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ABSTRACT 

The focus of this study is on Cauliflower and eggplant yields in the Southwest are negatively 

impacted by FB populations.  When it comes to flea beetles, which are commonly found 

pests of eggplant and cabbage in Virginia, nothing is known about the Flee beetle population 

there, how it affects yield, or how to combat it. (Coleoptera:  Chrysomelidae).In Virginia, and 

the most effective means of control are determined. eggplant and Cabbage crops at White 

thorne, Virginia, were tested weekly in vaccum during two consecuting summer seaso. There 

are three species of Crucifer flea beetle: a striped flea beetle known as 

PhyllotretastriolataFabr, was observed on cabbage; nonetheless, both the eggplant fly, the 

tobacco fly and pitrixfucula (Crotch), are known as flea beetles, however they are not the 

same species.  Eggplants were found to have hirtipennis (Melsheimer), a parasite. To see 

how FB feeding affects your health.  Insecticides were applied on these plants to induce a 

variety of pest pressures. A flea beetle each plant was visually inspected weekly for density 

and defoliation.  At harvest, the entire plot's yield is taken into consideration. Defoliation 

rates of up to 20% are possible in both crops yields were severely reduced due to increased 

defoliation, which resulted in poorer yields an item's usefulness. Pesticides such as 

neonicotinoid systemic insecticides were also tested.  There were fewer bugs, less loss of 

leaves, and the maximum dinotefuran concentration yields in cabbage and eggplants. . 

This pests and diseases are better understood through study, allowing growers to better 

protect their crops. 

INTRODUCTION  

Flee beetles 

A frequent pest in the Pacific Northwest states of Oregon, Washington and Idaho, is the flea 

beetle (Brassicaceae and Solanaceae) that attacks plants in these two families (e.g., peppers, 

eggplant, tomatoes, potatoes). In both itsadult and larval stages, below the ground when 

stag elks are in larvae stage and above the ground when they become adult they have 

chewing mouthpars that use wisely in both stages. Seedlings and small transplants can be 
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killed by both below- and above-ground feeding harm. consequently feeding the tubers 

below the ground can develop scars on them and can put limitations on their marketability 

on the other hand when those scars are seen on variety of leaf which are present on upper 

side of the ground can render unmarketable output, while scars on a variety of leaves from 

above-ground feeding can render output unmarketable. In certain cases, flea beetle feeding 

damage might result in a complete loss of crops. beacuse of their mobile ability they are not 

easy to control. Organic growers, in particular, may feel constrained. The organic 

management of flea beetles consists on a combination of chemical, biological, physical, and 

cultural approaches. Flea beetle life cycles and general biology are covered in this paper, as 

well as modern environmentally friendly pest control methods. 

Description  

The three most common flea beetle species commonly  

found in the Pacific Northwest are the crucifer flea beetle  

(Phyllotretacruciferae) on brassicas, the tuber flea beetle  

(Epitrixtuberis) on potato tubers and foliage, and the  

western potato flea beetle (E. subcrinata) on solanaceous 

crops. Crucifer flea beetle adults are shiny metallic blue- 

black (Fig. 1a), while both the tuber flea beetle and west- 

ern potato flea beetle can be dark metallic brown, black,  

or bronze (Figs. 1b and c). The tuber flea beetle appears  

dull black in bright light, whereas the western potato  

flea beetle tends to have a more bronze appearance. The  

tuber flea beetle and western potato flea beetle are so  

similar in appearance that only a microscopic inspection  

of reproductive parts can be used to definitively distin- 

guish between the two species. 

Although the adults of all three flea beetles species are  

small (1/15 to 1/6 inch long), their enlarged hind legs  

allow them to jump great distances. Additionally, flea  

beetles are strong fliers, moving into crop fields from  

neighboring fields and weedy borders. The adults active- 
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ly search for emerging host plants using visual as well as  

chemical olfactory (smell) cues.  

