Insect Pests of Major Vegetable Crops

Pests of Tomato

1. Tomato Fruit Worm (TFW), Helicoverpa armigera
Damage symptoms: The larva (caterpillar) of tomato fruit worm causes damage to the tomato fruits. In the early stages, the larva may eat the leaves (defoliation). The grown-up larva makes boreholes on the fruits, mostly at the base of the pedicel of the fruits. The larvae feed on the fruits by thrusting their heads alone inside. Hence, presence of granular faecal pellets outside the bore holes can be seen.
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Insect characteristics: Eggs are laid singly or in groups on the tomato leaves. Eggs hatch in about three days during warm weather and one week to ten days in cooler conditions. Young larva feeds on tender leaves, buds, flowers, and subsequently it bores into the fruits. The young, small caterpillars have prominent rows of dark bumps (tubercles) on their backs. The older, larger ones vary in color from dark gray to light brown and have lengthwise stripes on their bodies. The larvae become fully grown in 2–3 weeks in summer or 4–5 weeks in spring or autumn. The grown-up larvae pupate in the soil and pupal period varies from one week to ten days. If the winter is too cool, the pupae will undergo diapause. The adult is a moth.
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Eggs                         Larva
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Pupa                         Adult

Management: (i) Avoid planting tomato near other host plants like corn, cotton, pepper, and legumes (ii) Monitor the insects with sex pheromone traps; also count the eggs in the leaves located below the highest open flowers. If more than five eggs appear in a leaf, the treatment should be given (iii) Select an effective pesticide because the insect has developed resistance to many chemical insecticides. The following insecticides are often used for control: esfenvalerate (Asana), methomyl (Lannate), Bacillus thuringiensis, azinphosmethyl (Guthion), carbaryl (Sevin), and Pyrethrin/Rotenone (iv) Use parasitoids like Trichogramma sp to parasitize the eggs (Parker et al., 1995).
2. Whitefly, Bemisia tabaci
Damage symptoms: Leaves have numerous chlorotic (yellow) spots or areas. These spots grow together forming different sized yellow areas. In severe cases, only the veins remain green. Some leaves appear completely brown and dried. Wilting and leaf drop may occur. Whitefly excretes honey-dew which has lots of sugars. These sugars support the growth of sticky, black mold on leaves and stems, which reduce the photosynthetic capacity of the plants. Whitefly feeding also causes irregular ripening in the fruits. Besides causing direct damage, it also acts as vector for transmitting the tomato yellow leaf curl virus (TYLCV) disease.
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TYLCV disease

Insect characteristics: Eggs are oval in shape (chicken egg-shape) and have a peg-like pedicel which is inserted into a slit made by the female’s ovipositor in the leaf surface. Young larvae (nymphs) insert their mouthparts into leaf tissue, and the stylet passes between host cells until the phloem is penetrated and starts feeding. Adults are about 1mm in size and are white to yellow. Their bodies are covered with a powdery waxy material. At first glance they look like flies. Adults readily fly if disturbed.
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Egg             Nymphs               Adult

(Nymphs Photograph by: James Castner, University of Florida)
Management: (i) Select resistant tomato varieties to TYLCV disease (ii) Grow the seedlings in protected conditions, like 60-mesh screening. The traditional 32-mesh screen is not fine enough to prevent whitefly infection (iii) Select an effective pesticide because the insect has developed resistance to many chemical insecticides. The following insecticides are often used for control: Asana and Confidor (Parker et al., 1995).

