineata (Say) Eggs by 
Edovum Puttleri Grissell (Hymenoptera: Eulophidae): Effects of Host Age, 
Parasitoid Age, and Temperature”, Canadian Entomologist, 119: 75-82, 1987. 

9. Lashomb, H. et al., “Edovum Puttleri, an Egg Parasatoid of Colorado Potato 
Beetle Development and Parasitism in Eggplant”, Journal of Economic 
Entomology, February 1987.  

10. Mayer, Mark and Wayne Hudson, “Biological Control and Management of the 
Colorado Potato Beetle, Leptinotarsa decimlineata (Coleoptera: Chrysomelidae), 
in Eggplant using Edovum puttleri (Hymenoptera: Eulophidae) 1996 Cooperative 
Project”, Phillip Alampi Beneficial Insect Laboratory, Division of Plant Industry, 
New Jersey Department of Agriculture, 1996. 

 
 
 