Life History and Host Plants 

Overwintering flea beetle adults emerge in mid- to late  

spring, become more active when the days get warmer,  

and move into fields as their preferred host plants become  

available. Adult flea beetles deposit their eggs in the soil  

at the base of a host plant where larvae hatch from eggs,  

feed on below-ground portions of the plant, and then  

pupate in the soil. Adults emerge to feed on above-ground  

foliage, then overwinter under protective plant debris  

(e.g., leaf litter), in grassy field borders, and in ditch banks  

(Fig. 2). One generation of the crucifer flea beetle and two  

to three generations of the tuber and western potato flea  

beetles are completed annually in Washington. Mul- 

tiple generations of all three flea beetles can be found in  

Oregon and Idaho. Generally, warmer temperatures allow  

for more flea beetle generations to be completed. 

The three most common flea beetle species commonly  

found in the Pacific Northwest are the crucifer flea beetle  

(Phyllotretacruciferae) on brassicas, the tuber flea beetle  

(Epitrixtuberis) on potato tubers and foliage, and the  

western potato flea beetle (E. subcrinata) on solanaceous 

crops. Crucifer flea beetle adults are shiny metallic blue- 

black (Fig. 1a), while both the tuber flea beetle and west- 

ern potato flea beetle can be dark metallic brown, black,  

or bronze (Figs. 1b and c). The tuber flea beetle appears  

dull black in bright light, whereas the western potato  

flea beetle tends to have a more bronze appearance. The  

tuber flea beetle and western potato flea beetle are so  

similar in appearance that only a microscopic inspection  
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of reproductive parts can be used to definitively distin- 

guish between the two species. 

Although the adults of all three flea beetles species are  

small (1/15 to 1/6 inch long), their enlarged hind legs  

allow them to jump great distances. Additionally, flea  

beetles are strong fliers, moving into crop fields from  

neighboring fields and weedy borders. The adults active- 

ly search for emerging host plants using visual as well as  

chemical olfactory (smell) cues.  

Life History and Host Plants 

Overwintering flea beetle adults emerge in mid- to late  

spring, become more active when the days get warmer,  

and move into fields as their preferred host plants become  

available. Adult flea beetles deposit their eggs in the soil  

at the base of a host plant where larvae hatch from eggs,  

feed on below-ground portions of the plant, and then  

pupate in the soil. Adults emerge to feed on above-ground  

foliage, then overwinter under protective plant debris  

(e.g., leaf litter), in grassy field borders, and in ditch banks  

(Fig. 2). One generation of the crucifer flea beetle and two  

to three generations of the tuber and western potato flea  

beetles are completed annually in Washington. Mul- 

tiple generations of all three flea beetles can be found in  

Oregon and Idaho. Generally, warmer temperatures allow  

for more flea beetle generations to be completed. 

the three most frequent flea beetle species found in the Pacific Northwest are  the tuber 

flea beetle (Epitrixtuberis), The crucifer flea beetle (Phyllotretacruciferae), and the western 

potato flea beetle (E. subcrinata). These beetles have metallic lustrous blue-black adults, but 

color maybe dark metallic black, brown, or bronze in the tuber flea beetle and west-ern 

potato flea beetle. In bright light, the western potato flea beetle appears bronze, whereas 

the tuber flea beetle appears black. In order to tell the difference between the western p. 
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flea beetle and the t. flea beetle, only a microscopic examination of the reproductive 

components may be used. All three flea beetle species have larger hind legs that allow them 

to jump significant distances, despite their diminutive size (1/15 to 1/6 inch). Flea beetles 

are also excellent fliers, allowing them to enter crops from adjacent fields and weedy 

borders. Aside from visual and chemical olfactory cues, adults actively search for developing 

host plants. 

Ancestry and Environment 

When temperatures rise and the days become longer, flea beetle adults emerge from their 

overwintering slumber and migrate towards fields where their preferred host plants are 

present. When an adult flea beetle lays eggs near a plant, the larvae emerge from their eggs, 

feed on the plant's roots, and then turn into a pupa in soil. Adults start their adulthood by 

feeding on leaves present upper side of the ground, then hibernate under debris of plants 

(e.g., ditch banks, grassy field borders, and leaf litter) and in grassy field borders during the 

fall and winter . In Washington, the crucifer flea beetle completes one generation per year, 

whereas the tuber and western p. flea beetles complete two to three generations each. 