3. Beet Armyworm, Spodoptera exigua and Common Armyworm, S. litura
Damage symptoms: The larva (caterpillar) of beet armyworm causes damage to the tomato fruits. In the early stages, the larva may eat the leaves (defoliation). The grown-up larva makes boreholes on the fruits and stems. The entire larva goes inside the fruit and hollow out the fruit.
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     Larval defoliation      Damage to fruits      Damage to stems
Insect characteristics: Eggs are laid in groups and covered with scales. Young larvae found in clusters and feed by skeletonizing the leaf tissues under typical webbing. The overall colour of the later stages of the S. litura caterpillar can vary from light to dark brown, and the body is strongly speckled with tiny white spots. The larvae of S. exigua are pale green or yellow in color during the first and second instars, but acquire pale stripes during the third instar. During the fourth instar, larvae are darker dorsally, and possess a dark lateral stripe. Larvae during the fifth instar are quite variable in appearance, tending to be green dorsally with pink or yellow color ventrally and a white stripe laterally. A series of dark spots or dashes is often present dorsally and dorso-laterally. Sometimes larvae are very dark in color. The spiracles are white with a narrow black border. The body is practically devoid of hairs and spines. The grown-up larvae pupate in soil and the adult is a moth.

Management: (i) Avoid planting tomato near other host plants like cotton, pepper, onion, castor and soybean (ii) Monitor the insects with sex pheromone traps; also trap the insects with commercial pheromone lures (iii) Apply the nuclear polyhedrosis virus (NPV) and Bacillus thuringiensis (Bt) (iv) Use parasitoids like Telenomus sp to parasitize the eggs 
Pests of Pepper
1. Tomato Fruit Worm, Helicoverpa armigera
2. Common Armyworm, Spodoptera litura
Both these insects may cause leaf defoliation in the beginning and then the damage to the fruits. For management, refer tomato.
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           Fruit borer larvae          Fruits with bore holes
3. Aphid, Aphis gossypii
Damage symptoms: Leaves are often distorted, stunted and curled under. Aphids also excrete honey-dew which has lots of sugars. These sugars support the growth of sticky, black mold on leaves, which reduce the photosynthetic capacity of the plants. Wilting and leaf drop may sometimes occur. The infested plants bear fewer fruits than the healthy plants.
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Aphids on leaf surfaces   Distortion and curling of leaves   Sooty mould

Insect characteristics: These are small pear-shaped insects with prominent reddish eyes. They vary in color from yellow to green to black. Some populations may not have wings. When the population goes high in numbers, they develop transparent wings and migrate to other places to avoid competition. Aphid colonies are commonly visited by ants which feed on the honeydew secreted by the aphids. Aphids reproduce through parthenogenesis (without mating) and viviparous. 
Management: (i) Avoid spraying broad-spectrum pesticides like synthetic pyrethroids to prevent the population build-up of aphids (resurgence) (ii) Encourage the natural populations of predators like ladybird beetles and parasitoids by delaying and minimizing pesticide use for other pests (iii) Spray with selective pesticides when the aphid population goes more than ten per leaf, continuously for two weeks. The chemicals like imidacloprid (at the time of planting) and acephate, dimethoate and spinosad can be applied (flowering through harvest)
4. Thrips, Scirtothrips dorsalis and Thrips palmi
Damage symptoms: Areas near the mid-vein are brown and dried up. The major damage occurs on the undersides of new or old leaves. Silvery shining appears on the undersurface of the leaves. When infestation in heavy, leaves shrivel and have ragged edges, and leaves tend to curl upward like the shell of a boat. They appear distorted or misshapen. 
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Curled leaves
Insect characteristics: Adults lay eggs within leaf tissues and the young hatch after several days. Pupation occurs in the soil usually at the base of the plant. Small slender insects; colour varies from yellow to brown with fringed wings. The young are yellow or white. Adults are darker and brownish with or without stripes on their backs. Nymphs and adults lacerate the tissue on the under surface of the leaves and suck up the sap.
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Adults
Management: (i) Avoid planting near the alternate host plants like melons, cabbage, beans, cowpea, etc (ii) Encourage the natural enemy populations by selective pesticide applications (iii) Keep the soil moist to reduce the population build-up as the pupation occurs in soil
5. Yellow mite/Broad mite: Poyphagotarsonemus latus
Damage symptoms: Sudden curling and crinkling of leaves will appear followed by development of blister patches on the fruits. Young leaves are cupped downward and narrower than normal. Damage is usually confined to undersides of leaves, where areas between veins are brownish and dried out and brittle in severe cases. Severe stunting of growth and death of plants occur. 
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             Curling and crinkling        Blister patches

