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I. Shoot flies  
These injure a wide range of millets causing loss in grain 
yield and dry fodder. 
Sorghum, Finger millet : Atherigona soccata Rondani 
Pearl millet : A. approximata Malloch
Proso millet, Kodo millet : A. simplex Thompson
Fox tail millet : A. atripalpis Malloch
Barnyard millet : A. falcata Thompson 
Little millet : A. pulla Wiedmann

Host range: Sorghum, Pearl, Finger, Proso, Kodo, 
barnyard and little millet, maize and members of Poacea

Damage symptoms: It is a seedling pest normally 
occurring in the 1st - 6th week after germination. Maggot 
feeds on the growing tip causing wilting of leaf and later 
drying of central leaf giving a typical appearance of dead 
heart (Plate 1a).  If the infestation occurs a little later, 
damaged plants produce side tiller which are again 
infested.  In case of Pearl millet pest attacks the crop both 
in seedlings and boot leaf stage.  It causes dead hearts in 
young pearl millet seedlings and chaffy grains in terminal 
portion of panicle (Plate 1b) in the mature crop 

Identification: Fly is a small 3-4 mm long, dark grey 
housefly like (Plate 1c). A female fly lays whitish cigar shaped 
(eggs singly on lower surface of the leaves (Plate 1d). On 
hatching the maggot (Plate 1e) enters the seedling and 
destroys the growing point causing deadheart formation.  
Mature larva is yellowish and pupation takes place either 
at the plant base (Plate 1f). The fly population tends to 
increase in July and reaches the peak in August. From 
September onwards the population gradually declines and 
remains at a moderate level till March.  
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Plate 1. Shoot fly 
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II. Stem borers 
Among them Spotted stem borer, Chilo partellus Swinhoe 
and Pink stem borer, Sesamia inferens Wlk. are major ones.  
S. inferens infest finger millet in India. Pearl millet appears to 
be immune to borer attack at initial stages of crop growth 
but at later stages, it is prone to internodes injury.

1. Spotted stem borer 
Chilo partellus  Swinhoe  (Pyralidae: Lepidoptera)

Host range: Sorghum, Pearl millet, finger millet, sugarcane, 
rice, Sorghum halepense.

Damage symptoms: It infests the crop from 2nd week 
after sowing till the crop maturity.  Initially, the larvae 
feed on the upper surface of whorl leaves leaving the 
lower surface intact as transparent windows. As the 
severity of the feeding increases, blend of punctures and 
scratches of epidermal feeding appears prominently (Plate 
2a). Sometimes, `deadhearts’ (Plate 2b) symptoms also 
develop in younger plants due to early attack. Subsequently, 
the larvae bore into the stem resulting in extensive stem 
tunneling (Plate 2c,d,e). Peduncle tunneling results in either 
breakage or complete or partial chaffy panicle.

Identification: The female lays nearly 500 eggs in masses 
of 10-80 on the under surface of the leaf near the midrib 
(Plate 2f).  The eggs hatch in 4-5 days the larval period 
lasting for 19 - 27 days.  Pupation takes place inside the 
stem and the adult emerges in 7-10 days. During the dry 
season, the larva enters into diapauses and survives in 
harvested stalks/stems as well as stubbles left in the field.  
As the rainy season starts the diapause brakes down and 
pupation takes place. The moth is medium size and straw 
colored (Plate 2g, h).
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Plate 2. Spotted stem borer
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2. Ragi stem borer

Sesamia inferens Walker (Noctuidae: Lepidoptera)

Host range: Sorghum, maize, rice, wheat, sugarcane, bajra 
and ragi, barley, guinea grasses. 

Damage symptoms: The pink larvae are gregarious 
in nature, congregate inside the leaf whorls and feed on 
the central leaves causing typical ‘pin hole’ symptom. The 
central shoot turns brownish and dries out, although the 
lower leaves remain green and healthy, called as ‘dead 
heart’ (Plate 3a,b). Bored holes are plugged with excreta. 
White ear head symptom appears during panicle initiation 
stage, the empty panicles become very conspicuous in a 
field because they remain straight and whitish (Plate 3c).

Identification: The adult moth is pale pink colored, with 
dark brown streaks on the fore wings and white hind wings 
(Plate 3d, e). The female lays about 150 creamy-white and 
hemispherical eggs that are arranged in two or three rows 
between the leaf sheath and the stem of the host plant 
(Plate 3f). Egg period remains till 7 days. The fully grown 
larvae measures about 25 mm and is pale yellow with a 
purple pink tinge (Plate 3g) and a reddish-brown head (Plate 
3g,h). Pupation occurs in the larval tunnel in the stem and 
the adult emerges in 12 days. The life cycle is completed in 
45-75 days. There are 4-6 generations per year.  
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   Plate. 3. Pink borer
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3. White stem borer 

Saluria inficita Walker (Noctuidae: Lepidoptera)

Host range: Ragi

Damage symptoms: This is specific pest of Ragi in 
southern India. The creamy coloured caterpillar attacks the 
base of the tillers close to soil causing deadhearts (Plate 4a). 
The larvae pupate in the stem (Plate 4b).