Oregon and Idaho are home to many generations of all three flea beetle species. Flea 

beetles are able to complete more generations in warmer temperatures. 

Damage 

Plants belonging to the Brassicaceae family (such as broccoli, chard, and collards) are 

commonly eaten by flea beetles belonging to the t. flea beetle and the western p. flea 

beetle (e.g., potatoes, tomatoes, eggplant, peppers). Fea bugs prefer brasica crops because 

the foliage is where they feed most heavily. Potato tubers are the most vulnerable to flea 

beetle feeding on solanaceous crops. 

Flea beetles of the Phyllotreta genus feed only on Brassica plants in North America and 

Europe (1,2). Phyllotretacruciferae (Goeze), PhyllotretastriolataFabr. , and 

Phyllotretazimmermanni (Crotch) are three of the flea beetles in this group (1,2). It's not 

uncommon to find these insects ineastern parts as well as northeastern U.S. (1,2), also  

they're likely to be found on cabbage in Virginia (6,1) because they have similar biology and 

life histories. 

Of the United States, the nightshade family plants are typically targeted by epitrix spp., 

ranges of them are varied according to the species (1). all members of this genus are p. flea 
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beetle Epitrixcucumeris (Harris), tobacco flea beetle Epitrixhirtipennis (Melsheimer), and 

Epitrixfuscula (Crotch)(1,3). All of the Epitrix sp. beetles have aalike biofuntions and their 

competition is with one another in their chosen area of host, which could include the 

Virginia eggplant crop. 

LIFECYCLE 

The cycle of a person's life. Depending on environmental conditions, every year P. cruciferae 

has one to two generations, and they are capable of developing from egg to adult in 7-8 

weeks, according to reports (4,5). Eleven to thirteen days after laying an egg at the base of a 

host plant, a larva emerges. As soon as the adult insects emerge from their cocoons, the 

larvae follow suit and burrow into the earth, whereas just like their parents they begin to 

feedstuff on the roots of the same plants that their parents used to feed on. It eats 25-30 

days before constructing a chamber for pupa stage and entering a pre-pupal period that 

lasts for 3-7 days, after which it pupates from 7-14 days. There are three larval stages (5). 

The adult measures 2.2 millimeters in length, is blue-black in color, and has larger hind 

femora that are specifically designed for jumping (6, 5,4). Beetles may fly and jump to 

distribute themselves across plants. Before emerging in the spring as an adult, P. cruciferae 

spends the winter hiding under dirt, leaf litter, and other possible shelter materials (6,7). 

The populations of beetles reach their peak when they disperse, mate, and deposit their 

eggs in mid-summer seasons like late June and late July (7). 

There are some similarities and some differences between P. striolata and P. cruciferae. 

However, the beetle's life cycle can be completed in as little as one month, which is about 

half the time it takes for P. cruciferae to complete its life cycle (4). Larvae have three instars 

and hatch in around five days, similar with P. cruciferae's eggs. Exactly how long larvae or 

pupa dwell in the soil before emerging as adults is not known (4). From 2.0 to 2.4 mm in 

length, adult P. striolata are brownishblack with an uneven yellow band on each elytra. This 

band can sometimes be discontinuous, although it is usually continuous (6,4). Unlike P. 

cruciferae, P. striolata is known to emerge around two weeks earlier than the other species 

of cruciferae. 

A lack of information is known about P. zimmermanni, which may be owing to dwindling 

numbers or the fact that it can be readily confused with P. striolata. When compared to the 

other two flea beetles, this one has similar characteristics. In most regions, it has one 
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generation per year, which takes 30 days to complete. As previously indicated, this insect's 

egg and larval phases are distinct from those of the other Phyllotreta species. Larvae hatch 

from eggs laid on the upper leaf surface by the adult beetles and feed on the epidermis of 

host leaves as leaf miners. Despite the fact that it is known that the insects pupate in the 

soil, the pupal stage has not been documented in any detail. Aside from being slightly larger, 

the males have a fifth antennal segment that is nearly three times the size of the sixth 

segment on the males, but in P. striolata, it is just about twice the size. P. striolata shares all 

other traits with this species.Interstitial (6,4) Unlike P. cruciferae, P. striolata is known to 

emerge around two weeks earlier than the other species of cruciferae. 

