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PREFACE 

Indian sugarcane industry is leading in cultivation 
area in the world. However, expected yield of the crop 
is not achieved so far because of damage caused to 
canes by pests and diseases. More than 10% crop / 
losses are due to only pests. Diseases add their own 
share in the losses. The diseases such as red rot and 
wilt cause 100% loss in epidemic form. 

The pest and disease build up is related to 
agronomical, ecological and edaphic factors of crop. 
Use of chemicals alone can not solve the J?rob1em of 
pest and disease management. Therefore details on 
distribution, identification, life cycle, host plants, 
nature of damage, etc. are essential for adopting 
ecofriend1y control measures of pests and diseases. 
The book contains detail studies of 38 pests and 19 
important diseases of sugarcane. 

It is extremely essential that in any scheme of 
expansion of sugar industry, attension should be 
paid on problems of sugarcane pests and disease 
since this is the industry which has tremendous 
potential to earn foreign exchange. Therefore, this 
book will add great relevance in the development of 
sugar industry in India and we hope that the book 



(vi) 

will be useful guide to farmers, students, teachers, 
scientists and industrialists In Entomology and 
sugarcane industry. 

T. V. Sathe 
K.P. Shinde 

A. L. Shaikh 
D. K. Raut 
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1 

INSECT PESTS OF 
SUGARCANE 

Sugarcane has been known from the earliest 
times even before the Christian era ancient 
civilization. There are considerable historical, 
linguistic, botanical evidences to prove that India is 
home of thin class of canes which were in cultivation 
in the Indo-gangetic plains and are now classified 
under botanical species Saccharum barberi & 
Saccharum sinense. 

Sugarcane belongs to the grass family and is 
classified in the tribe Andropogonae under 
Gramineae. The botanical name is Saccharum 
derived from sanskrit word Sharkara meaning sugar. 

Sugarcane has very significant role in human 
diet and epidemosiology. Sugarcane is main source 
of sugar. Other biproducts derived from canes are 
alcohol, spirit and many other secondary products 
like paper, plywood, etc. 



2 I Sugarcane Pests and Diseases 

India has the largest area cover 30 million 
hectares under Sugarcane Saccharum officinarum and 
with the continued expansion of sugar industry in 
the country, this area is steadily increasing, 
particularly in peninsular India and in the newly 
developed regions. 

Over 200 species of insects, besides non-insect 
pests like mites, nematodes, rats, jackals, squirrels 
and certain types of birds have been recorded as 
damaging the Sugarcane crop in India. Out of these, 
about two dozen species of insects are considered as 
major pests. These include the moth borers, termites, 
white-grubs, scale insect, mealy bug, lygaeid-bug, 
pyrilla, white flies, army-worm and grasshoppers 
which attack the crop at various stages of its growth. 
The problem of Sugarcane pests, in general, is more 
serious in the north Indian Sugarcane belt than in 
peninsular India. Recent our break of Sugarcane 
wooly aphids Ceratovacuna lanigera paralized the entire 
Sugarcane industry of Maharashtra. Therefore, there 
is constant need to make the survey and resurvey of 
Sugarcane pests and the present work will add great 
relevance to this concept. 

It is estimated that about 10% of the total 
Sugarcane crop in the country is destroyed every 
year by different pests. On this basis, the annual 
loss in tonnage work out to over Rs.200 Crores. To 
this if we add the losses caused by various pests in 
Sugar recovery, the total amount may well swell to 
about Rs.250 Crores per annum a colossal amount 
may well swell to about Rs.250 Crores per annum 
by any standard. It is therefore, essential that, in 
any scheme of expansion of the sugar industry in 
the country, due attention is paid to the problem of 
sugarcane pests and their management. 
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During the last four decades, a lot of work has 
been done on seasonal history, field ecology and 
control methods of major pests. 

The present text gives the salient results of the 
studies conducted at different fields in Ko1hapur 
and other cultivation areas of India. 

Review of literature indicates that in past several 
workers, Aggarwal & Bhatia (1965), Aggarwal & 
Siddiqui (1964), Aggarwal (1980), Avasthy (1967), 
Banerjee and Butani .(1975), Balsubramanium & 
Solayappeum (1983), Blackman & Estop (1984), Butani 
(1964, 1966), Cheema (1947), Cheng et. al. (2000), 
David & Alexander (1986), David & Aanthanarayana 
(1988), David & Kalra (1960), Ganeshaian et. al. 
(2003), Ghosh (1974), Ghosh et. al. (1988), Gupta 
(1940,1955,1958,1959 a, b), Gupta & Avasthi (1952), 
Hill (1993), Japson (1954), Kalra & Ku1shreshtha 
(1961), Kalra & Sidhu (1965), Kalra et. al. (1965), 
Kalra (1983), Kapoor (1957), Krishnamurthy & Usman 
(1952), Krishanmurthy et. al.I(1960), Lingappa et. al. 
(2003), Mote & Purl (2003), Pan & Yang (1984), Patel 
(1963), Patel & Bagal (1955), Patil (2002), Pati1 et. al. 
(2002,2004,2005), Patil et. al., (2002), Prasad (1954), 
Puttarudrian (1954), Quadri (1950), Rahman (1944), 
Rahman & Nath (1944), Rahman & Sapra (1940), 
Rahman et. al. (1947), Sandhu (1966), Sathe (2003), 
Siddiqui et. al. (1965), Takra & Azumo (1968), Williams 
(1976), Williams et. al. (1969), Zehnther (1990), etc.) 
attempted studies related to Sugarcane pests and 
their management. 

1. SUGARCANE TOP BORER (FIG. 1) 

Classification 

Order Lepidoptera 
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Family Pyrallidae 

Genus Scirpophaga 

Species 

Distribution 

nivella 

Sugarcane top borer is widely distributed in India 
and Pakistan where sugarcane is grown. It is also 
distributed in Myanmar, Srilanka, China, Formusa, 
Japan the Philippines and Thailand. In India it has 
been rec'orded from most of sugarcane cultivating 
states, Andhra Pradesh, Uttar Pradesh, Madhya 
Pradesh, Tamilnadu, Punjab, Maharashtra etc. 

Host plants 

This is most destructive pest of sugarcane. It also 
feeds on sarkanda (Saccharum munja), Kahi and some 
other grasses. 

Marks of Identification 

Full grown caterpillars measure about 25-30 mm 
in body length and are sluggish and creamy white. 
The moths (Fig. 1) are pure white coloured. Female 
shows a tuft of hairs on the tip of abdomen and 
measures about 25-40 mm in wing span. Males are 
much smaller than females. 

Nature of damage 

The pest attacks middle age plants which shows 
characteristic reddish streaks on the mid ribs. It 
also attacks central shoot, make a number of short 
holes in the leaves which ultimately kill central 
shoot causing "dead hearts". Further, the attacked 
plants show peculiar bunchy tops. Destructive stage 
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of the pest is caterpillar which is generally found in 
the top portion of a cane . 

. Life cycle 

The mated female moth lay her eggs on the lower 
surface of the leaves. A single female can lay about 
150 eggs in clusters. Each cluster contains 30-60 
eggs. These clusters are covered with a brown tuft 
of hairs as protective cover. Incubation period is 5-7 
days. Newly hatched larvae bore into the mid rib of 
a leaf and mines towards to the base. They feed on 
central shoot and cause 'dead hearts' and then 
'bunchy top'. 

The larva moults for 5 times to become full grown. 
Larval period is 4-5 weeks. As a part of parental 
care, a full grown larva constructs a chamber with 
an emergence hole in the rind just above node. The 
full grown larva pupates inside the chamber and . 
emerges as a moth. Pupal period is 7-9 days. The 
moths have short life. They get survived for just 4-5 
days. The pest completes four to five generations in 
a year. Approaching winter, the full-grown 
caterpillars of the last generation however do not 
pupate but hibernates in the cane tops throughout 
the winter and become active from March to 
November. Hibernation takes place in the top portion 
of the cane. Hibernating larvae pupate in second 
half of February. 

Nature of Damage 

Its first two generations are associated with 
young plants till the formation of canes. They cause 
total loss in the crop. The subsequent generations 
attacks the terminal portions of the canes, which 
cause bunchy tops. More than 25% reduction in 
weight and a decrease in quality of juice is caused 
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by third & fourth generations. The pest attacked 
losses have been studied in different varieties. It 
may vary from 21-37% and loss in sugar recovery 
from 0.2 - 4.1 units. The above damage account 
clearly indicates that this is v.ery bad pest of 
sugarcane and need its control. 

Control measures 

I) Preventive control 

(i) Collection and destruction of egg clusters and 
moths. 

(ii) Attacked shoots are cut down at the ground 
level. This practice is adopted from April -
June. 

(iii) A sharp sickle shaped knife should be inserted 
to the underground portion of stem and left 
over population 1/3 of borer be killed. 

(iv) Collection and destruction of cane tops which 
harbor the over wintering larvae before mid 
February, can also be practiced for reducing 
pest popUlation. 

(v) If damage is more than 5% then apply 30 kg 
of carbofuran 3 g or Phorate 10 g per ha at 
base of the shoots in the last week of June or 
first week of July only. 

(vi) Irrigation to crop is essential after application 
of Phorate granules. Flowing granules from 
irrigation water be checked by earthup. 

II) Biological control 

The pest is attacked by following biocontrol 
agents. 
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(i) Isotima javensis Rohw. (Ichneumonidae) is a 
parasitoid found in North India. The larvae 
and pupae of this pest are attacked by 
parasitoids upto 5-20% in sub tropical areas 
and 70% in tropical areas. 

During 1960s it was introduced from Uttar 
Pradesh to TamilNadu where it has 
established and now controls the pest 
effectively. 

(ii) The eggs are parasitized by Telenomus 
beneficiens (Zehntner) (Scelionidae) in all the 
sugarcane growing areas of India. From 
TamilNadu as high as 90% parasitization was 
recorded. 

(iii) The other parasitoids reported refers to 
Trichogramma chilonis Ishii 
(Trichogrammatidae) & Telenomus dignoides 
Nixon (Scelionidae) on eggs. Goryphus nursei 
Cam. sp.; Xanthopimpla and X. predator F. 
(lchneumonidae), Rhaconotus rosiinensis Lal, R. 
scripophagae Wilkinson, R. signipennis indicus 
Ashmead (Bethylidae) and a tachinid 
parasitoid Stumiopsis inferens Townsend on 
larvae. 