Identification: Adult is a medium sized dark brown moth 
with a pale white band along the costal margin of each 
forewing (Plate 4c). The hind wings are white in colour. 
The female lays eggs in batches of about 100 and are 
covered with silky greyish hairs; they resemble the eggs of 
the yellow stem borer. The incubation period is about 8 
days. The female white stem borer lays the eggs near the 
tip of the leaf blade.
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Plate 4. White stem borer stages
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III. Foliage pests
1. Red hairy caterpillar 
 Amsacta albistriga Walker (Arctiidae: Lepidoptera)

Host range: Sorghum, Ragi, Pearl millet, maize, Barley 
cotton, castor, cowpea, bajra. 

Damage symptoms: High incidences of hairy caterpillars 
Amsacta albistriga in north, south and western India have 
been recorded. They also infest young plants. Crop grown 
in red soils are prone to attack. Due to gregarious habit 
and voracious feeding, complete defoliation of millet plants 
or destruction of seedlings may occur in a short time. 
Dark larvae feed gregariously on the lower surface of 
leaves scraping for 4-5 days. In about 10 days, they turn 
ashy brown and slowly spread from plant to plant feeding 
voraciously. The large larvae have many blackish hairs on a 
reddish body. The larvae migrate from one field to other 
for feeding.

Identification: Moth is medium sized having white 
forewings with brownish markings and streaks and white 
hind wings with black spots (Plate 5a). There is a yellow 
band on the head and a yellow streak along costal margin 
of the forewings in A. albistriga while the band on the head 
and streak along costal margin of the wing are red in A. 
moorei. Oviposition is spread over 2-3 days. Eggs are 
cream or bright yellow and are laid in masses on young 
foliage or on the soil, clods of earth, stones or occasionally 
on other vegetation. A single female lays about 1000 eggs 
in clusters of 50-100 (Plate 5b). Larvae hatch in about 3-4 
days Larvae become full grown in about 40-50 days. On 
either end of the body, larva has black bands enclosing a red 
band in between (Plate 5c).
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Plate 5. Red hairy caterpillar
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2. Black hairy caterpillar 
Estigmene lactinea Huebner (Arctiidae: Lepidoptera).

Host range: Sorghum, Pearl millet, Finger millet

Damage symptoms: Black hairy larvae feed on the young 
leaves leading to defoliation. They scrape the green matter 
of leading leaving plant veins. The larvae also attack the 
panicles

Identification: 100 – 150 creamy white coloured eggs are 
laid on the leaf surface (Plate 6a). The eggs hatch in 6- 7 
days; the larval period is from 23 - 25 days, pupal period of 
11.00 days, total life cycle of 40 - 45 days and adult longevity 
of 8.5 days. The fecundity per female about 113 eggs.

The eggs hatch to black hairy caterpillars which pupate in 
soil (Plate 6b). The adult is large white moth with crimson 
markings on head, body and wings. The hind wings have 
black spots (Plate 6c).
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Plate 6. Black hairy caterpillar
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3. Cutworms and Army worms 
Mythmina seperata Walker, Spodoptera litura (Fab)
(Noctuidae: Lepidoptera) 

Host range: Sorghum, Ragi, Maize, Pearl millet and 
members of Poaceae.

Damage symptoms: Caterpillars are defoliatiors feeding 
on foliage. Outbreaks of the noctuids Mythimna separata, 
M. albistigma have been reported. The noctuids attacked 
and defoliated finger millet Setaria and various grasses. The 
larvae feed on the leaves especially in the nursery of Ragi 
(Plate 7a). It scraps the green matter of the leaf tissue and 
the leaves shows as skeletonized appearance. The young 
cutworm feeds on plant without cutting off the stems or 
leaves. Later it begins to cut off foliage, panicles (Plate 7 
b,c). They emerge at night to feed on the roots and shoots 
of ragi plants and hide in the soil during day time. The field 
looks as if grazed by cattle.

Identification: The larvae migrated even during the day. 
They cut tender stems of young and growing plants. Larvae 
hide during day time in the soil and become active at dusk. 
In severe cases, entire leaf is eaten. The adults of  Mythimna 
separata are brownish in colour, there are black spots in the 
middle of fore wing (Plate 7d). 

The caterpillars of Spodoptera exigua are serious pests in ragi 
nurseries feeding on leaves causing extensive defoliation 
(Plate 8a). The grown up larva coils with slightest touch and 
drops down. The adults are brownish in colour. Fore wings 
are articulated with margin at border (Plate 8b). 
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Plate 7.Mythmina

Plate 8. Spodoptera
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4. Grasshoppers  
 Hieroglyphus nigrorepletus (Bolivar)  H. banian (Fab), 
Colemania spheneroides (Bolivar), Chrotogonus spp. 
(Acrididae: Orthoptera)

Host range: All millets, members of Poaceae. 