Insect characteristics: Females lay eggs singly on the surface of the leaves. These eggs are white, oval, and extremely large compared to adults that lay them. Individuals are extremely small, yellow or white in color. They are found in groups hidden around the mid-vein on the undersides of the leaves. 
Management: (i) Avoid mono-cropping and planting near the presence of other host plants like tomato, potato, beans, cowpea, sesame, lablab and cotton (ii) Some of the predatory mites and insects like ladybird beetles, Green lacewing produce effective control (iii) Spray acaricides like dicofol, tetradifon, etc. 

Pests of Eggplant
1. Eggplant Fruit and Shoot Borer, Leucinodes orbonalis
Damage symptoms: Wilted shoots due to bore holes made by the insect in growing shoots. There may be small darkened holes surrounded with brownish areas on fruit surface. The inside of the fruit has tunnels and filled with frass. 
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                 Wilted shoots    Bore hole on the fruit
Insect characteristics: Creamy-white eggs are laid singly or in groups on the undersides of the leaves, on stems, flower buds, or the base of the fruit. The newly hatched larva prefers to bore directly into the fruit. The young caterpillar is dull white and turns light pink as it matures. It is 15-18 mm long. When feeding is complete, pupation occurs on stems, dried shoots, or among fallen leaves. The adult moth is white with a pink or bluish tinge and brownish on its wings.
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                Matured larva               Adult

Management: (i) Grow resistant or tolerant varieties like resistant varieties. Eggplant accessions Pusa Purple Long, H-128, H-129, Aushey, Thorn Pendy, Black Pendy, H-165, H-407, Dorley, PPC-17-4, PVR-195, Shyamla Dhepa, and Banaras Long Purple (ii) Prompt removal and destruction of wilted shoots (iii) Selective pesticide applications will enhance the activities of natural enemies like Trathala flavor-orbitalis and Eriborus sinicus (iv) Trap the adult males with sex pheromone traps (v) Spraying insecticides like Sumicidin 20EC, Lannate 90WP, Decis 2.8EC, Sevin 50WP

2. Epilachna beetles, Epilachna dodecastigma, E. vigintioctopunctata
Damage symptoms: Leaf tissue is eaten between the veins. The leaves may be completely stripped to the mid-vein or eaten partially leaving a typical windowing symptom on the leaves. 
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Windowing

Insect characteristics: The yellow eggs are commonly laid on the underside of leaves, and look like little kegs grouped together. Insects in all stages can be found on leaves. The young larvae (grubs) are pale yellow and have branched spines covering their backs and sides. Pupae can be recognized easily because one end of their bodies is cemented in place and often, partial adult characteristics can be seen. Adults and the young are often seen living together. Adults are familiar and look like common lady beetles. They are oval-shaped, brownish with black spots on their backs. E. vigintioctopunctata has 28 spots and E. dodecastigma has 12 spots
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Grub
Management: (i) Grow resistant cultivars like Arka Shirish, Hissar Selection 14 and Shankar Vijay, especially to E. vigintioctopunctata (ii) Spray selective pesticides and there are no reports of chemical control failures (iii) Hand picking and destruction of the various life stages
3. Leafhopper, Amrasca devastans(=biguttula biguttula)
Damage symptoms: Yellowing of leaves, crinkling, and backward curls of leaves, bronzing and hopper-burn. Nymphs and adults remain between the veins on the undersurface of the leaves and suck the sap.
Insect characteristics: Elongate, yellowish eggs are laid singly within the leaf veins. Both nymphs and adults are light green, translucent, and wedge shaped. Nymphs are wingless whereas adults have fully developed wings.