2) SUGARCANE SHOOT BORER: 

Order 

Family 

Genus 

Species 

Lepidoptera 

Pyrallidae 

Chilo 

infuscatellus 
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Distribution 

This is one of the very serious pests of sugarcane 
in India and Pakistan. It is also reported from 
Afghanistan, Myanmar, Indonesia, Formosa, 
Philippines etc. In Punjab it occurs in serious form 
from April - June. 

Host plants 

It feeds on maize, bajra (Pennisetum typhoides), 
Sarkanda (Saccharum munja), Kahi (Saccharum 
spontaneum) , Baru (Sorghum hale pense) and some 
other grasses. 

Marks of Identification 

Full grown caterpillars (borers) measure about 
20-25 mm in length. They are characterized by dirty 
white colouration and five light violet longitudinal 
stripes on body. The moths have straw coloured fore 
wings and whitish hind wings with apical light buff 
areas. They are with 25-40 mm wing expanse. The 
moths get attracted to light at night. Eggs are creamy 
white and scale like. 

Life cycle 

The full grown larva hibernates in stubble. The 
pest is active from March to November. The larvae 
pupate about February and emerges as moths during 
March. The moths are nocturnal. The females lay 
creamy white scale like eggs in clusters of 11-36 on 
lower surface of leaves. A female moth lays about 
300-400 eggs which hatch in 4-5 days. The larvae 
reach the plant base, bore into the shoot resulting 
"dead hearts". The larva moults for five times and 
complete its development in 3-4 weeks. 
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Full grown larva construct a chamber for pupation 
in the cane and make an exit for emergence of moth. 
Pupal period is 6-7 days. Adult longevity is about 2-4 
days. The life cycle is completed within 5-6 weeks 
and there are 4-5 generations in a year. 

Nature of Damage 

Larva cause damage by feeding on tender leaves 
and further tender shoots and causing "dead 
hearts". The pest cause loss of 10-20% of young 
shoot. It may be as high as 70% in certain cases. 
The attack does not produce dead hearts after the 
formation of canes and the damage is confirmed to a 
few internodes only. However, the pest cause 
considerable reduction in cane yield and sugar content. 

The losses in yield are 22-23%, 12% in sugar 
recovery, 2% in commercial cane sugar and 27% 'in 
jaggery. 

Control Measures 

I) Preventive 

Collection and destruction of infested plant 
parts. 

(i) To control shoot borers, plant the crop early 
i.e. before middle of March. 

(ii) Application of 18.75 kg granules of carboxyl + 
gamma HCH4G (servidol) or sprinkler 5 litres 
of emulsion of Lindane 20 EC in 1000 - 1000 
- 1500 lit of water jha on the cane sets placed 
in mixed 50 kg wet sandjha before the sets 
are covered with soil by planting is effective 
against the borers. 
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II) Biological 

Trichogramma chilonis Ishii (Trichogrammatidae) 
upto 50% mortality in eggs of Chilo indicus in 
TamilNadu. The parasitoid Telenomus alecto Crawtord 
(Scelionidae) was introduced from Columbia and 
releases were made in Punjab at Plassey (West 
Bengal). It failed to establish in Punjab. However, 
parasitization increased from 2-6% in 1967 to 53% 
in 1986 in Plassey area. 

The other egg parasitoids associated with this 
borer are Trichogramma axigum Pinto & Planter and 
Trichogramma intermedium How., Trichogrammatoidea 
nana (Zehnter) (Trichogrammatidae). Telonomus 
beneficiens (Zehntner) and Telonomus dignoides Nixon 
(Scelionidae) . 

The parasitoids causing mortalities in larval stage 
are Campyloneurus mutator Fabricius, Cotesiajlauipes 
(Cameron), Stenobracon sp. (Braconidae), Goniozus 
indicus Ashmead & Goniozus rephoterycis Kurian 
(Bethylidae). The tachinid Sturniopis interens 
Townsend & Stumiopis semiberbis Bezzi (Tachinidae) 
also parasitise the larvae of this pest. 

The only parasitoids associated with pupae are 
Tetrastichus ayyari Rohw (Eulophidae) and 
Xanthopimpla sp. 

III) Chemical 

Application of 25 kg of granules of cartap 
hydrochloridae 4 G mixed in 20 kg sand or 5 lit of 
chloropyriphos 20 EC in 1000 lit of water Jha 
sprinkling along the rows at post germination stage 
(about 45 days after planting) is effective. Earth up 
slightly & follow up with irrigation can also suppress
pest population. 
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3) THE STALK BORER 

Order 

Family 

Genus 

Lepidoptera 

Crambidae 

Chilo 

Species auricilius 

The stalk borer is commonly known as Tarai 
borer. 

Distribution 

It is very destructive pest of sugarcane in northern 
India. It is widely spread in Bihar, Punjab and 
Haryana. A large scale movement of sugarcane within 
and between the States help to spread this pest in 
India. 

Host plants 

Sugarcane. It also feeds on Paddy, Wheat, Oats, 
barn (Sorghum halepense). 

Marks of Identification 

The full grown cat~rpi11ar measures about 25-30 
mm in body length. It has bluish pink body and has 
a dark brown head and five longitudinal violet dorsal 
stripes. The moths are straw coloured and female 
~as a wing expanse of 22-30 mm while males show 
16-25 mm wing span. The fore wings have golden 
spots and the hind wings are silvery white. 

Life cycle 

The pest is found practically throughout the year 
but breeds from March - October. The larvae pass 
through winter as full-grown larvae in canes or 
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stubble. The full-grown larvae pupate during January 
and emerge as an adult in the beginning of February. 
Eggs are laid in leaf sheaths or on underside of 
leaves. Single mated female can lay 200-300 scale 
like overlapping eggs in clusters of 60-70. They hatch 
within one week. The newly emerged larvae measure 
about 1 mm in length. They feed on leaf sheaths, 
cause dead hearts. Mter cane formation, the attack 
is not easily discernible from a distance. The larvae 
develop through 5 stages. The larval period is 3-6 
weeks. The mature larva constructs a chamber with 
an exit and prepare in funnel. Pupal period is one 
week. The life cycle is completed in about 5-9 weeks. 
About 5-6 overlapping generations are completed in 
a year. 

According to Atwal (1988) the winter life cycle is 
prolonged and is completed in 17-19 weeks, out' of 
which 14-16 weeks are spent in the larval stage 
and 2-3 in pupal stage. 

Nature of Damage 

In spring, when the pest first appears on the 
ratoon crop, the late "water-shoots" play an important 
role in its multiplication. The canes formed in Aug -
Sept, 75% of them may be infested, the heavily 
manured fields and soft varieties suffering more. 
The lodged crop and the water logged fields are also 
more severely infested. The caterpillars have the 
habit at boring into one internode after another and 
moving from plant to plant. They infest upto 90% of 
canes in certain fields. The estimated crop losses 
caused on an average refers to 16% reduction 10 

cane yield and 2% units in sugar recovery. 
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Control Measures 

I) Preventive control 

(i) Use resistant varieties in the area where the 
stalk borer is a serious pest. 

(ii) Do not use infested planting of cane seed. 

(iii) Spread of pest to uninfected areas may be 
prevented by restricting movement of infested 
cane. 

(iv) The pest population can be suppressed by 
burning the trash in the fields after harvest 
and by removing and destroying the water 
shoots over large areas during February
March. 

(v) Tillering is also useful for pest control. 

(vi) Do not ratoon a heavily infested crop, plough 
up the affected fields, collect the stumps and 
destroy them. 

(vii) At harvest, do not leave the watershoots in 
the field. 

II) Biological control : 

(i) Staple 100 Tricho-cards (5 cm, 25 cm) hard 
paper glued with 7 days old eggs of laboratory 
host (Corcyra cephalonica parasitized by 
Trchogramma chilonis) to the underside of 
sugarcane leaves from July - Oct. at 10 days 
interval. 

(ii) Each card contain appropriately 500 
parasitized eggs and be spread uniformly at 
100 spot / ha. Normally 10-12 releases are 
required. 
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4) SUGARCANE ROOT BORER (FIG. 2 ) 

Classification 

Order 

Family 

Genus 

Species 

Distribution 

Lepidoptera 

Pyrallidae 

Emmalocera 

depresella (Swin.) 

Pakistan, Eastern India, Haryana, Punjab. 

Host plants 

It feeds on Barn (Sorghum hale pense) , Napier grass, 
sugarcane etc. 

Marks of Identification 

A full grown larva is about 30 mm in length, 
creamy white with yellowish-brown head and a 
wrinkled body. The moth contain white hind wings 
and are pale yellow browl.1 in body colour. The wing 
expanse of female moth is 30-35 mm. 

Life cycle 

The pest becomes active from April to October 
and passes winter as full grown larva within the 
stubble. The moth survive for 5-7 days. The mated 
female lays about 277-355 scale like, creamy white 
eggs singly on the leaves or on the stem or on the 
ground. Incubation period is 5-8 days. After hatching 
the eggs, newly emerged larvae bore into the stem 
below the soil surface. 

As they feed, they cut right across the stem 
reaching the adjoining tillers. Central leaves of the 
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attacked plants dry up and form 'dead hearts' before 
the cane forming stage. That affect the normal 
growth of crop and yield. These "head heart" are not 
easily'pulled out. The larvae moult 5 times in about 
4 weeks. The full grown larva pupate inside the cane 
after making emergence hole just above the soil 
surface. The pupal period lasts for 9-14 days. The 
life cycle is completed within 6-7~ weeks. There are 
4 generations in a year. The caterpillar of the fifth 
generation hibernates in winter. 

Nature of Damage 

This pest cause damage to young plants and the 
infestation is more severe from April to June. The 
plants attacked after the formation of canes are not 
killed but their weight and sugar content reduced 
considerably. 10% reduction in yield and reduction 
of sucrose in juice by about 0.3 unit have been 
reported due to this pest. 

Control Measures 

I) Preventive control 

(i) Ploughing the field. 

(ii) Burning the stubble in the fields. 

(iii) The harvesting of canes should be below the 
soil surface. 

II) Natural control 

This pest is attacked by Trichogramma chilonis, 
(Apanteles) jlauipes and Stenobracon sp. 

III) Chemical control 

Chemical control is not feasible. 
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IV) Biological control 

(i) Staple 40 Trichocards (0.5 cm x 2.5 cm hard 
paper piece glued with 7 days old eggs of 
laboratory host, Corcyra cephalonica parasitized 
by Trichogramma chilonis to the underside of 
sugarcane leaves from July-October at 10 
days interval. 