Damage symptoms: The nymphs and adults feed on the 
leaf by consuming large amounts of leaves. They make 
marginal notchings or holes on the leaves (Plate 9a). In case 
of severe infestation, they defoliate entire leaves and the 
field looks like grazed appearance. Grasshoppers, locusts 
feed on foliage and destroy crop.

Identification: Grasshopper lays eggs in clusters in the soil. 
Eggs laid in oval, elongate or curved pods made out of soil 
particles. Eggs may be white, yellow green, tan, or various 
shades of brown. Newly hatched nymphs are white. After 
several hours of exposure to sunlight, they assume the 
distinctive colors and markings of adults. Nymphal period is 
35 to 50 days. Adults are stout, greenish brown colour with 
yellow stripe on the sides (Plate 9b).
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Plate 9. Grasshopper
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5. Ash weevils

Myllocerus maculosus (Desb), M. viridanus (Fab), M. 
subfasciatus Guerin-Meneville & M. discolor Boheman 
(Curculionidae: Coleoptera) 

Host range: Bajra, maize, sorghum, pulses, groundnut, 
cotton, guava. 

Damage symptoms: Leaf margins are notched resulting 
in wilting of plants in patches. Roots are eaten away by 
grubs Adult feed on leaves showing notching on leaf blade 
(Plate 10a). 

Identification: Weevil appears during summer and lays 
ovoid, light yellow eggs in the soil. Female lays on an average 
360 eggs over a period of 24 days. Eggs hatch in 3-5 days. 
Grubs are creamy white in colour (Plate 10b). Grub period 
is 1-2 months, they pupate in soil inside earthen cells and 
pupal period is 7-10 days. Life cycle is completed in 6-8 
weeks. There are 3-4 generations in a year. Adults live fairly 
long for 4-5 months in the winter. The adults are brownish 
or whitish in colour and black spots on the dorsal wings 
(Plate 10c&d).
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Plate 10.  Ash weevil
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6. Leaf folder

Cnaphalocrocis medinalis Guenee,  (Pyralidae: Lepidoptera)

Host range: Rice, Finger millet, Pearl millet and members 
of Poaceae

Damage symptoms: Larva removes the leaf tissues, folds 
a leaf blade together and glues it with silk strands (Plate 
11a). The larvae feed inside folded leaf creating longitudinal 
whitish patches on leaf blade (Plate 11b).

Identification:  Each female lays 300 eggs on either side 
of leaf blade which is oblong, whitish yellow in colour. 
Egg period lasts for 4 – 6 days.  Larva is yellowish green 
with black head. One or two pairs of sub dorsal spots are 
present on pronotum (Plate 11c, d). The larval period last 
for 15 – 20 days. The larvae pupate in leaf itself and pupal 
period last for 6 – 10 days. 

The adult is whitish yellow or golden yellow with three dark 
black oblique lines on the forewing and broad anal area on 
hind wings (Plate 11e, f).
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Plate 11. Paddy leaf folder
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7. Flea beetle

Chaetocnema pusaensis Maulik (Coleoptera)

Host range: Finger millet

Damage symptoms: Adult bites and makes holes in the 
leaves of young plants and affects their vigour in the young 
Ragi crop (Plate 12a).

Identification:  Adults are oblong in shape Dark blue 
beetle with enlarged hind femur (Plate 12b). 
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Plate 12. Flea beetle
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IV. Sucking pests
1. Shoot bug 
Peregrinus maidis Ashmead (Delphacidae, Hemiptera)

Host range: Sorghum, maize, rice, millets, members of 
Poaceae

Damage symptoms: Infestation in kharif begins 30 days 
after germination. However, heavy infestation is seen on 
the Rabi crop, when rain occurs at seedling stage. Both 
the adult types (Brachypterous and Macropterous) and 
nymphs suck the plant sap causing reduced plant vigour and 
yellowing (Plate 13 a). In severe cases, the younger leaves 
start drying and gradually extend to older leaves (Plate 13c). 
Sometimes, complete plant death occurs. Heavy infestation 
at vegetative stage may twist the top leaves and prevent 
either the formation or emergence of panicles (Plate 13 
e, f). It is also known to be vector for transmitting stripe 
disease of maize.