Management: (i) Grow resistant or tolerant cultivars (ii) Spray botanical pesticides like neem oil and neem seed kernel extract (iii) Spray pesticides like dimethoate and monocrotophos if the population is very high
Pests of Vegetable Legumes
1. Maruca pod borer, Maruca vitrata
Damage symptoms: Flowers may be damaged and discolored. The reproductive parts of the flower are damaged and filled with larval excreta. There is flower bud shedding and pod production is reduced. Pods have small darkened entry holes on the surface and borers inside. Leaves and pods are stuck together by webbing and show signs of surface feeding.
Insect characteristics: Eggs are laid on the sepals or petals of the flower. The immature is dull to yellow-white and often reaches a length of 18 mm. Each segment has dark spots which form a distinct series along the length of the body. The head is dark brown to black. The larva pupates beneath leaf debris. Adults are inactive during the day. They rest with wings outspread, often under the lower leaves of the host plants. Wings are 20-25mm long, brownish black with clear, white markings.
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                     Larva                Adult

Management: (i) Avoid spraying pesticides unnecessarily which will help to build the natural enemy populations (ii) Spray neem seed extract and neem oil (iii) Spray bio-pesticides like Bacillus thuringiensis (Bt) (iv) For Maruca on cowpea, several commonly used insecticides such as endosulfan, carbaryl, methomyl, monocrotophos have been found effective. The first application should be made at least one week before flowering and continued at a weekly interval until three weeks after peak flowering

2. Beanflies, Ophiomyia phaseoli, O. centrosematis, and Melanagromyza sojae
Damage symptoms: These pests are important only during the seedling stage (up to 4 weeks after germination). The life cycle may be completed rapidly, often in less than 2 weeks. There may be wilted or dead seedlings, and leaves of older plants may be yellow and stunted. Stems are thicker than normal and cracked lengthwise just above the soil. In cases of heavy infestation in scattered areas in the field, many plants die. Maggot feeding facilitates the invasion of plant pathogens.
Insect characteristics: Eggs are laid in punctures of leaves near the petiole. Larval feeding occurs mostly in the main stem just above the soil line. The immatures are small white maggots with brown heads. Pupation occurs inside the stem. Adults are tiny black flies with transparent wings, about 1/4 the size of a common housefly. 
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Maggots feeding inside stem        Adult flies
Management: (i) The critical period is the first three to four weeks after germination. Weekly spraying of monocrotophos, dimethoate or omethoate during the first four weeks is effective against O. phaseoli, O. centrosematis and M. sojae on mungbean, soybean, cowpea and snap bean. Systemic insecticides, such as phorate and carbofuran, when banded along the seeds at sowing can give satisfactory control of O. phaseoli. (ii) Carbofuran or carbosulfan can be coated on seeds before sowing. Such treatment protects plants against bean flies for two to three weeks. One or two additional sprays of one of the three insecticides mentioned above may be necessary to further protect the crop (iii) Various cultural practices such as ridging of young plants, planting after green manure crop, crop rotation, fertilization and mulching with rice straw enhance plant growth and induce tolerance to bean fly damage. Avoid late plantings since infestations of bean fly are heavier then.
3. Bean aphid, Aphis craccivora 

Damage symptoms: Presence of aphid colonies on the leaves, terminal shoots and pods and sucks the plant sap. Growing points of the plant are withered, brown, or dead. Leaves crinkle or exhibit a yellowish, mottled, or mosaic coloration. Leaves are sticky and have patches of black sooty mold growing on them. Pod and seed production is extremely low. In severe cases, plants become stunted and deformed. Serious pest when the rainfall is low. 
Insect characteristics: Newly developed nymph is translucent with reddish brown compound eyes. After a couple of minutes, it changes to light yellow. After about 30 minutes, the nymph starts moving and in an hour starts feeding. Nymphs appear lightly dusted with wax. Both winged and wingless forms may be present, living and feeding together. Apterous (wingless) females are shiny, dark brown or black. Alate (winged) forms are greenish black with transparent wings. The soft-bodied, rather pear-shaped adults are shiny black. Two distinct tubes arise from the sides of the end of their bodies.
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Aphid colony