(ii) Each Trichocards have approximately 500 
parasitized eggs and be spread uniformly at 
100 spots per ha. Normally, 10-12 releases 
are required for satisfactory control. 

5) INTERNODE BORER (FIG. 3) 

Classification 

Order 

Family 

Genus 

Species 

Distribution 

Lepidoptera 

Pyrallidae 

Chilo 

(saccharaphagus) ir-dicus (Kapur) 

The pest is found in certain parts of India. It is 
reported from Andhra Pradesh, Karnataka, Kerala, 
Tamil Nadu and Uttar Pradesh, Madhya Pradesh, 
Orissa, etc. 

Host plants 

Wheat, paddy, jowar, certain grasses etc. 

Marks of Identification 

The ~oths are pale brown with white hind legs 
and the larva has a white body ~th dark spots and 
a brown head. Eggs are whitish scale like. 
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Life cycle 

The eggs are laid in clusters of 2-60 near the 
midrib of the leaves on leaf sheath or on stem. A 
single mated female can lay 400 eggs. They hatch 
with 5-6 days. The newly emerged larva borers at 
the nodal region and enters the stem. There are 5 
instars. The larva becomes full grown in 37-53 days 
and pupates in the leaf sheath. The pupal period is 
8-10 days. The adult longevity is 3-4 days. The life 
cycle is completed within 50-70 days and six 
generations are completed in a year. 

Nature of Damage 

The larva bores into the cane near the nodes, 
the entry hole being plugged with excreta. It may 
attack 1-3 internodes. The attack is seen in the top 
five internodes as a result the tissue turn red. The 
loss to cane is related to loss in tonnage than to its 
qUality. Juice quality is affected if more than 10% 
of the cane is affected. 

Control Measures 

I) Preventive control 

(i) Removal J destruction of eggs. 

(ii) Removal or destruction of infected plants J 
plant parts. 

II) Chemical control 

(i) Immediately after planting apply gamma BHC 
20 E.C. at 5 lit in 1000 lit of water per ha or 

(ii) Apply granules 6% BHC of 16.5 kgJha in 
furrows or 
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(iii) Spraying crop with 0.05 endosulphan will also 
provide good control. 

III) Biological control 

The pest can be controlled by Trichogramma 
minutum with2.5 lakh/ha dose. 

Pink Borer 

Order 

Family 

Genus 

Species 

Distribution 

Allover India. 

Host plants 

Lepidoptera 

Noctuidae 

Sesamia 

inferens 

It is polyphagous. It feeds on Jowar, Maize, 
Sugarcane, Paddy etc. 

Marks of Identification (Fig. 18) 

Adult measures about 1.8 mm in body length. Fore 
wings are straw coloured and hind wings are pale 
coloured. It has wing expanse of 3.00 cm. Larvae are 
pinkish in body colour. Hence, the name pink borer. 

Life cycle 

A single mated female can lay about 400 eggs on 
the leaf sheath or stem or on soil. Incubation period 
is 4-9 days. Larval period is 21-28 days. It shows 5-7 
instars. Pupal period is 7-10 days. Pupation takes 
place in the tunnel made by the larva in stem. Adult 
survives for 4-5 days. Many generations are possible 
In a year. 
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Nature of damage 

The larva bore into the nodes and internodes. 
Hence, it is also called sugarcane internode borer. 
It can infest more than one plant. 

CONTROL MEASURES 

I) Preventive control 

Collection and destruction of infected plants of 
the crop alongwith pest stages. 

II) Biological control 

Release Trichogramma sp. at the rate of 200000/ 
week/ha. 

III) Chemical control 

Spray the crop with 0.05% dizinon / Endrin 
0.04% or methyl parathion 0.08% or Phosphamidon 
0.05%. 

6) ARMY WORM (FIG. 4) 

Classification 

Order 

Family 

Genus 

Species 

Distribution 

Lepidoptera 

Noctuidae 

Mythimna 

separata (Walk) 

The pest is spread allover the world. 

Host plants 

It is polyphagus pest. It feeds on wheat, sugarcane, 
maize, jowar, bajra and other graminaceous crops. 



20 I Sugarcane Pests and Diseases 

Marks of Identification 

The adult moths of army worm are straw coloured 
or pale brown. The eggs are rounded, light green 
when freshly laid and turn pale yellow and finally 
black. Caterpillars are light dirty green coloured with 
longitudinal lines on the back. 

Life cycle 

The adult female live for 1-9 days and lay eggs 
singly in rows or in clusters on dry or fresh plants 
or in the soil. The eggs are hatched in 4-11 days 
from March to May and 19 days in December
January. Freshly emerged larvae are very active. 
Larval period is 13-14 days. The prepupal stage lasts 
1-11 days, during January to May pupation usually 
take place in soil at depth 0.5 to 5 cm. The pupal 
stage lasts for 9-13 days in May and in 36-48 days 
in winter months. 

Nature of Damage 

The freshly emerged larvae produce silken 
threads from which they suspend themselves in the 
air and reach from one plant to another. In the early 
stages, they feed on tender leaves in the central 
whorl of plant. As they grow, they can feed on older 
leaves also and skeletonize them totally. 

CONTROL MEASURES 

I) Preventive Control 

(i) The pest can be suppressed by collecting and 
destroying the caterpillars. 

(ii) Plough the field for exposing pupae. 
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II) Chemical 

i) Spray 0.05% Endosulfan or .15% Carbaryl or 
0.03% Azadirachtin. 

7) GREASY CUTWORM (FIG. 5,6) 

Order 

Family 

Genus 

Species 

Distribution 

Lepidoptera 

Noctuidae 

Agrotis 

ipsilon (Rott) 

This pest is widely distributed throughout the 
world, found in America, Europe, Africa, Japan, 
China, Australia, New Zealand, SriLanka, Myanmar, 
Hawaii & India. 

Host plants 

This polyphagus pest has been reported feeding 
on potato, tobacco, peas, sugarcane, several weeds 
and vegetable crops. 

Marks of Identification 

The caterpillars are slightly yellowish, on 
emergence are 1.5 mm long with shiny, black head 
and black shield on the prothorax. The matured larva 
is about 42-45 mm long with dark or dark brown 
colour and with plump and greasy body. The adult 
moth measure about 25 mm in body length. The 
moths are darkish or blackish with some greyish 
patches on the back and dark streaks on the fore 
wings. Eggs are dome shaped and creamy white. 
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Life Cycle 

The pest becomes active from October to April 
but, migrate to mountains for further breeding during 
summer. The mated female lay 194 eggs in cluster 
of about 30 each, either on the undersurface of cane 
plants or in the soil. The female lays 199-344 eggs. 
Oviposition days ranged from 5-11 days. Incubation 
period varies from 2 days in summer to 8-13 days in 
winter. The caterpillars become active at night. They 
cut the young plants from ground level. During the 
days, they hide in cracks and crevices in the soil. 
The larvae moult for five times. The full grown larva 
make earthen chamb(!r in the soil and pupae in soil. 
The pupal period lasts for 10 days in summer and 
30 days in winter. The life cycle is completed within 
48-77 days. During a year, 3 generations are 
completed. 

Nature of Damage 

The young larvae feed on the epidermis of cane 
leaves. They cut the leaves or young plants and feed 
up on them. 

Control Measures 

I) Preventive control 

(i) Collection and destruction of infested plant 
parts along with pest stages (eggs). 

(ii) Clean cultivation. 

(iii) Ploughing and digging the fields' for exposing 
life stages of pests (Larvae & pupae) to natural 
nortality factors. 

II) Natural control 

(i) Hymenopterous parasitoids cause mortalities 
in larval and pupal stages. 
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ii) Eggs are parasitized by Trichogramma spp. 

III) Chemical control 

Spraying crop with 

carbaryl 0.15%, or 

Endosulfan 0.05%, or 

Malathion 0.03%, or 

Azaradirchtin 0.03% 

8) SLUG CATERPILLAR 

Classification 

Order 

Family 

Genus 

Species 

Distribution 

Lepidoptera 

Limacodidae 

Parasa 

bicolar Wlk. 

The pest is recorded from India, Malaysia and 
Sri Lanka. 

Host plants 

It is polyphagus pest feed on gram, tur, Jowar, 
lentil, sugarcane, etc. 

Marks of Identification 

Matured caterpillar is greenish with white line on 
the body. Spines having red or black tips are scattered 
over the body. The stoutly builded sluggish moths are 
with head, thorax and fore wings predominantly green 
colour and hind wings light brown. 
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Life Cycle 

The female lay her eggs in batches of 15-25 on 
the under surface of the leaves. Incubation period 
is 10 days. Newly emerged larvae start feeding in 
cluster on the undersurface of leaves and affect the 
growth of cane. The larva moults for 5 times. The 
larval period is 40-42 days. The full grown larvae 
pupate in the hard shell like greyish cocoon on the 
tree trunk. Pupal period is 20-28 days. Thus, the 
life cycle is completed in about 10 weeks. 

Nature of Damage 

The young caterpillars feed gregariously on the 
undersurface of leaves. The leaves dry up, older 
larvae get scattered and feed on the entire leaf and 
cause defoliation individually. 

Control measures 

I) Preventive Control 

(i) Collection and destruction of egg masses, 
larvae, pupae and adults. 

(ii) Clean cultivation. 

(iii) Ploughing and digging the field for exposing 
pest stages to mortality factors. 

II) Natural control 

The larvae are parasitized by Clinocentrus sp. 
(Braconidae), Eurytoma parasae G & E. manemae 
Rusch (Eurytomidae and Apanteles sp. (Braconidae). 

III) Chemical control 

Spray the crop with 

Azadirachtin 0.03% or 
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Malathion 0.03% or 

Endosulfan 0.05% 

9) BIHAR HAIRY CATERPILLAR (FIG. 7) 

Classification 

Order 

Family 

Genus 

Species 

Distribution 

Lepidoptera 

Arctiidae 

Spilosoma 

obliqua (Walk.) 

The Bihar hairy caterpillar is sporadic pest and 
is widely distributed, in oriental region. In India it 
is very serious pest in Bihar, Madhya Pradesh, Uttar 
Pradesh, Punjab, Maharashtra etc. 

Host plants 

It is polyphagus pest found on sesamum, mash 
(Phaseolus mungo) , mung (P. aureus), Linseed, 
Mustard and some vegetables. 