Identification: The adult is yellowish brown to dark brown 
with translucent wings (Plate 13b,d). The brachypterous 
female is yellowish while macropterous female is yellowish 
brown and male dark brown. It lays eggs in groups of 
1-4 inside the leaf tissue and covered with a white waxy 
substance. The fecundity of the bug is 97 eggs / female. 
The egg period lasts for seven days. The nymphal stage 
undergoes five instars in 16 days. The total life cycle is 
completed in 18-31 days. Being a sporadic pest, under 
favourable conditions, it produces several generations and 
can cause heavy damage to sorghum.
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Plate 13. Shoot bug
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2. Aphids

Green aphid: Rhopalosiphum maidis, Fitch (Aphididae: 
Homoptera)

Sugarcane aphid: Melanaphis sacchari Zehntner, 
(Aphididae: Homoptera) 

Plum/ Ragi aphid: Hysteroneura setariae Thomas, 
(Aphididae: Homoptera) 

Ragi root aphid: Tetraneura nigroabdominalis Sasaki, 
(Pemphigidae: Homoptera)

Host range: Sorghum, Ragi, Maize, members of Poaceae

Damage symptoms: 

Rhopalosiphum maidis: Colonies of aphid is dark bluish-
green and somewhat ovate seen in central leaf whorl, 
stems, or in panicles. It is 2 mm long, with black legs, 
cornicles, and antennae (Plate 14). Winged and wingless 
forms occur. Females give birth to living young without 
mating and a generation requires only a week or so. During 
Rabi, the adult is yellow coloured with dark green legs.  
Female gives birth to young ones and a generation takes 
7 days.  The colonies are typically found deep inside the 
plant whorl of the middle leaf on the ventral surface of the 
leaves, stem and panicle. The young and adults suck the 
plant juice. This frequently causes yellowish mottling of 
the leaves and marginal leaf necrosis. The aphid produces 
abundant of honeydew on which molds grow. In panicles, 
honeydew may hinder harvesting. The aphid also transmits 
mosaic virus. 
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Plate 14. Green aphid
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Melanaphis sacchari: The sugarcane aphid is yellow to 
buff in colour (Plate 15a). Numbers increase rapidly during 
dry spells or at the end of the rainy season. 

Damage symptoms: Both the nymphs and adults suck 
the sap from foliage. As a result, the leaves turn yellow 
and in severe infestation, the plants remains stunted and 
leave dries (Plate 15b). Severe damage is noticed under 
moisture stress conditions resulting in drying of leaves as 
well as plant death. Honeydew is excreted by aphids and 
the sooty mold develops and the leaves turn black. Excess 
honeydew falls on the soil (Plate 15c). The honeydew 
excretion hinders harvesting process and result in poor 
quality grain (Plate 15d)

The female of the wingless form deposits 60-100 nymphs 
within its reproductive period of 13-20 days. They 
reproduce parthenogenetically. The winged form produces 
slightly fewer nymphs. The life cycle is completed in 5.5-
7.0 days during the dry season. In general, a generation is 
completed in about two weeks. Both adults and nymphs 
such the plant sap and cause stunted growth.
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Plate 15. Sugarcane aphid
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Hysteroneura setariae: Adults and nymphs suck sap from 
the tender leaves and spikelets and spread to entire plants 
(Plate 16a, b). The plant becomes stunted with reduced 
vigour. The leaf aphid is also called rusty plum aphid. It is 
brown coloured,

When crop is caught in dry spell infestations continues 
throughout crop growth stage. In severely infested crop 
the earheads are colonized by the aphids. 

The ragi aphid completes life cycle in 31-35 days with 
fecundity of 35-78 nymphs when females are derived from 
apterous parents. In females from alate female life cycle 
ranges from 39 – 46 days with fecundity of 52 nymphs.
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Plate 16.  Plum/ Ragi aphid
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Tetraneura nigriabdominalis: This pest is common 
in Southern India on Ragi. They infest root system and 
infestation prevails till flowering. It’s occasional in nature. 
The aphids suck the sap the crop presents a withered and 
stunted look. The base of plant is attended by ants, such 
plants when pulled out show aphid colonies (Plate 17a).  

The average life cycle is spread over 30 days with 5 instars. 
The adult longevity is 5 – 11 days (Plate 17b).
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Plate 17.  Ragi root aphid
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3. Spider mites  
Oligonychus indicus (Tetranychidae: Arachnida)

Host range: Sorghum, maize, rice, millets, members of 
Poaceae

Nature of symptoms: Although found early in the growing 
season rapid population increases occurs only after the 
panicle emergence. They suck the plant sap first on the 
under surface of the functional leaves and the infested areas 
initially are pale yellow, but later turn to reddish (in purple 
pigmented cultivars) or brownish tan (in tan pigmented 
plants) on the upper leaf surface (Plate 18a, b). This extends 
to the entire leaf area which spreads upwards through the 
plant affecting plant growth and seed development (Plate 
18c). The underside of the heavily infested leaves have dense 
deposits of webbing and in severe infestations they may 
invade and web even the sorghum panicle. It often causes 
damage to sorghum in prolonged drought situations.