Vegetable flea beetle control. 

Control with insecticides. Vegetable growers use insecticides to keep flea beetles at bay. It 

has evolved throughout the years from arsenicals to carbamates to control flea beetles in 

tobacco, potato, and kale, to name a few examples of flea bug pesticides. 

Neonicotinoids and pyrethroids are the most widely utilized insecticide classes now for 

controlling flea beetles. Spraying cabbage fields with bifenthrin foliar sprays has reduced 

flea beetle populations, reduced defoliation, and increased cabbage yields (8.9,10), which is 

consistent with previous research. For the management of these beetles, systemic 

neonicotinoids, such as clothianidin and thiamethoxam or imidacloprid and dinotefuran 

(12,10,11) have also been successful (10,11). 

Solanaceous vegetable pests E. fuscula and E. hirtipennis have been successfully controlled 

using the same pesticides. Spraying eggplant with bifenthrin reduces flea beetle populations 

and defoliation (13,14). The systemic neonicotinoidsthiamethoxam, imidacloprid, and 

dinotefuran successfully suppress the insects in the eggplant crop (13). 

Control of the culture. Cultural control for flea beetles has had mixed results, and the most 

effective way is to change the plant's timing of emergence.. Growers can avoid a critical 

period where high beetle populations coincide with vulnerable stages of plant growth by 

planting before large numbers of beetles emerge from overwintering or by planting later in 

the season after peak beetle populations occurring in June and July have begun to decline 

(16, 1,15). 
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Eggplant  

Various arthropod pests attack the common American eggplant, Solanummelongena L. 

Solanaceae, as it grows across the country (18). There are a few species of flea beetles 

(Coleoptera: Chrysomelidae) that are the most common pests of eggplant seedlings in North 

America, including Epitrixfuscula (Crotch), Epitrixhirtipennis (Melsheimer), and 

Epitrixcucumeris (Harris) (1,18). As adults eat on leaves, flea beetles produce distinctive 

"shot-hole" looks. 

Insects with high densities can totally pierce foliage. Seedling mortality is a real possibility 

when this injury occurs in tomato (19). There is a lack of information on the flea beetle 

species complex that attacks eggplant in Virginia, as well as the effects of their feeding harm 

and the effectiveness and yield benefits of various chemical interventions. In this study, we 

researched the flea beetle species complex that attacks eggplant in Virginia, assessed the 

influence of their feeding injury on the crop production, and evaluated several insecticide 

treatments for efficacy at controlling this pest group. 

Cabbage  

Flea beetles (Coleoptera: Chrysomelidae), which can seriously harm cabbage seedlings, are 

one of many arthropod pests that affect Brassica oleracea L. Brassicaceae, which is widely 

grown throughout the United States (3). Numerous flea beetle species have been found in 

North America to feed on cabbage, including the striped flea beetle (Phyllotretastriolata) 

and the crucifer (Phyllotretuscrucifera) as well as the Zimmermann 

(Phyllotretuszimmermanni) and pale-striped flea beetle (Systenablanda) (1,2). Plants' 

photosynthesis is reduced by flea beetles that gnaw little "shot-holes" in their host plants' 

leaves (6). As the leaf tissue around feeding holes decomposes and dies, the plants look to 

have been burned (17). A small amount of flea beetle feeding damage in canola can impede 

its growth and lower its output (17). Flea beetle feeding appears to have a smaller impact on 

cabbage output than previously thought. Flea beetles that attack cabbage in Virginia have 

been studied, the influence of their feeding injury on crop yield has been examined, and 

insecticide treatments proposed for management have been analyzed. 