Marks of Identification 

Full grown caterpillars measure 40-45 mm in 
body length and profusely covered with long greyish 
hairs. The moth measures about 50 mm across the 
wing spread. The head, thorax and underside of body 
is dull yellow. The antennae and eyes are black. 

Life cycle 

The pest breeds from March to April and again 
from July to November. The female lays 412-1241 
light green, spherical eggs in clusters on the 
underside of leaves. The eggs hatch in 8-13 days 
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and during the first two stages, the tiny caterpillars 
feed gregariously. They grow to maturity through 7 
stages, within 4-8 weeks. When full grown, the larva 
spins a loose silken cocoon in which pupation takes 
place in plant debris or in the soil. The pupal stage 
lasts 1-2 weeks in the active period and moths live for 
about a week. The life cycle is completed in 6-12 weeks 
and pest passes through 3 or 4 broods in a year. 

Nature of Damage 

The caterpillars eat leaves and soft portions of 
stems. In severe infestation, the plants may be 
completely denuded of leaves. 

Control Measures 

I) Preventive control 

(i) Collection and destruction of eggs, larvae and 
pupae. 

(ii) Clean cultivation. 
(iii) 'Plough the field. 

II) Chemical control 

The young caterpillars can be killed easily by 
dusting infested crop with BHC 10%, Malathion 5% 
or by ~praying it with Methyl parathion 0.04%. 

II) Biological 

'Release parasitoid Meteorus didwmeridis 10000 per ha 

10) SUGARCANE MEALY BUG (FIG. 8) 

Classification 

Order 
Family 

Hemiptera 
Coccidae 



Genus 

Species 

Distribution 
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Saccharicoccus 

sacchari (Cockerell) 

India, Indonesia, Bangladesh, Pakistan. 

Host Plants 

Sugarcane. Mealy bug also feed on weeds and 
some of the grasses. 

Marks of Identification 

Mealy bugs are inert pink insects with a rotund, 
sack-like, segmented, body covered completely with 
a white mealy powder . Males are winged and 
females are wingless. Females are flat bodied with 
short antennae and legs, females are about 5mm in 
body length and 2.5mm in width. Mealy bugs can 
seen at the basal nodes of canes when a leaf sheath 
is removed. Tpe males are sluggish with only one 
pair of wings and are short lived. They just fertilize 
the females and dies. The eggs are yellowish, 
smooth, cylindrical and rounded at both ends and 
measure O.35mm in length and O.16mm in width. 

Life cycle 

The pest breeds practically through out the year. 
The females lay a large number of eggs at short 
intervals since they are highly fecund. Within a 
few hours the eggs become soft and elongated and 
the crawlers are released from the ovisac of females. 
The nymphs of first instar are transparent, tiny, 
pink and very active . They wanders about for some 
time for their settlement on crop and they spread 
allover the field or may even be blown away within 
the wind to other fields of sugarcane. Finally , they 
finalize the suitable host plant and force themselves 
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underneath the leaf sheaths near the basal nodes. 
As the canes grow taller, the older bugs remain at 
the lower end and the crawlers reach the higher 
nodes. The nymphs suck the cell sap and moult for 
six times. Nymphal period is 2-3 weeks. The winged 
males survives for 3-5 days. The life cycle is 
completed within a month during the summer. 
During a year the pest completes many generations. 

Nature of Damage 

Mealy bugs first appear on four month old crop 
with appreciable number. Later, they remain on 
the plants till harvest and cause the damage to 
canes by sucking cell sap. Loosely, fitting leaf sheath 
contain good number of mealy bugs and thus more 
susceptible than the tightly fitting sheath varieties. 
Similarly, a drought affected crop is more severely 
damaged. By sucking the cell sap, the bugs drain 
away large quantities of sap. On the canes they 
secrete honey dew like substance on leaves which 
cause sooty moulds. A sooty mould developed on 
the leaf gives a blackish appearance to the canes 
and affect photosynthesis, growth and yield of the 
sugarcane. The mottling disease of sugarcane is 
transmitted by these bugs. The infested cane 
produce insipid juice. In severe infestation, sucrose 
content decreases by 24 percent and Brix by 16 per 
cent. Thus, mealy bug is very bad pest of sugarcane. 

Control measures 

I) Preventive control 

(i) Collection and destruction of egg masses, 
nymphs and adults. 

(ii) ~apping the infested crop parts by wooden knife. 
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(iii) Removal of infested leaf sheaths with bugs. 

II) Biological control 

The coccinellids reported feeding on this mealy 
bug refers to, Scymnus coccivora, S. andrewsi and S. 
nubils. A lady bird beetle Hyperespis trilineala Muls, 
was introduced in Tamilnadu and Karnataka in 1970, 
which gave good results. 

III) Chemical control 

Spray 1.25 lit of Malathion 50EC or 2.0 lit of 
diazinon 20EC in 1250 lit of water per ha. 

11) PYRILLA (FIG.) 

Order 

Family 

Genus 

Species 

Distribution 

Hemiptera 

Fulgoridae 

Pyrilla 

perpusilla (Walker) 

The pest is distributed throughout India and it is 
reported from Maharashtra, Andhra Pradesh, 
Madhya Pradesh, Uttar Pradesh, Punjab, Haryana, 
Rajasthan etc. 

liost Plants 

Wheat, Berley (Hordeum vulgare Linn.), Oats 
(Avena sativa Linn.), Maize, Sorghum, Baru (Sorghum 
hale pense) , Guinea grass, Swank & Sudan grass etc. 

Marks of Identification 

Full grown nymph is pale yellow, 10-15 mm long 
and has 2 white prominent feature· like filaments at 



Insect Pests of Sugarcane I 31 

the tail end of its body. The pest is very agile and 
jumps around in large number making a faint noise. 
The adults are also active. Adult measures about 20 
nun long and has a straw coloured body with dark 
patches or spots on the wings. It has a snout which 
is extension of head. The pyrilla shows red eyes. 
Eggs are oval and pale white. 

Life cycle 

The pest is active throughout the year, migrating 
from one crop to another for fresh plants. The female 
lays about 300-536 eggs in clusters on undersurface 
of leaves during summer and within the leaf sheath 
during winter. The egg clusters are covered with a 
white, fluffy material released from the anal tufts 
of the females. Eggs are laid in 3-5 longitudinal rows 
of 35-50 each. Incubation period is 8-10 days in 
summer and 3-4 weeks during November - December. 
Newly hatched nymphs are pale brown in colour and 
1.3 mm long. At this stage, they don't show shout, 
wings and tufts but after 1 week there are 
possessions of 2 long tufts of waxy secretion at the 
end of abdomen. There are 5 instars in nymphal 
stage. Nymphal period is 8 weeks in summer and in 
5-6 months in winter. The adults can survive for 27-
52 days in the summer and 18-20 weeks in the 
winter. During a year 3-4 generations are completed 
by this pest. 

Nature of Damage 

Succulent varieties of sugarcane are preferred 
by this pest. However, in some infestation no variety 
is spared. Due to sucking the cell sap, leaves turn 
pale yellow and curl up. In severe attack the canes 
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dry up and die. The insect excrete a honey dew like 
substance on the leaves that invites to grow 
saprophytic fungus and cause sooty moulds. The black 
sooty mould interferes with photosynthesis due to 
which very little food is manufactured by the plant. 
The existing sucrose in the canes is used up. About 
35% reduction in Sugar yield is marked. The cane 
juice becomes insipid and if used for making gur, 
gives rise to soggy mass and affect the quality of 
product adversely. 

Control measures 

I) Preventive control 

(i) Collection and destruction of all the trashses 
immediately after harvest. 

(ii) Removal of sprouts and stubbles from 
Sugarcane field. 

(iii) Collection of egg masses from the lower 
surface of the leaves and destruction of them. 

II) Chemical control 

(i) Spray the crop with 1 litre of malathion 50EC 
or 875 ml of Endosulfan 35 EC per ha in 375 
lit of waters. 

(ii) Malathion LVC 1.0 litre per ha can be spread 
without adding water with the help of 
motorized knapsack sprayer fitted with a 
special restrictor. 

III) Natural control 

The parasitoids of this pests refers to Ooencyrtus 
pappilions Ashmead, Tetrastichus pyrillae Crowtord, 
Drynius pyrillae Kieffer and Epipyrops melanoleuca 
Fletcher (Epipyropidae). The eggs and nymphs are 



Insect Pests of Sugarcane I 33 

attached by lady bird beetles Brummus suturalis 
(Fabricus); Menochilus sexmaculatus (Fabricus) and 
Coccinella septumpunctata (Linnaeus). 

IV) Biological control 

The conservation of egg parasitoids and 
introduction of E. melanoleuca in areas where it is 
absent is very useful and significant control of this 
pest can be achieved by natural enemies. 

V) Microbial control 

Metarrhizium anisopliae (Metz.) cause the white 
muscardine disease to 'this pest. 

12) SUGARCANE SCALE INSECT (FIG. 10) 

Classification 

Order 

Family 

Genus 

Species 

Distribution 

Hemiptera 

Diaspididae 

Aulacaspis 

tegalensis (Zhnt.) 

Java, Malaysia, Thailand, Indonesia, Taiwan, 
Philippines, and Mauritius. It is also found in India 
and Tanzania. 

Host Plants 

Sugarcane, grapes, China rose etc. 

Marks of Identification 

The adult female is flat bodied, sedentary, having 
no legs or wings and lives inside scale covering. It 
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measures about 1.8 mm in length and 0.9mm in 
width. The free living male is minute and winged 
insect. It has a special sharp organ to penetrate the 
females scale covering. Males are short lived. 

Life cycle 

The fertilized female lays eggs inside her body, 
ovisac. The eggs hatch into mobile nymphs which 
escape from under the cover. The nymphs wander 
over the host plant and settle on the suitable place 
for sucking the cell sap from the plant. The nymph 
moults for many times. The females and nymphs 
suck the cell sap from tender part of the cane. The 
first instars are crawlers. Many generations are 
completed in a year. 

Nature of Damage 

Both nymphs and adult females suck the cell 
sap from the cane. Insect feed on stem parenchyma 
and by doing so prevent the accumulation of sucrose 
in the cane. Drying up of the canes result from 
heavy infestation. The infestation reduces 
germination by about 20%, cane growth by 5.5%, 
cane yield by 43%, juice content by 0.30-41% and 
jaggery production by 10%. 