Identification: Female and immature stages feed on the 
foliage. They thrive under web on the under surface of 
the leaves. Adults of sorghum spider mite are deep red 
or maroon and the nymphs are also slightly reddish (Plate 
18d).
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V. Earhead pests
1. Grain midge
Sorghum midge: Stenodiplosis sorghicola Coquilett 
(Cecidomyiidae: Diptera)
Pearl millet midge: Geromyia penniseti Harris
(Cecidomyiidae: Diptera)

Hosts range: Sorghum, Pearl millet and wild graminaceous 
hosts

Damage symptoms: The maggot feeds on the developing 
grains and pupates there. Maggots destroy the ovaries 
seriously, affecting the development of seeds, leading to 
chaffy panicles. White pupal cases protruding out from the 
chaffy grains with exit holes are seen (Plate 19a, b). Pupal 
cases can be seen attached to the glumes of damaged 
spikelet. Midge complete four to five generations in a 
season with overlapping generations. The pearl millet 
midge occurs in pockets of Tamilnadu. 

Identification: The adult fly is small, fragile with a bright 
orange abdomen and a pair of transparent wings (Plate 19c). 
A female lay about 30-35 eggs at the rate of 6-10 in each 
floret. The incubation period is 3-4 days. The maggot has 
four instars with duration of 8-10 days. Larvae are colorless, 
but, when fully grown, they are dark orange. Larval period 9 
- 11 days. The larval stage undergoes diapauses in a cocoon 
during December - January within a spikelet. It pupates 
beneath the glumes. When the adult emerges the white 
pupal skin remains at the tip of the spikelet. A generation is 
completed in 14-16 days.
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Plate 19.  Sorghum grain midge
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2. Head caterpillars

Ear head web worm 
Cryptoblabes gnidiella Milliere (Pyralidae: Lepidoptera) 

Host: Sorghum, Maize 

Damage symptoms:  The larvae destroy the grain in the 
head (Plate 20a). They produce webs of silken thread that 
remain on and inside the head. Heavily infested heads may 
be covered with webbing (Plate 20b).

Identification: The adult moth is small with brown fore 
wings and light brown hind wings (Plate 20c). Creamy 
white, round or conical eggs are laid singly on the spikelets 
and on grains of the panicle. The egg period is 3-4 days. 

The larva is light brown with dark head and has dark lateral 
lines on the body (Plate 20a). The larval duration is 9-10 
days. 

It constructs silken cocoon and pupates within the silken 
webs. Pupal period 7 days. The life cycle is completed in 
23-24 days.
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Plate 20.  Ear head worms
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3. Gram caterpillar 
Helicoverpa armigera Hubner (Noctuidae: Lepidoptera) 

Host range: Cotton, sorghum, lab lab, soybean, pea, 
safflower, chillies, tomato, groundnut, tobacco, gram, okra, 
maize etc.

Damage symptoms:  Larvae hide within the ear heads 
and feeds on the grains. Ear heads are partially eaten and 
appear chalky. Fecal pellets are visible within the ear head 
(Plate 21a).

Identification: Eggs are round in shape and creamy white 
in colour (Plate 21b). Larva is green with dark broken 
grey lines and dark pale bands (Plate 21c.) It shows colour 
variation of greenish to brown Adult is brown coloured 
moth with a ‘V’ shaped speck on forewings and dull black 
border on the hind wing (Plate 21d).
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  Plate 21. Gram caterpillar
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4. Semilooper  

Eublemma silicula Swinhoe  (Noctuidae: Lepidoptera)

Host range: Sorghum, pearl millet, finger millet 

Damage symptoms: Extensive webbing of grains and 
presence of broken grains can be seen on the ear head 
(Plate 22a).

Identification: The egg period is four days. Eggs are laid 
on spikelet and grain. Larva is pale yellow.  Larval period 
lasts for 12-13 days. It pupates within the gallery for about 
12 days. The adult moth is small with reddish buff colored 
wings having wavy lines (Plate 22b). 
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Plate 22.  Ear head worm, semi-looper
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5. Tussock caterpillar

Euproctes subnotata Walker (Noctuidae: Lepidoptera)

Host range: Pearl millet Sorghum, finger millet 

Damage symptoms: The pest attacks at panicle stage. 
The caterpillars feed on developing grain and destroy the 
grains in panicles at milky, soft dough stage (Plate 23a). 
They produce web of silken threads. The compact panicles 
are prone to damage. The affected panicles are filled with 
frass (Plate 23b).

Identification:  Spherical transparent whitish eggs are 
laid in masses (5 – 25 eggs) and covered by orange yellow 
hairs. The hairy caterpillar is smaller, dark brown with a 
wide yellow band and less hairy. An orange red line runs 
along the yellow band (Plate 23c). The larval period lasts 
for 15 – 40 days. The larva pupates in soil the pupal period 
last for 25-30days (Plate d). The adult moths have brown 
forewings with dark scales. The hind wings are yellowish 
(Plate 23 e).
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Plate 23.  Tussock caterpillar
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6. Earhead bug

Calocoris angustatus Lethiery (Miridae: Hemiptera)

Host range: Pearl Millet, maize, tenai, sugarcane and 
grasses

Damage symptoms: The adults and nymphs damage 
the earheads by feeding on them (Plate 24a). They suck 
the juice from the grains when they are in the milky 
stage. The sucked out grains, shrink and turn black in 
colour and become ill filled (or) chaffy. Older grain shows 
distinct feeding punctures that reduce grain quality. 
Extent of damage usually depends on the number of bugs 
per panicle, duration of infestation and stage of grain 
development and decreases as the grain develop towards 
hard dough stage. Grain mold damage is severe in bug 
affected panicles (Plate 24b).