Management: (i) Avoid spraying broad-spectrum pesticides like synthetic pyrethroids to prevent the population build-up of aphids (resurgence) (ii) Encourage the natural populations of predators like ladybird beetles and parasitoids by delaying and minimizing pesticide use for other pests (iii) Spray with selective pesticides when the aphid population goes more than ten per leaf, continuously for two weeks. The chemicals like imidacloprid (at the time of planting) and acephate, dimethoate and spinosad can be applied (flowering through harvest)

4. Bean thrips, Megalurothrips usitatus
Damage symptoms: Flowers and flower parts are brown, dried, or completely destroyed. The flowers drop early. The petioles and leaves have tiny holes surrounded by discolored areas. Pod production is low and pods are deformed.

Insect characteristics: Adults lay their eggs inside the leaf tissue. After the immatures have completed feeding, they drop form the plant and pupate in the soil. These insects are very small and silver-shaped, about the size of a flea. The young are white, whereas adults are dark brown with a reddish tinge.
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Damaged plants
Management: (i) Avoid planting near the alternate host plants like other leguminous plants (ii) Encourage the natural enemy populations by selective pesticide applications (iii) Keep the soil moist to reduce the population build-up as the pupation occurs in soil

5. Bruchids, Callosobruchus chinensis, C. maculatus, C. analis 

Damage symptoms: There are bore holes in bean pods. These symptoms are visible in dry pods at harvest, especially if harvest is delayed. The beans in storage are completely hollow. Generally, seeds have white cigar like eggs on seed coat and circular exit hole. Grubs eat up the grain kernel and make a cavity. Adults come out making exit holes.
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Damage
Insect characteristics: Female beetles lay eggs on the bean pod, or in storage on the seed coat. Laid singly, glued to the surface of the pod (in fields) or on grains (in stores). Fresh eggs are translucent, orange cream in colour, changing to greyish white with age. The hatching larvae immediately bore inside and spend their entire life feeding within the seed. The larvae, which are responsible for the major damage, are small, white, C-shaped worms with darker heads. Pupation takes place in a pupal cell prepared beneath the seed coat. Adults are small brown beetles with light bands and markings on their backs. The life cycle can be completed in about 1 month or less and continual generations are possible until the food source is exhausted. The infestation may originate in the field and continue in storage.
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Larva                     Adult
Management: (i) The use of insecticides on small-scale storage is not advisable since the grains are stored for a short duration and often used for family consumption. Clean storage facilities and non-toxic chemical control measures are necessary. These measures include drying of seeds to moisture levels of 7% or lower before storing, and mixing seeds with nontoxic chemicals such as vegetable oils or neem (Azadirachta indica) seed extracts (ii) If chemical control is necessary, relatively safe insecticides should be applied. Fumigation is practical only in large-scale storage facilities. The most effective and convenient fumigant to use is phosphine.
Pests of Crucifers
1. Diamondback moth (DBM), Plutella xylostella
Damage symptoms: Early signs are feeding damage between the leaf tissues on the undersides of the leaf. Later, leaves appear with windows or holes in them. Damage is confined to areas between the veins. On young plants, the growing tips are eaten and seedlings appear stunted.
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Damage

Insect characteristics: Female moths lay their eggs singly or in groups of two and three on crucifer leaves. Caterpillars are pale green. Their bodies are wider toward the middle and they wiggle violently when disturbed. Commonly they drop off the leaf surface and, like spiders, spin down on a silken thread. Caterpillars mature in 10-30 days and pupate directly on the leaves in a silken cocoon. Adult moths are small and gray with a diamond shape on their backs when they are at rest.
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        Larva                  Pupa                   Adult