Control measures 

I) Preventive control 

(i) Give hot water treatment at planting time. 
(ii) Dip settS for 15min in 0.1% Malathion 50 EC 

before planting. 

II) Chemical control 

Spray 1.5 lit Malathion 50 EC or 2.0 lit of' 
dimethoate 30 EC in 1250 litres of water per ha. 
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13) SUGARCANE WOOLLY APHIDS (FIG. 11, 22 A,B) 

Taxonomic position 

Order 

Family 

Subfamily 

Genus 

Hemiptera 

Aphididae 

Hormaphidinae 

Ceratovacuna 

species lanigera Zehntner 

This species was first described by Zehntner in 
1900 in Indonesia. The woolly aphids were collected 
from Java. However, the same species identified as 
Oregma lanigera by Van Deventer in 1906. Van 
Deventer's (1906) identification was accepted by 
various taxonomist, van der Goot (1917), 
Dammerman (1919), Kuyper (1923) and Hazelhoff 
(1927) from Java; Copeland (1917), Williams (1922), 
Uichango (1926), Lopez (1930) and Pierce (1931) from 
Phillippines; Takahashi (1921) and Ishida (1926) from 
Taiwan; Uye (1924) from Japan and Lai (1936) from 
China. But, Takahashi in 1931 changed the name 
as C. lanigera which was accepted by Takano in 1939. 
According . to Takahashi (1921) Ceratoaphis 
saccharivora Matsumura (1977) is synonym of this 
species. 

Distribution 

C. lanigera occurs in the oriental and pacific 
regions specially it is recorded from India, 
Bangladesh, Nepal, South and Southeast Asia, Fiji 
and Southern Islands. It is wide spread in Vietnam, 
Java, Ryukyu, Malaysia, Philippines, Taiwan and 
India. It has been reported from several Asian 
countries with no further details, which includes, 
Brunei Darussalam, China, Fujian, Guangdong, 
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Yunnan, Indonesia, Japan, Kyushu, Myanmar, South 
East Asia, Sri Lanka, Thailand, Fiji, Papua, New 
Guinea etc. 

From India this species has been reported from 
Assam by Saxena (1967) with no further details. 
Ghosh (1974) reported this as miner pest of 
sugarcane in Tripura, Assam, Nagaland, Sikkim, 
Tamil Nadu, West Bengal and Uttar Pradesh. Tripathi 
(1995) reported C. lanigera as a major pest of 
sugarcane from Assam and N agaland infesting 9.32% 
canes during September 1994. However, it has been 
disappeared in 1995 only. Recently, severe outbreak 
of C. lanigera was reported on sugarcane varieties 
CO.:.86032 and COC 671 in Maharashtra during July, 
2002 (Pati!, 2002; Patil et al. 2004) in Sangli district 
and became a major and trouble some pest. During 
the years 2002-03 the SWA (Sugarcane wooly Aphid) 
affected area was 164239 ha and during 2003-04 it 
was increased to 187475 ha. During 2004-05 the 
incidence of SWA was started in the month of June 
and the operational area of 47 sugar factories the 
affected cane area was 1835 ha. Patil et al. (2004) 
reported that the pest has attained a serious status 
in Maharashtra and Northern Karnataka since 2002 
and has also spread to Andhra Pradesh, Tamil Nadu, 
Kerala, Bihar, Uttaranchal, Goa, Gujarat and Uttar 
Pradesh. In Maharshtra it is dominant in Western 
Maharashtra, some parts of Marathwada, Khandesh 
etc. This pest is severely reported from following 
districts of Maharashtra : Kolhapur, Sangli, Satara, 
Pune, Ahmadnagar, Solapur, Osmanabad, Beed, 
Latur, Hingoli, Nanded, Yeotmal, Jalna, Aurangabad 
and Nashik. From Karnataka, it has been reported_ 
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from Bagalkot, Bijapur, Bidar and Bellary districts. 
In Maharashtra, the problem of sugarcane wooly 
aphid is still unsolved. However, damage intensity 
by this pest is decreased in recent years. 

Host plants 

In India, sugarcane woolly aphid (SWA) is reported 
on eight host plants including sugarcane (Pati!, et 
al. 2005), CoVe lacrymajobi L. and Sorghum hale pense 
(L.) Pers. The species of the genus Ceratovacuna 
Zehntner feeds on the plants belonging to the 
families Arecaceae, Poaceae, Orchidaceae and 
Styracaceae. However, C. lanigera infests Saccharum 
officinarum Linn. (Poaceae) (Sugarcane) as primary 
host and Saccharum spontaneum (wild sugarcane) as 
wild host. 

Raychaudhuri (1984) reported 10 host plants for 
C. lanigera which refers to Bambusa arundinaceae 
Retz. (Poaceae), Bambusa sp. (Poaceae), Cynodon 
dactylon (L.) Pers. (Poaceae), Grassum sp. (Poaceae), 
Oplismenus sp. (Poaceae), Themeda sp. (Theaceae), 
Xylosma sp. (Bixaceae), Indetermined species 
(Poaceae), Indetermined species (Combretaceae) and 
S.officinarum . 

. Marks of Identification 

Non winged female measures about 1.75 mm in 
body length and 1.05 mm in breadth. While winged 
female measures about 2.10 mm and 1.20 mm in 
body length and width respectively. Wing expanse of 
female is 6.50 mm. The insect is soft bodied but 
covered with white cottony secretions. The winged 
form contain no waxy secretion on their bodies. 
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Siphunculi are circular, very short, does not project. 
First instar nymphs of winged forms are elliptical, 
pale greenish white and active creatures and with 
a pair of hollow tubes on the abdomen as siphunculi. 
White wooly filaments are not seen on 1 st and second 
instars but found on 3 rd and 4th instar nymphs. The 
wooly fibers are soft, dry, non polar and hydrophobic 
and formed· due to aminoacids and nitrogenous 
material. Apterous female nymph have elongated 
ovoid body with pale yellowish-white colouration. 
Nymphal dorsum is gradually covered by waxy 
component. First and fourth instar nymphs measures 
0.75 mm and 0.37 mm and 9.85 mm and 1.60 mm in 
length and width respectively. 

Life cycle 

The pest reproduce parthenogenetically (without 
mating) and viviparously. Apterous (Non winged) 
female reproduce parthenogenetically throughout 
the year and alate (winged) females reproduce 
abundantly. Alate and apterous females are capable 
to give the clonal birth to nymphs. A single female 
can produce maximum, 215 nymphs during its 
survival period of 20 days. In field populations, the 
females are more which leads fast multiplication of 
the pest. Nymphal period is 10 to 20 days, within 
one month life cycle of female individual is 
completed. The adults can survive for 30 to 55 days 
by feeding on sugarcane. The duration of survival 
and life cycle depends on food and climatic 
conditions. The pest completes several overlapping 
generations in a year. Alate adults can migrate from 
one cane field to another. They survives for 8.5 days 
and gives birth to an average of 10 nymphs while 
apterous produce about 60 offsprings per female. 
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Kurosu and Aoki (1986) studied sexuparae forms of 
c. lanigera. 

Nature of damage 

Both nymphs and adults suck the cell sap from 
sugarcane leaves. They secrete honey dew like 
su bstance over the leaves which form sooty moulds 
over the leaf surface, a thick black coating (sooty 
mould) affect photosynthesis, growth and yield of 
the crop adversely. The attack of pest to crop results 
in death of young shoot's. When growing canes 
attacked severely the canes becomes short in length 
and less vigorous and sugar content is reduced by 
15%. Gupta and Goswami (1995) reported significant 
reduction in growth and sugar content. The infested 
canes become insipid, test is adversely affected. The 
losses due to heavy infestation of C. lanigera to 
sugarcane were 26% in sugarcane yield and 24% in 
sugar content. About 8000 nymphs are recorded on 
a single leaf which is heavily infested by this pest. 
In India, considerable reduction in both yield and 
quality parameters was observed was seen 100% 
infestation in Maharashtra and 25% in Assam. In 
presen t epidemic area of India, the loss in yield at 
more than 75% infestation level was projected as 
12-20% and loss in sugar recovery as 0.52 - 1.20 
units in Maharashtra. Significant decrease in yield 
and sugar recovery was also noted from northern 
Karnataka and Be1gaum district of India. According 
to Patil et al. (2004), during 2003-04, over the year 
2002-03, the average sugar recovery loss at sugar 
factories level was 0.89 units, 0.96 units and 0.20 
units in South, Central and northern Maharashtra 
respectively. Sugar recovery in Maharashtra during 
the years 2001-02,2002-03 and 2003-04 was 11.62, 
1.68 and 10.93 units respectively. 
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Due to feeding of C. lanigera, the length, girth 
and weight of cane and percentage of sucrose, 
glucose, CCS, brix and purity are markedly affected 
(Gupta & Goswami, 1995). Due to black sooty moulds 
on sugarcane drying of leaves, loss in yield and sugar 
recovery is recorded in almost al! sugarcane varieties 
cultivated in Maharashtra. 

The most favourable temperature for the 
development of this pest ranged from 20°C - 23°C. 
Below 15°C and above 28°C the pest becomes 
inactive. The incidence of C. lanigera in sugarcane 
fields vary with variety of cane, year and region. 
According to Cheng et al. (1992), in Taiwan, 
incidence of C. lanigera on canes was higher in 
autuman planted canes than in those planted in 
spring. The population start to build up in February 
of the next year and peaked in April-June and then 
declined significantly due to high temperature, 
heavy rain and attack of natural enemies (Cheng 
et al. 1992). In October to November a lesser peak 
was also observed. The same pattern of occurrence 
of the pest is observed in Ryukyu Island, Japan 
(Arakaki, 1992). The seasonal occurrence of C. 
lanigera in India is quite different. The population 
increases from June, peaks in September and 
dissappears in January (Gupta & Goswami, 1995). 
The pest spread to different fields by migration, seed 
pieces and high wind velocity. 

In Assam, the woolly aphid occurred on the canes 
during July 1977 and remained active upto the mid 
October. Within this period pest showed two peaks 
i.e. in early August and mid of September. Wind 
velocity showed negligible effects on occurrence of 
the pest. However, temperature and bright sunshine 
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showed positive correlations with aphid population. 
Negative influence on aphid population was due to 
the win velocity, temperature and bright sunshine 
(Phukan et ai., 1988). According to Cheng et ai., (1994) 
aphid population peaked between the second half of 
April and second half of June and then declined. 
Sapturo et ai., (1995) opines that aphids infestation 
level increases notably during the dry season 
condition of high humidity. 