Identification: Adult male is green in colour and female is 
green with a brown margin (Plate 24c) Blue cigar shaped 
eggs are laid under the glumes or into the middle of the 
florets. Each insect lays between 150 and 200 eggs. The 
egg period is seven days. Nymphs are slender, green in 
color. First instar is orange in color. The nymphal period 
is 10 - 14 days. The life cycle from egg to adult occupies 
less than 3 weeks. At least 2 generations of the bug can 
feed on the same crop when the panicles do not ripen at 
the same time. 
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Plate 24.  Earhead bug
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VI. Soil dwelling insects
1. White grubs 
Holotrichia sp., Anomola sp,

(Melolonthidae: Coleoptera)

Host range: Pearl Millet, Maize, Groundnut, Sugarcane 
and grasses

Damage symptoms: H. consanguinea devastates Pearl 
millet crop in large areas in central India. The grubs cut the 
roots resulting in wilting of plants in patches and die (Plate 
25a). Even three to four grubs may attack the same plant. 
Infested seedlings remain stunted and produce no seeds 
(Plate 25b).

Identification: In general eggs hatch in 1-3 weeks and 
grubs develop in 8-22 weeks. The grubs are creamy white 
in colour and ‘C’ shaped (Plate 25c,d). Pupal period lasts 
for 1-8 weeks and 13- 20 mm long beetles emerge by 
November-December if climatic conditions are favorable, 
otherwise the pest overwinters and adults are active during 
May-July of the following Year. Late sown millets generally 
escape attack, but crops may be infested severely later in 
the season. Adults are oblong in shape and fore wing (elytra) 
are hard, brownish in colour (Plate 25e). 
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Plate 25.  White grubs
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2. Termites or white ants

Odontotermes spp,  Microtermes spp., Macrotermes spp. 
(Termitidae:  Isoptera) 

Host range: Pearl millet, sorghum, Finger millet, maize, 
wheat, sugarcane, upland rice.

Damage symptoms: Termites also attack the roots of 
maize and sorghum, and the damaged plants topple. They 
eventually disrupt the movement of nutrients and water 
through the vascular system resulting in death of the plant. 
The dead plants are sheathed with soil (Plate 26a).

Identification: Termites are found in dry and semi-
dry areas. Termite damage starts soon after sowing and 
continues till the growing stage.  The leaves of damaged 
plant droop later they wither and dry off. Such plants are 
easily uprooted. They build underground nests which 
can be difficult to locate. They will attack weak plants 
that are wilting or damaged. 7-10 days after aerial flight 
the female lays the first batch of eggs numbering 100-
130.   These eggs hatch in 40-42 days. The female termite 
then swells to become queen and lays up to 30,000 eggs 
per day. The members of this group are social insects 
and are composed of workers, soldiers, king and queen 
(Plate 26b).
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Plate 26. Termites
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VII. Management
1. Cultural methods

Collect and burn stubbles and chaffy earheads, and feed 
the stalks to cattle before the onset of monsoon rains. 
This will prevent   carryover of overwintering pest.

Deep ploughing one month prior to planting will expose 
the immature stages of insects and serve as a food for 
predators.

Adopt synchronous and timely/early sowings of cultivars 
with similar maturity to reduce the damage of shoot fly, 
midge, and head bugs. 

Rotate sorghum and millets with cotton, groundnut, or 
sunflower, to reduce the damage by shoot fly, midge, and 
head bugs.  Intercropping sorghum with pigeonpea, cowpea, 
or lablab also reduces the damage by stem borers

Use high seed rate (1.5 times more) and delay thinning 
(to maintain optimum plant stand) to minimize shoot fly 
damage.

2. Mechanical method

Set up light traps till mid night to monitor, attract and kill 
adults of stem borer, grain midge, June beetle and other 
moth pests.

Set up the fishmeal traps impregnated with Arpocarb 
insecticides @ 12/ha till the crop is 30 days old.

3. Biorational methods

Apply balanced fertilizers having adequate NPK to 
promote better plant growth, that results in reducing 
damage by shoot fly and stem borers. 
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Set up sex pheromone trap at 12/ha to attract male moths 
Helicoverpa sp. from flowering to grain hardening.

4. Chemical methods

Treat the seeds with Thiamethoxam 70 WS @ 3 g /1 kg of 
seeds to improve plant stand, seedling vigor and reduce 
the damage by shoot fly and to some extent stem borer 
and sucking pest. 