Management: (i) Release the larval parasitoid, Cotesia plutellae in tropical low lands and Diadegma semiclausum and pupal parasitoid, Diadromus collaris in high lands (ii) Intensive use of broad-spectrum chemical insecticides to control DBM has killed the parasites and prevented them from controlling DBM. Since most chemical insecticides are useless in controlling DBM, the use chemicals should be minimized. If you must use insecticides to control pests on cabbage, consider using products that utilize Bacillus thuringiensis or neem, both of which are not harmful to DBM parasites (iii) Pheromone traps can be used to monitor for adult DBM males (iv) Cover crucifer seedlings with a fine nylon mesh net or plastic sheet to prevent DBM adults laying eggs on their leaves. This method will postpone DBM infestation; reduce the need for control measures so early in the season and help in conservation of natural enemies

2. Cabbage Head caterpillar (CHC), Crocidolomia binotalis
Damage symptoms: The leaves are tied together by webbing. Leaf damage occurs on the lower surface. Young foliage may be completely consumed. In cases of severe defoliation, the leaf surface is chewed extensively leaving only the major veins.
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Damage
Insect characteristics: Eggs are laid in masses on the undersides of leaves. Caterpillars generally feed on the undersides of leaves. When young, they feed in large groups. Larvae are light to yellowish green with distinctive red heads. They often measure 2 cm long and have three white parallel lines along their backs and two others along each side. Some have black pigmentations on their bodies forming dots traiangularly arranged on the sides. Pupation occurs in a cocoon which is formed in the soil at the base of the plant. Adult is a moth.
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Larva

Management: (i) Several insecticides are reported to be effective in controlling CHC in Indonesia and India. They include chlorfluazuron, teflubenzuron, cypermethrin, permethrin, deltamethrin, protenofos, prothiophos, and acephate. Several formulations of Bacillus thuringiensis are also effective (ii) Planting of Indian mustard (Brassica juncea) as a trap crop between several rows of common cabbage will attract most CHC moths as well as some diamondback moth (DBM) adults. This technique can be used to reduce chemical sprays on the cabbage, especially in areas where parasitoids control DBM
3. Cabbage Webworm (CWW), Hellula undalis
Damage symptoms: Silken webbing on the surface of the inner leaves and stalks is evident. The surrounding regions have obvious feeding holes. The area beneath the webbing contains frass and other insect remains. The growing point of seedlings may be severely defoliated. If the plant survives, several small heads may form.
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Damage

Insect characteristics: Female moths lay eggs on foliage near young growing points. After hatching, larvae bore in to the growing point and cover themselves with a silken web, which has an exit hole in it. Larvae are voracious feeders. Caterpillars are dusty yellow with broad purple stripes along the length of their bodies. They pupate on fallen leaves and other debris on the ground. Adult moths are gray with small brown spots or specks.

Management: (i) Chemical insecticides are effective and there are no indications that CWW has developed resistance to any chemical. Soil application of granules of mephosfolan, terbufos, carbofuran or fensulfathion at the time of transplanting as well as sprays of chlorpyrifos, EPN, triazophos, methidathion, methomyl and parathion give good control of the pest. Application of any of these products once every 2 weeks after first application within 3 days after transplanting is effective. Other insecticides permethrin, abamectin, teflubenzuron, chlorfuazuron, triflumoron, cyhalothrin are also effective.

4. Cabbage looper, Trichoplusia ni
Damage symptoms: Leaves have ragged holes. The cabbage heads have internally bored holes. These areas contain frass and other insect remains. Seedlings are severely eaten and dead or stunted. The undersides of the leaves appear skeletonized between the veins
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Damage

Insect characteristics: The female lays dome-shaped pale green eggs directly on the host plant. The caterpillar is light green with white or pale yellow stripes along the sides. It typically moves by arching the middle part of its body. After feeding, the caterpillar pupates on leaves in loosely constructed cocoons. Adult is a nocturnal moth.