Emergence of sugarcane woolly aphid occurs 
before sunset and continued until early morning. 
Wind velocity plays important role in despersion of 
the pest population. Winged forms dispered easily 
with the wind current. The flying capacity of winged 
form play important role in dispersal of pest in 
Maharashtra. The winged form can fly up to 1.5 km 
to 2 km distance which is helped by the wind velocity. 
The pest observed in Sangli ditrict during July 2002 
have traveled to Osmanabad and Latur (Marathwada 
region) during November-December 2002. The 
distance of 600-800 km was crossed by the pest 
within 5-6 months. This clearly indicates that the 
pest has very good spreading and multiplying 
capacity. 

Control measures 

I) Preventive control 

(i) Use aphid disinfected planting pieces (setts). 

(ii) Treat the seed plantings with 300 ml 
malathion in 1000 lit of water for 15 minutes. 

(iii) Patta system or wider rows be adopted for 
plantation of canes. This system will provide 
air and sufficient space for canes and for 
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movement for applicant for treating pesticides 
in the sugarcane field. 

(iv) Aphid infested leaves or seed plantings should 
not be carried from one field to another. Avoid 
spread of the pest. 

(v) Use pest resistant varieties for cultivation of 
sugarcane. Varieties having lower percentage 
of nitrogen, total soluble sugar and higher 
silica are less suceptible to pest (Ex. CO-7125) 

(vi) 

(vii) 

(viii) 

Avoid excess use of nitrogenous fertilizers 
since infestation of aphid increases above 
recommended dose of nitrogenous fertilizers. 

Intercropping with cowpea, green gram, black 
gram, ladies finger, cabbage, etc. is useful 
for pest suppression. 

Weed management can also help in reducing 
pest population (ex. Cynadon ductylon is weed, 
an alternative host for Aphid). 

(ix) Clean cultivation is effective source of control 
of aphids. 

(x) Destruction of infested leaves along with pest 
stages reduces pest population. 

(xi) Timely earthing up helps in reducing pest 
population. 

II) Chemical control 

Spray the crop with any of the following 
insecticides or alternately 

(i) Metasystox - 25 EC - 0.0375% or 

(ii) Endosulfan - 35 EC - 0.05% or 

(iii) Dimethoate - 30 EC - 0.045% or 
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(iv) Malathion - 50 EC - 0.1% or 

(v) Acephate - 75 WP - 0.1% 

1. Use 400, 700 and 1000 lit of water in small 
medium and full grown sugarcane. Mixed 
detergent or sticker @ 1 ml/lit. in spraying 
solu tion (Patil et al., 2004). 

2. Dust the crop with any of the following 
pesticides. . 

i) 4% malathion @ 40 kg/ha (1.6 kg a.i./ha) 

3. Spray the crop with imidac1opid, or Thiome 
thoxam, or acetamiprid @ 2 g/ or ml / 10 lit of 
water for effective control of wooly aphids. 

4. Nirma powder @ 15 to 25 g/10 lit water 
controls the aphids for more than 90% within 
two days and found effective upto 7 days after 
treatment. 

5. Endosulfan 15 ml + methyl demeton 15 ml, 
endosulfan 15 ml + Rogor 15 ml and soaps, 
plant products, chemical insecticides were 
effective even after 15 days after application. 

6. Foliar application of methyl demeton 
(Metasystox 20 EC) and methyl parathion 2% 
D were quite effective against wooly aphid. 

7. Application of Verticillium Iecanii @ 4g/lit of 
water (2 x 108 CFU / ml) in rainy season (June
October) is also effective. 

8. Soil application of phorate granules 10-G @ 
10 and 15 kg/ha for 3 months and 6 months 
old crops respectively. (One or two applications 
as per the need). 
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III) Biological control 

(i) Release larvae or cocoons of Dipha (= 
Conobathra) aphidivora M. (Lepidoptera : 
Pyralidae) 1000/ha. The activity of above 
predator increases from July-November in the 
field. Larvae feed voraceously on nymphs and 
adults of C. lanigera. 

(ii) Release larvae or cocoons of Micromus sp. 
(N europtera Hemero bidae). The 
recommended dose is 2500 individuals/ha. 
Its larvae feed on various stages of C. lanigera. 
The larva has crocodile like appearence. It is 
ideal predator of sugarcane wooly aphid 
because, it shows short life cycle, tremendous 
reproductive and searching potential. The 
larvae of this predator contain sickle shaped 
mandibles. The larva catch and lacerate the 
aphids with the help of these mandibles. A 
single larva can consume 300-400 wooly aphid 
stages within 7-9 days and finish entire 
population of aphids on a single leaf within 3-
4 days with a group of 25 to 30 individuals. 

(iii) Release the larvae / cocoons of syrphid fly 
(Diptera : syrphidae) at the rate of 1000/ha. 
These flies more or less resembles with honey 
bees by shape and size. Its head and thorax 
is black and abdomen with yellow bands 
alternatively on the black background. Larvae 
at first instar are yellowish and covered with 
fine hairs. Full grown larva or maggot is 
grayish, tapering anteriorly and broader 
posteriorly. Maggots feed on wooly aphids very 
typically, by holding aphids in the mouth. 
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Syriphids are also potential predators of wooly 
aphids. 

(iv) Release eggs or larvae of Chrysoperla camea 
Stainten (Neuroptera : Chrysopidae) at the 
rate of 2500 individualsjha. Green lace wings 
or C. camea are very potential predators of C. 
lanigera since they have very good prey 
searching capacity and movement, 
reproductive potential, adatability and 
polyphagousness. Hence, they are quite useful 
in pest management strategies of sugarcane 
wooly aphid. Both nymphs and adults of this 
predatory species feed on pest stages. Newly 
emerged larvae of green lace wing are dirty 
white and full grown are fresh whitish and 
are spindle shaped and fast moving and active 
feeders on pest stages. Adults are greenish 
by body colouration with transparent lace like 
wings. The adult can survive for 50 days. 

IV) Microbiol control 

Fungal pathogens 

(i) Fusarium moniliforme Shed - Reported from 
China. 

Jii) Penicillium oxalicum C. & T. - Reported from 
China. 

(iii) Metarhizium anisopliae - Effective in India. 

(iv) Beauveria bassiana - Effective in India. 

14) SUGARCANE BLACK BUG (FIG. 12) 

Classification 

Order Hemiptera 
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Family Lygeidae 

Genus 

Species 

Distribution 

Cavelerius 

excavatus (Distant) 

India, Pakistan. From India it is reported from 
Punjab. 

Host Plant 

Rice, Maize, grasses etc. 

Marks of Identification 

The adult bugs are 6-7 mm long and black in 
colour, wings contain white patches, wings extending 
slightly beyond the abdomen. The shape and colour 
of nymph is similar to the adult but smaller in size 
and without wings. 

Life cycle 

The pest is active throughout the year. During 
winter the adults and eggs are more noticable. The 
pest start egg laying in summer. A single female 
can lay 56-478 eggs. Eggs are laid in clusters of 14-
67 on· innerside of the leaf sheaths. The creamy 
white eggs hatch within 9-17 days. Nymphal period 
is 4-6 weeks. The nymph moults for five times. 
During a year, 3 generations are completed. The 
adults are long lived. Males die earlier than females. 
The eggs are also laid in winter, in the soil at a 
depth of 5-7 cm. Such eggs hatch during next spring. 
In March-April newly hatched nymphs and old adults 
die and only some nymphs remain and they mature 
bX June. Mterwards the overlapping generations are 
seen. Thus, all stages of pest are found. 
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Nature of Damage 

Both nymphs and adults suck the cell sap from 
central whorl of young plants. On the grown up 
plants they prefer to feed within the leaf sheathes. 
Broad leaved varieties and loosely attached sheaths 
are preferred by this pest. The infested leaves turn 
paler, numerous holes are also seen on the leaves. 

Control measures 

I) Preventive control 

(i) Collection and destruction of infested plant 
parts along with pest stages. 

II) Natural control 

Nardo cumaues Nixon and N. phaeax Nixon 
parasitize eggs of this bug. 

III) Chemical control 

Spray 875 ml of Endosulfan, 35 EC or 20EC in 
1000 lit water per ha. Direct the spray material into 
the leaf whorl. 

15) SUGARCANE WHITE FLY (FIG. 13) 

Classification 

Order 
Family 
Genus 
Species -

Distribution 

Hemiptera 
Aleurolo bidae 
Aleurolobus 
barodensis (Maskell) 

The pest is found throughout the India. It is very 
bad pest of canes in Gurudaspur, J alandhar and 
Yamunanagar district of Punjab and Haryana. 
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Host Plants 

Sugarcane, Sarkanda (Saccharum munja) etc. 

Marks of Identification 

The full grown nymphs measures about 3mm long 
oval in outline, flattened and scale like. They remain 
sticking to the same spot on leaf. Insert the beak 
into plant and suck the cell sap. The black insect 
have silvery grey waxy coating on the body. Newly 
emerged nymphs are pale yellow. The adults are 
3mm long, small, delicate, pale yellow insects. Their 
wings contain white mealy like substance and 
mottled with black dots. 

Life cycle 

The pest breed throughout the year. In winter 
mostly nymphs and pupae are seen Adult winged 
white flies appear in the spring and soon after the 
pair copulate for 30-40 seconds. The mated female 
can lay about 60-65 creamy white conical eggs. Eggs 
are glued to the surface 01 leaves. The eggs are laid 
in groups of 15-20. Incubation period is 8-10 days 
but within a couple of hours the eggs turn black. 
After emergence the young nymphs move away from 
the egg shell and find out suitable place for feeding 
by inserting mouth parts into plant body. The 
movement of nymphs is very restricted. Tpe pest 
complete its life cycle within 25-30 days. The nymphs 
have 4 instars. During a year the pest can complete 
9 generations. The pest migrates in March-April 
from old to new sugarcane area. During autumn 
life is prolonged and pupal stages are completed in 
3-4 months. 
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Nature of Damage 

Only the nymphs cause damage by sucking cell 
sap from canes. Yellow stripes formed on the 
attached leaves and the crop acquires palish green 
look. 

The vitality of sugarcane is reduced .. The quality 
and quantity of gur production becomes poor because 
of subnormal crystallization of Sugar. Sugar recovery 
is reduced by about 15-25%. Black sooty moulds 
are developed on leaves which interfere with 
photosynthetic activities. Affect proper functioning 
of the leaves and render them unfit. A poor crop is 
attacked more readily than well manured and 
healthy crop. 