RESULTS  

Bioassay on flea beetles. The test proved conclusively that LLIN including deltamethrin is 

highly insecticidal against flea beetles. Flea beetle death was 100% in each treatment, 
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independent of screen age or weather exposure, except for the control, which had zero bug 

mortality. 

In eggplant   

However, it is not known how flea beetle feeding impacts the yield of eggplants that are 

able to withstand flea beetle damage. Early crop loss, a negative yield effect, no effect on 

the crop, or a compensating effect on the crop with a positive yield effect are all possible 

outcomes of insect feeding on plants (Briske and Richards 1995). We can now better 

understand how flea bug feeding impacts eggplant by looking at the relationship between 

flea beetles and defoliation and subsequently the relationship between flea beetles and 

yield. Flea beetle feeding can have a negative impact on yield because of the strong 

negative correlation between defoliation and per-plot yield, as well as the fact that 

individual plants produce significantly less eggplant as defoliation increases. Preventative 

flea bug control strategies could have a substantial impact on the yield of eggplants 

attacked by flea beetles if flea beetles cause crop loss or a poor yield effect from feeding on 

eggplant. 

Flea beetle density, defoliation, and plant yield were some of the metrics we used to 

evaluate the effectiveness and yield benefits of various pesticide control techniques. The 

Mid-Atlantic Vegetable Production Guide recommended insecticides for controlling flea 

beetles on eggplant, thus those were used (20). Bifenthrin was used as an industry standard 

to measure its performance and as a benchmark to compare other insecticides against. 

When it comes to controlling flea beetles, pyrethroids have been proven effective in the 

past. One study found that they reduced the amount of E. fuscula and reduced feeding harm 

in eggplant. Thiamethoxam considerably reduced E. fuscula populations in Arkansas in 

McLeod et al. 2002, while imidicloprid was used to lower E. hirtipennis density and feeding 

on tobacco by thiamethoxam and imidicloprid, both systemic neonicotinoids (Semtner and 

Wright 2009). Imidacloprid and dinotefuran were the most effective against flea beetles in 

terms of lowering densities, preventing defoliation, and boosting output. Although 

prophylactic post-transplant soil drench pesticides often performed better than foliar sprays, 

bifenthrin was the most effective foliar spray for controlling flea beetles. Some of the 

defoliation was due to the foliar sprays being administered after planting to replicate how a 
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grower would treat flea beetles, whereas the soil drenches had to be done at planting in 

order to mimic how flea beetles would be treated in a commercial setting. 

Of all the beetles of species complex p. striolata 58 % were capturedin 2015 and 72% were 

captured in 2016 these were the most dominant secies that were majorly found on cabbage. 

Other than P. cruciferae, the only other variety of cabbage flea beetle found in 2015 and 

2016, 42 and 28 percent respectively of the flea beetles were caught. In 2015, a total of 

6,433 flea beetles were collected and inspected, whereas in 2016, a total of 22,399 were. 

Flea beetles are abundant in eggplant during this time of year. A week after transplanting, 

both flea beetle species were present in low numbers on plants, with densities peaking in 

early to mid-June. There were more beetles throughout July in 2016 than there were in 

2015, peaking at the end of July and the beginning of August. 

In cabbage  

First discovered on cabbage plants in first two weeks of junein both years, these flea beetles 

persisted throughout the growing season until August, when they were harvested. 

Predation on cabbage cotyledons, stems and foliage by P. striolata and P. cruciferae is 

responsible for the majority of crop damage, according to (2). Cabbage is frequently 

transplanted in southwest Virginia at this time of year, which can lead to big flea beetle 

populations (20). When cabbage seedlings are going through an important period of growth 

from June to July, flea bug concentrations can be crippling. In 2015, populationsof flea 

beetle was peaky around end of second week of June and early August; in 2016, they 

peaked around the starting and end of July. At the beginning of June, overwintering adults 

emerged and threatened cabbage, and this was probably what caused the first population 

peak in 2015 and 2016 as well. Most of these insects perished around the middle of summer 

(4). 