Management: (i) Looper is attacked by a large number of natural enemies. Parasitoids include Voria ruralis, Eucelatoria armigera, Microplitis brassicae, and Chelonus texanus among others (ii) Spray Bt and NPV (iii) Application of chemical insecticides should be considered during critical crop stages when sizable numbers of larvae are present or when control of adults is desirable. This insect has already developed resistance to a few insecticides. 

5. Cabbage butterfly or Imported cabbage worm, Pieris rapae
Damage symptoms: The damage of imported cabbage worm (ICW) is similar to that caused by the cabbage looper. Caterpillars may bore directly into the heads. The first leaves of cabbage have large irregular-shaped holes. Between the leaves, you can find pelleted frass that has a very strong smell
Insect characteristics: Females lay eggs singly on the undersides of the leaves. The caterpillars are velvety green in color, are quite hairy and have a thick orange stripe down the middle of their backs. They blend with the leaf foliage. Caterpillars are voracious eaters and reach full growth in about 14 days. They move very slowly. Pupation occurs on the plant in the form of a hanging chrysalis. Adult butterflies are easily recognized. They are white, yellow or orange with black spots on their wings. They flutter about during the day.
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                 Eggs                       Larva
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Adults 
(http://www.leps.it/indexjs.htm?SpeciesPages/ArtogRapae.htm)

Management: (i) Most formulations of Bacillus thuringiensis are effective against this pest. It has an effective species specific granulosis virus (ii) Several chemicals are effective and there are no reports of ICW developing resistance to any insecticides (iii) Parasitoids play a significant role in the natural control. Apanteles glomeratus is a common larval parasite that occurs practically worldwide.
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Larva attacked by A. glomeratus
6. Striped flea beetle, Phyllotreta striolata
Damage symptoms: Young plants have small round holes in the cotyledons and leaves. This is often referred to as the "shot-hole effect"
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Damage

Insect characteristics: The adult lays her eggs in the soil close to the host plant. The larva lives in the soil and feeds on plant roots and other debris. The adult beetle is the important damaging stage. It is shiny black with a greenish tinge and two crooked yellow stripes down its back. Typically, it jumps like a flea when it is disturbed
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Adults
Management: (i) For quick control of large populations attacking young seedlings, insecticide sprays are the only alternatives. Check for local insecticide recommendations (ii) Remove weeds in and around fields. Cover seedbeds with a very thin transparent fabric material to protect seedlings from adult feeding before transplanting. After harvest, the field should be plowed to expose larvae.
7. Aphids, Myzus persicae, Hyadaphis erysimi and Brevicoryne brassicae
Damage symptoms: Leaves are curled, wrinkled, or cup-shaped. Plants in all growth stages can be damaged. With severe infestations the leaves wilt and the entire plant dies.
Insect characteristics: They are small, soft-bodied, and pear-shaped. They vary from yellow to green to black. Some have transparent wings and prominent eyes. Note the small tubes arising from either side of the back of their bodies (tail region). 

Management: (i) Natural enemies, such as parasitic wasps and predators, are usually numerous enough to keep aphid populations from building to damaging levels. Adults and larvae of coccinelid beetles and syrphid fly larvae are well-known predators (ii) Remove weeds. Destroy and remove crop residues immediately after harvest (iii) Soap sprays may be used, but thorough applications (especially on the underside of leaves) are needed as soap only kills those pests that it comes into direct contact with. Aphids, especially cabbage aphid, naturally hide in protective areas of the plant. Spray no more than three times with the same product or rinse plants to prevent damage to leaves (iv) Among synthetic insecticides, dimethoate and pirimicarb are effective, but check local recommendations. The use of these and other broad-spectrum insecticides early in the cropping season will reduce the natural enemies of aphids, leading to a rapid increase in aphid populations.
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