Control measures 

I) Preventive control 

(i) Collection and destruction of eggs, nymphs 
and adults from host plant. 

(ii) Avoid ratooning especially in low lying and 
water logged areas. 

(iii) Detrash lower leaves containing the puparia. 

II) Natural control 

Several species of parasitoids cause mortalities 
in white flies. Azotus delhiensis Lall, Encarsia issaci 
Mani, E. muliyali Mani and Eretmoceras delhiensis L. 
cause mortality in nymphal stages. 

III) Chemical control 

Spray 2.50-3.75 lit of Malathion 50EC or 100ml 
of imidacloprid 200 SL or 1.5 lit of trizophos 40EC in 
1000 litres of water per ha (0.1%). 
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16) SUGARCANE SPOTTED FLY 

Classification 

. Order 

Family 

Genus 

Species 

Distribution 

Hemiptera 

Aleyrodidae 

Neomaskellia 

bergii (Sign.) 

India, Sri lanka, Java, Philippines, Renomanilla, 
Mauritius and Fiji. 

Host Plants 

Apart from Sugarcane it also attacks Sorghum. 

Marks of Identification 

The nymphs are pale brown to dark covered with 
white wax. The adult flies are pale brown with black 
markings on the fore wings. The hind wings are 
short, thin and more or less transparent. Eggs are 
eliptical and blackish. 

Life cycle 

This pest is most active in September and 
October. A single female lays about 120-150 eggs in 
circular or semi-circular masses on the underside 
of the leaves. Oviposition period is 2-3 days. Newly 
laid eggs are eliptical in shape and turns black 
lateron. Incubation period is 2-3 days. The larval 
period is 5-7 days. The nymph moults for 4 times. 
The pupal stage lasts for 7-10 days. The life cycle is 
completed in 15-18 days in September and 18-25 
days from October onwards. 
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Nature of Damage 

The nymphs and adults suck plant sap and in 
case of severe attack cause stuning of canes and 
drying of leaves. 

Control measures 

I) Preventive control 

(i) Collection and destruction of infested plant 
parts along with pest stages. 

(ii) Clean cultivation is essential. 

II) Natural control 

Parasitiods Eretmoceras delhiensis, Encarsia 
neomaskelliae and E. isaaci (Chalcidae) attacks pupae. 
The parasitized puparia become dark in colour and 
can easily be distinguished from non-parasitized one. 
Pupal mortality is 45% due to parasitoid. 

III) Chemical control 

Spray the crop with phosphamidon 0.03%. 

17) COCKCHAFER BEETLES 

More than 30 species of cockchafer beetles are 
known to cause damage to sugarcane. More 
important species associated with sugarcane refers 
to Holotrichia (Lachnostema) consanguinea Blanch, H. 
serrata F., H. insularis Brenske and Leucopholis 
lepidophora Brum. The grubs of following species, 
Anomala bengalensis Blanch, A. biharensis Arrow, 
Anomala spp., Serica indica Blanch., Schizonycha 
ruficollis F., Lepidiota mansueta Brum., Pentodon spp., 
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Heteronychus sp., etc. feed on roots of sugarcane and 
cause severe damage. In general, the white grub 
beetles cause damage to terre~trial part of the crop, 
specially leaves, shoots, etc. and grubs damage 
underground part i.e. roots. 

1) The cockchafer 

Order 

Family 

Genus 

Species 

Distribution 

Coleoptera 

Melolon thidae 

Holotrichia 

consanguinea 

This pest is widely distributed in India. It has 
been reported from Bihar, Rajasthan, Uttar Pradesh, 
Maharashtra, Haryana, Punjab, Andhra Pradesh, 
Karnataka, Tamil Nadu etc. According to Lefroy 
(1909) H. consanguinea has been reported for the first 
time from Bihar (Dalmianagar). 

Host plants 

Beetles feed on leaves of Zizyphus jujuba Lam., 
Tenninalia arjuna W.& A., Mangifera indica Linn., Rosa 
damascena Mill., Ficus religiosa Linn., Ficus glomerata 
Roxb., Azadirachta indicaA. Juss., Butea monos penna 
(Lam.) etc while, grubs feed on roots of Arachis 
hypogea Wild., Tomato Lycopersicus esculantum Mill., 
Ricinus communis Linn., Pearl millet Pennisetum 
typhoideum, Panicum maximusJacq (guinea grass), etc. 

Marks of Identification 

The beetle measures about 16-20 mm and 8.5 -
12 mm in body length and width respectively in 
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males. The female beetle measures from 16.5 to 
22.00 mm and 9 to 12 mm in length and width (at 
thorax) respectively. Eggs are milky white and 
elongated. Larvae measures 5.5 mm in body length, 
and are whitish with shiny brown mandible tip. Full 
grown grub is 'c' shaped, 53 x 7 mm (LxW). Pupae 
are exarate type measuring about 20-23 mm in body 
length and 8-10 mm in width at thorax. 

Life cycle 

Beetles emerge from the soil in last week of April. 
Mter flrst monsoon (rain) peak emergence is noticed. 
A long dry spell after flrst rain always favours mass 
emergence of the beetle. From soil they mostly 
emerge between 6.00 p.m. to 7.00 p.m. Before 
morning, th.e beetles again enter into the soil and 
disappear for the day but come out at night. The 
beetles mate at night and start egg laying in the 
soil. For oviposition the female enter into the soil at 
a depth of 15 em and start egg laying in a row. Six 
eggs are deposited by a female at single time. About 
50-60 eggs are laid by the mated single female. 
Incubation takes place within 8 to 10 days. Th~ grub 
ruptures egg shell in a zigzag manner. Newly 
emerged whitish grub remain in active at least an 
hour and then the grub start eating roots of grasses 
for few days and then shifted to sugarcane fle1ds for 
feeding upon roots of canes. The grubs develop faster 
on sugarcane roots than on the roots of grasses. 
The full grown grub is decorated by two rows of spines 
on ventral side. The larval stage lasts for 8-10 weeks 
during the months, July to September. The full grown 
grub pupates in soil in earthern cell for 12-16 days 
during the month, October and November and 
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emerge as an adult. Thus, total life cycle, from egg 
to adult is completed with 76-96 days. 

Nature of damage 

Adults feed on leaves and grubs feed on roots of 
the crop. 

Control measures 

III) Preventive control 

(vii) Collection of eggs, grubs, pupae and beetles 
and destruction of them. 

(viii) Ploughing the field for exposing various stages 
of life cycle of the pest to natural mortality 
factors (Biotic and Abiotic factors). 

(ix) Beetles are attracted to light. Beetles are 
collected and killed. 

IV) Mechanical control 

(i) Fluorescent light traps are very attractive to 
the beetles. When the nights are dark, warm 
and humid, the emergence of adults is very 
high. 

V) Cultural control 

(iv) Altering the time of planting specially autumn 
planting is effective against H. consanguinea. 

(v) Crop rotation : sunflower is recommended for 
crop rotation against H. consanguinea. 

(vi) Shaking trees Ber, guava, mango, neem, 
arjuna, gular, peepal and bushes and 
collecting beetles for killing. 

(vii) Use resistant varieties such as CO-935 and 
80-3 for get rid from above pest. 
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(viii) Flooding the fields at frequent intervals. 

VI) Chemical control 

(i) For control of beetles spray the crop with 0.1 
to 0.2% carbaryl or monocrotophos 0.05% at 
the time of mass emergence in June / JUly. 

(ii) For control of grubs HCH dust 10% at 10 kg 
a.i. /ha and emulsion at 2 kg a.i. /ha found 
quite effective. 

Quinolphos S-G, at 2-2.5 kg a.i./ha suppress 
pest population effectively at grub stage. 

VII) Microbiol control 

2) 

(i) Use of spore dust of Bacillus popillae mixed at 
4 x 10 spores / kg and 2 x 10 spores/kg of soil 
around the root zone. 

(ii) Application of Bacillus thuringiensisviable spores 
as dust at 10 g containing 3 x 109 per gram. 

Order -

Family 

Genus 

Species 

Coleoptera 

Melolonthidae 

Holotrichia 

serrata 

Distribution 

Maharashtra, Uttar Pradesh, Karnataka, Tamil 
Nadu. Beetle activity is stimulated from mid March 
to May. 

Host plants 

The pest is polyphagus. It feeds on leaves of 
several host plants. Important hosts refers to Neem 
Azadirachta indica A. Juss., Arjuna Tenninalia arjuna 
W. & A., Butea monosperma (Lam.), grapevine Vitis 
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vinifera, Mulberry MOTUS alba, Ficus religiosa Linn. 
Psidium guajava Linn., Swietenia mahagoni Linn., Achras 
sapota Linn. Syzigiumjambolonum DC, Acacia arabica 
WiUd. Cassia fistula Linn., Pithecolobium dulie Benth, 
Delonix regia Rafin., Ailanthus sp., Acacia sp., etc. The 
grubs of the pest feed on roots of tomato, P. guajava, 
P. persica, several vegetables, pulses, cereals, 
millets, oil seeds, tobacco and several types of 
grasses and sugarcane. 

Marks of Identification 

The adults of H. se"ata are reddish brown with 
dark tinge and ten segmented antennae. Beetles 
measure from 22 to 25 mm in body length. ~ 
lamellate club is formed by apical three segments 
of antenna. Head is oblique, transverse with 
prominant punctuations. Hind tibia shows spiny 
ridge. Eggs are creamy white, oval when newly laid 
but becomes sperical after 2 days. Newly laid larva 
is creamy white and 10.8 x 2.7 mm (in length and 
width). Second instar and third instar measures 28 
x 7 and 47 x 12 mm respectively. Pupa is exarate 
type, 32 x 15 mm in body size and creamy white 
initially but later becomes brown. 