An F1 generation of flea beetles emerging in both years is most likely responsible for the 

second, greater peak, which resembles the treatment method used by growers to combat 

flea beetles, while soil drenches were used at planting to replicate the method used by 

growers in a commercial context. 

There may be a novel and extremely effective method for controlling flea beetles on 

vegetable crops that incorporates insecticide-infused row coverings.The average amount of 

eggplants produced  for every three plots' worth of plants 
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Controi  Insecticide . Insecticidal activity against flea beetles is particularly great when 

included netting is used, as  Flea beetle management with pyrethroid pesticides has been 

quite successful in both urban and rural areas.  Eggplant with cabbage (22, 23, )The treated 

netting (10,12,13)  Stink bugs, for example, have shown to be highly efficient using this 

method (Kuhar et al. 2017).  An LLIN screen row cover sprayed with deltamethrin has the 

potential to be a pesticide.  agricultural management tool Insecticides or conventional 

polyesters may be used, but it is not necessary.  Deltamethrin LLIN demonstrated as an 

efficient flea beetle repellent when used with row coverings  as good as, if not better than, 

the other two control approaches. Typical approaches of flea beetle extermination. In both 

2016 and 2017, we conducted a research project. There were fewer flea beetles in the LLIN-

treated crops than in the untreated screen row dinotefuran therapy covered and 

maintained optimum control longer than dinotefuran. The LLIN is an acronym for 

Defoliation was minimal, similar to that seen with dinotefuran, and significantly less severe 

than less than the screen row cover that is not treated. In terms of these measures, 

deltamethrin treated Long-term control and reusability are provided by screen row 

coverings. 

A soil drench neonicotinoid insecticide can be used to control flea beetles. direct contact 

with the plants is avoided by using pesticides the context of yield, the usage of a 

deltamethrin LLIN is advantageous.The distinction between cabbage and eggplant is 

muddled. Deltamethrin LLIN yellow in 2016 In comparison to the dinotefuran and eggplant, 

cabbage and eggplant yielded the same numbers Black deltamethrin LLIN outperformed the 

control and untreated screens in terms of yield. The yield was lower than that of the yellow 

LLIN, but it was still comparable. In 2017, there was a significant increase in the production 

of eggplants. demonstrated that the maximum yield was achieved by the untreated control 

group. Factors such as age, gender, ethnicity, and socioeconomic 

The relationship between eggplant production and variables like as temperature and soil 

moisture (24). 2017 was a good year for eggplant in terms of flea beetle density and 

defoliation. The tiny amount of food that the controls got may have been sufficient for them 

to survive seasons. There is a possibility that Hough-Goldstein (1987) illustrated the yield 

benefits of Row coverings were utilized on cabbage, however the screens we used may have 

impeded their growth in any way influenced plant growth or production. Several variables 
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could play a role yield statistics, however flea beetle defoliation was not the cause of the 

problem. 

CONCLUSION 

The deltamethrin LLIN row coverings have a variable yield. There's a lot more work to be 

done in this area. establish if utilizing these row covers for flea beetle management provides 

a yield benefit cabbage and eggplant When comparing the yellow and black treated samples, 

it appeared that there were some changes coverings for the screens. Despite the fact that 

the two yields were never appreciably different. crop yields under the black LLIN row covers 

were lower in 2016 than those under the other eggplant. For example, it could be because 

the screen's light transparency or some other factor. The color of the row cover is purple. 

Another significant distinction between the two was the availability of natural enemy 

data screens, where yellow had more dead natural enemies than the other hues 

treated black. Lady beetle color preferences (21) support this. Unfortunately, the screen 

treatment did not include enough natural opponents. in either year, plots to see if these 

screen-row covers could have an effect on the results insurmountable odds of victory 

Another explanation for the scarcity of natural adversaries is as close as possible to the 

treated screen plots, due to the plots' minimal impact on the natural environment cabbage 

or eggplant populations of the adversary. There is still a lot of work to be done, 

regardless. Test the natural enemy's response to screens treated with 

deltamethrin complexes 
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