Shoot fly: At the time of planting 20 kg/ha of Carbofuran 
3G granules may be applied in furrows before sowing to 
protect seedlings against shoot fly. When the shoot fly 
damage reaches 5 to 10% of plants with deadhearts, the 
crop may be sprayed with cypermethrin 10% EC  @ 1 
ml/liter. 

Stem borer:  Carbofuran 3G granules may be applied 
in the whorls @ 8 – 12 kg ai/ha or the entire field can be 
sprayed with Metasystox @ 2 ml / liter.

Midge: The crop may be sprayed at the 50% flowering 
stage (1 midge/panicle) with cypermethrin 25 EC @ 
0.5 ml/liter. Carbaryl 10% dust @20 – 25 kg/ha at 50% 
flowering & grain formation stage is also suggested in 
midge endemic areas.

Earhead bugs  and head caterpillars:  At milky stage 
when 1 to 2 bugs per panicle and head caterpillars (2 – 3 
larvae per panicle), are noticed  the crop may be sprayed at 
the milk stage with Cypermethrin 25% EC @ 0.5 ml/liter.

Cut worms (Mythmina, Spodoptera), red hairy caterpillars, 
semilooper:  For managing these gregarious pests, apply 
poison baits comprising 10 kg rice bran + 1 kg jaggery + 
one liter Quinolphos (25 % EC). Prepare small balls and 
broadcast in the fields preferably in the evening. 

Pests of Millets  |  55  



 56  |  Pests of Millets

Web worms (Helicoverpa, semilooper): Apply Carbaryl  
10% or Malathion 5% dust @ 20 – 25 kg/ha.

Sucking pest (shoot bug, aphids): Apply Dimethoate 
30% EC @1.5 ml/liter.

Mite: For spider mites apply Dicofol 18.5%  EC @ 2 ml 
/ liter.

Termites: For areas of regular termite occurrence the 
soil should be mixed with Chlorpyriphos 5% Dust @ 35 
kg/ha at the time of sowing. When the incidence of pest 
is noticed in standing crop mix Chlorpyriphos 20% EC @ 
4 L /ha  with 50 kg of soil and broadcast it evenly in 1 ha 
followed by light irrigation.

White grub: Soil drenching of Imidacloprid 17.8% 
SL @ 300 ml/ha or mixing Chlorpyriphos 20% EC or 
Quinolphos 25% EC @ 4 L /ha along with irrigation water 
in standing crop after three weeks of emergence of beetle 
is suggested. 

Guidelines: Safe and effective use of 
insecticides

1. Purchasing of pesticides

Purchase the insecticides which are prescribed only. •	

While purchasing, select required pack size and •	
sealed product and check expiry date.

Don’t forget to collect authorized receipt/bill of the •	
product.
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2. Storage

Don’t pile up unnecessary stock. •	

Pesticide must always be securely stored.•	

Keep in a safer place under lock and key.•	

Keep away from children, fire, direct sunlight, •	
unauthorized persons, animals and food stuffs.

Inspect pesticides for leakages, damages and expiry •	
dates.

3. Handling while using 

Follow the instructions provided on the leaflet.•	

Always follow the recommended doses while using.•	

Concentrates, which mix easily with water, can be •	
measured properly.

Wettable powders are pre-mixed, with a little water •	
before pouring into tank.

The tank should then be filled with water to correct •	
level and mixed well.

4. Procedure for mixing chemicals

Wear protective clothing to avoid skin contact of •	
chemicals

Use suitable equipment with graduated jugs for •	
liquids, scoops for powders.

Use clean available water for spraying•	

Use funnels and filters while pouring pesticides in the •	
spray tank.
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5. Pesticide use at field level

Do not apply chemicals without proper training.•	

Do not allow other workers in the field while •	
spraying.

Always spraying may be done  early morning or •	
evenings

Don’t spray when wind velocity is high to avoid drift.•	

6. Calculation of insecticides/spray fluid required

Monitor the field regularly for accessing pest •	
situation.

Seek advice from the local agricultural staff •	
immediately for control measures.

Quantity of insecticide required can be calculated •	
from following formula. 

Percentage of the toxicant in trade product available •	
in the market (P) x Quantity of the formulated 
insecticide required (I) = Percentage of the actual 
toxicant in spray material (A) x Quantity of the spray 
material needed (Q) Formula: (P) x (I) = (A) x (Q).

Weigh the quantity of dust as per recommended •	
doses.

Lesser the spray material, finer should be the droplet •	
size to achieve full coverage. 

Take a feeler trial to calibrate quantity of water •	
required.
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The approximate quantities spray material required 
for spraying varies as per crop stage

Types of sprayer Approximate 
quantity if spray 
fluid per hectare

 Ultra low volume Less than 6.25 
liters

Low volume : High concentrated 12.5 to 37.5 liters

Low volume : Semi concentrated 75 to 250 liters

Conventional or high volume 250 to 750 liters 

7. First aid

Please keep in mind “prevention is better than cure” •	
while handling chemicals.

First ascertain pesticide  involved in poisoning•	

Keep patient in calm and comfortable position•	

If breathing stop, provide artificial respiration •	
immediately

The antidotes must be applied by qualified person •	

Irritations of nose, throat, skin or eyes are the general •	
symptoms.

If it is oral ingestion, it causes vomiting, abdominal •	
pains and diarrhea. 

If skin is exposed to chemical, immediately clean •	
affected part with soap water.

Apply smoothening creams on the affected part.•	

If eyes are affected, wash thoroughly with cool and •	
clean water for ten minutes. 

Send immediately to medical doctor.•	
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8. Approved use of registered insecticides for 
Millets

(Registered under the Insecticides Act, 1968) as on 
- 31.08.2015

Insecticide Common 
name of 
Pest

Dosage/ha

a.i (gm) Formulation
(gm/ml)

Dilution in
Water 
(Liter)

Carbaryl 5% 
DP

Earhead 
midge

1000 20000 -

Carbryl 10% 
DP

Aphid, 
Earhead 
caterpillar

2500
2000

25000
20000

-

Carbaryl 
50% WP

Hoppers, 
Aphids, 
Stem 
Borer

1000 2000 500-1000

Carbaryl 
50% WP

Shoot fly 750 1500 500-1000

Carbofuran 
3% CG

Shoot fly,
Stem 
borer 

1000
250

33300
8300

-

Dimethoate 
30 % EC

Midge 500 1650 500-1000

Imidacloprid 
48% FS

Shoot fly 720 1200 *Per 100 kg 
seed

Imidacloprid 
70% FS

Shoot fly 700 1000 *Per 100 kg 
seed

Malathion 5 
% DP

Earhead 
midge

1000 20000 At 90% 
emergence 
of ear head

Malathion 
50% EC

Earhead 
midge

500 1000 500-1000
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Oxydeme-
ton-methyl 
25% EC

Shoot fly 250 1000 500-1000

Phenthoate 2 
% DP

Red spider 
mite,
Pink mite, 
Purple 
mite, 
Scarlet 
mite

400 20000 90% 
emergence 
of 
earhead

Phorate 10% 
CG

Shoot fly,  
Aphids
White 
grub

1875
2500

18750
25000

-

Phosalone 
35% EC

Ear head 
midge

400 1143 500-1000

Phosalone 
4% DP

Earhead 
midge,

1000 25000 -

Quinalphos 
5% Granules

Stem 
borer

750 15000 -

Quinalphos 
25% EC

Mite, 
Shoot fly

375 1500 500-1000

Quinalphos 
1.5% DP

Earhead 
bug,
Earhead 
midge

375
400

25000
26600

At milk 
stage

Thiamethox-
am 30% FS

Shoot fly 3 10.0 Used 
as seed 
dresser

Phorate 1 % 
CG

Shoot fly
White 
grub

3000
2500

30000
25000

-

Dimethoate 
30 % EC

Milky 
weed bug

180-200 594-660 500-1000

* Endosulfan : It has been banned by the Supreme Court of India  w.e.f 13-5-
2011 for production, use & sale all over India – an Ad-Interim Order in the Writ 
Petition (Civil) No. 213 of  2011. 
(Source: http://www.cibrc.nic.in/mup.htm)



9. Pesticides/formulations banned in India

Sl No Pesticides Banned for manufacture, import and use
1 Aldicarb    (vide S.O. 682 (E) dated 17th July 2001)
2 Aldrin 
3 Benzene Hexachloride
4 Calcium Cyanide
5 Chlorbenzilate (vide S.O. 682 (E) dated 17th July 2001)
6 Chlordane
7 Chlorofenvinphos
8 Copper Acetoarsenite
9 Dibromochloropropane (DBCP) (vide S.O. 569 (E) dated 

25th July 1989)
10 Dieldrin  (vide S.O. 682 (E) dated 17th July 2001)
11 Endrin
12 Ethyl Mercury Chloride  
13 Ethyl Parathion
14 Ethylene Dibromide (EDB) (vide S.O. 682 (E) dated 17th 

July 2001)
15 Heptachlor
16 Lindane (Gamma-HCH)  
17 Maleic Hydrazide  (vide S.O. 682 (E) dated 17th July 2001)
18 Menazon
19 Metoxuron
20 Nitrofen
21 Paraquat Dimethyl Sulphate
22 Pentachloro Nitrobenzene (PCNB) (vide S.O. 569 (E) 

dated 25th July 1989)
23 Pentachlorophenol
24 Phenyl Mercury Acetate
25 Sodium Methane Arsonate
26 Tetradifon
27 Toxaphene(Camphechlor) (vide S.O. 569 (E) dated 25th 

July 1989)
28 Trichloro acetic acid (TCA) (vide S.O. 682 (E) dated 17th 

July 2001)
 (as on 20th October 2015)
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