Life cycle 

Adults appear during November-February. After 
mating, the females lay eggs singly in soil at the 
depth of 5-10 cm mostly at day time. Female lay 
eggs from 26 to 67 in an earthce1l of diameter 1 to 2 
cm. A single female can lay 6 eggs per day. 
Oviposition period is three weeks (avg. 15 days). 
However, 60% eggs are laid in first ten days only. 
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Adults survive maximum, 23 days with an average 
longevity 15 days. Egg hatching takes place within 
7 -12 days depending upon climatic conditions. 
Newly emerged grub becomes active after 4 hours 
of its emergence. Under drought condition the grub 
remain in the earthen cell for about 100 days but 
come out immediately when there is sufficient 
moisture. First instar lasts for 23-35 days (avg. 30 
days). Second instar lasts for 35.5 days (range 26-
60 days). Abdominal segments are more swollen 
and dark than first instar is the speciality of this 
stage. Third instar lasts for 102 days (range 72-
187 days). This instar is characterized by having 
antenna five segmented with sensory spots, hind 
legs distinctly long, fore legs relatively short and 
abdominal tenth segment with septula. It shows 
powerful mandibles hence, active feeder. It feed 
on roots of sugarcane and other host plants. Total 
larval period is 140 to 200 days. Full grown grub 
pupates in soil. As instars progressed, the grub 
goes deep in the soil. For pupation, the grub still 
go deep in the soil. The grub prepare earthcell for 
pupation and pupate in it. Pupal period is 15.5 days, 
range 14-21 days. Full grown pupa is brownish 
but, early form is creamy white. The life cycle is 
completed within 151 to 233 days. 

Nature of damage 

Adults feed on leaves and grubs feed on roots of 
the sugarcane. The grubs cause 100% mortality in 
the crop. The white grubs also feed on rootlets, root 
hairs and underground stalk of the cane. In severe 
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infestation, the whole root system is destroyed 
resulting drying of cane and finally dealth. The outer 
leaves dry up first, in advanced attack entire shoot 
dries up and finally the plant dies. Infested patches 
are ·seen in the field at initial stage of infestation, 
but later, damage spread to entire field causing 100% 
mortality in the crop. 

Control Measures 

The pest builds up its high population in moist 
sandy soil and also in black cotton and clayey soil 

. remarkably. In the first instar the grubs can 
withstand drought for 100 days and 112 days in 
grownup stage. The pest population is adversely 
affected at 10°C temperature but 20°C is good for 
survival. Making unfavourable conditions to pests 
is very good concept of control measures. 

I) Preventive Control 

As above species. However, the .pest is less 
attracted to light. 

II) Natural Enemies 

(i) Campsomeris collaris F. and Scolio aureipenis 
parasitizes grubs of the pest. and cause 
mortalities. 

(ii) Pheropsophus sobrinus Dej. predates upon 
grubs of the pest. Other predators refers to 
Indian mynah Acridotheres tristis (W), Sparrow 
Passer domesticus Linn., Common crow Corvus 
splendens Vieill which feed on larvae, pupae 
and adults. Toad Buto melanostictus Schn. feeds 
on grubs and adults while, Upupa epopa indica 
Nivah feed on adults. 
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III) Mechanical Control 

(i) Mass collection and destruction of beetles. 
As much as 3,00,000 beetles are destroyed j 
day in Karnataka. 

(ii) Ploughing the field with tractor for exposing 
life stages to mortality factors .. 

IV) Cultural control 

(i) Use of resistant varieties such as CO-285, 
CO-453, CO-975, CO-1158, CO-6304, COS-510 
and COL-29 etc. 

V) Chemical control 

(i) Grubs are treated with HCH dust mixing with 
100 kgjha of 10 per cent dust with farm yard 
manure in equal proportion. 

(ii) Adults are treated with carbaryl 0.1-0.2% 
spray. 

VI) Microbiol control 

(i) Bacillus popillae cause milky disease in grubs. 
Soil inoculation with 500 ml of spores solution 
@ 1 million spores j ml in 4 kg of sterile soil. 

(ii) Bt is also effective as like H. consanguinea 
treatment. 

(iii) Beuveria bassiana inoculum level is increased 
by releasing infected adults of black bug. 

(iv) Use of n.ematodes : Inoculation of Rhabditis 
sp. on soil surface at the rate of 1000 
nematodesjml of suspension gives about 83% 
mortality in grubs. 

3) Order Coleoptera 

Family Melolonthidae 
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Genus 

Species 

Distribution 

Holotrichia 

robustus 

H. robustus Arrow is reported from Bihar and 
eastern part of Uttar Pradesh. It is also reported 
from Western Maharashtra as miner pest. 

Marks of Identification 

The adults are shiny black beetles measuring 
about 1.5 to 2.00 em in body length and 1.00 em in 
breadth. Grubs are whitish. Pupae are exarate type. 

Life cycle and damage 

It has more or less similar pattern of life cycle 
and nature of damage as noticed in other cockchafer 
beetles. 

Control Measures 

I) Preventive control 

As above species. 

II) Chemical control 

As above species. 

III) Mechanical control 

As above species. 

4) Order Coleoptera 

Family Melolonthidae 

Genus 

Species 

Holotrichia 

insularis 
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Distribution . 
Holotrichia insularis Brenske is reported from 

Rajasthan. The beetles can fly for the distance of 
about 2.5 km and thus, spread to new area. 

Host plants 

Beetles feed on Carissa carandas Linn., Eugenia 
jambolana Lam.; Acacia arabica, Grewia asiatica Linn., 
Cretaeva religiosa, Moringa oleifera Lam., etc. while, 
grubs feed on roots of sugarcane and other plants. 

Marks of Identification 

The beetles measure from 18 mm to 20 mm in 
body length and 7 to 9 mm in breath. They are dark 
brown in colour but, newly emerged beetles show 
thin, crumpled and yellowish papery elytra. Males 
are considerably shorter than females. Eggs are oval, 
whitish, shiny and 3.5 x 1.5 in size. Neonate grub is 
whitish with light brown mandibles and measures 5 
x 2.2 mm (L x W). In second instars cannibalism is 
noticed. This stage is more curved and 21 x 5.5 mm 
in body size. The full grown grub measures 41 x 8 
mm in size. It is with dark brown head. Integumental 
folds are seen on abdominal segments. Pupa is 
exarate type, 18-21 mm in length and 8-9 mm in 
breadth, initially yellowish but later turn brownish. 

Life cycle 

Adult females can survive for 28 to 41 days and 
males for 49-59 days. The gravid female prefers loose 
and sandy soils rich in organic matter for egg laying. 
Eggs are laid singly at the depth of 2.5 to 15 cm in 
soil. The female prepare several holes in soil for 
oviposition purpose. 2 to 4 eggs are filled in each 
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hole. On an average 30 eggs are laid by a single 
female. Incubation period is 8-12 days. The female 
oviposites from May to June. Newly emerged grub' 
become active after 4 hours and start feeding on 
rootlets and root hairs and roots of sugarcane and 
humus matter in the soil and full grown within 54 
to 78 days. The full grown grub then pupate in soil 
for 15 to 22 days and then become ,adult. The adult 
remain in the soil at day time and come out at night 
for feeding on leaves of sugarcane and other host 
plants mentioned above. The life cycle, from egg to 
adult is completed within 77 to 112 days. 

Nature of damage 

Adults feed on foliage of sugarcane at night and 
affect the growth and yield of the crop adversely. 
The grubs feed on roots, rootlets and root hairs and 
kill the plant. 

Control Measures 

5) 

(i) As per above species strategies of control 
measures be adopted with appropriate 
alterations. 

(ii) Collection of life stages of the pest from soil 
and destruction of them. 

(iii) Crop rotation by sunflower crop. 

(iv) Use of quinolphos 5 G - 2 - 2.5 kg a.i./ha 
reduces pest population. 

Order 
Family 
Genus 

Species 

Coleoptera 
Melolon thidae 
Leucopholis 
lepidophora 
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Distribution 

Leucopholis lepidophora Brum. is reported from 
Karnataka and Maharashtra. Kolhapur region is 
quite famous for its distribution in Maharashtra. 

Host plant 

Adults feed on the leaves of N eem Azadirachta 
indica, A. arabica, Arecanut Areca catechu Linn., 
mulberry Morus alba, sugarcane and several other 
crops while, grubs feed on roots of sugarcane. 

Marks of Identification 

Beetles are brownish black with yellowish small 
hairs on elytra. It measures about 3 cm in body 
length, 2 cm in breadth. Grubs are whitish with 
brownish head and mandibles. Grub is 'C' shaped 
creature. Eggs are oval, whitish. Pupa is exarate 
type ~d dark brown in later stage but, it is whitish 
yellowish when newly formed. 

Life cycle 

Adult beetles are abundant from September to 
October and then from February to May. Mated 
female lay eggs in soil at the depth of 20 cm singly. 
Incubation period is 8-12 days. Newly energed grubs 
are inactive for 3-4 hours. Then they start feeding 
on rootlets, root hairs and roots of sugarcane and 
full grown within 10-11 months. The full grown grubs 
pupate in soil. The life cycle is completed within 
one year. 

Nature of damage 

Adults feed on leaves of sugarcane as a result 
growth and yield of crop is adversely affected. Grubs 
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feed on roots, rootlets and root hair of sugarcane 
from underground and kill the plant. In severe 
infestation 100% mortality is noticed in canes in 
the field. 

Control Measures 

I) Preventive control 

(i) Collection and destruction of beetles, grubs, 
pupae and eggs. 

(ii) Ploughing and digging the field for exposing 
all life stages of the pest to natural mortality 
factors (Abiotic & Biotic). 

II) Chemical control 

(i) Dusting the infected crop and area with 
Heptachlor or chlordane @ 5 kg/ha or 

(ii) quinolphos 5 G or phorate 10 Gat 3.0 kg a.i./ 
ha or 

(iii) HCH dust 5% at 10 kg a.i. /ha as soil 
application. 

III) Cultural control 

Crop rotation by sunflower. 

IV) Biological control 

Bt, Ma, Bb, cause mortalies in grubs. 

Other white grubs reported on sugarcane: 

(i) Anomala dorsalis Fab. 

(ii) Anomala bengalensis Blanch (Rutelinid) (TN) 

Beetles fly around the h?st trees soon after 
sunset and attracted to light. Egg laying period 
is from February to May, Incubation period is 
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12-16 days, larval period is 22-102 and pupal 
period is 105 to 206 days. The life cycle is 
completed within 160-286 days. 

(iii) Anomala biharensis Arrow (Rutelinid) (Bihar) 

(iv) Heterohychus sp. (Dynastid) (Bihar) 

(v) Alissonotum impressicolle Arrow (Assam, W.B.) 

Lay 100 eggs periodically in September -
December. Incubation period 14-17 and pupal 
period 14-17 days. 

(vi) Pentodon spp. (Bihar, Punjab and W.B.) 

Adults feed on leaves of sugarcane and grubs 
on roots causing death of the crop. 

Control measures 

(i) Above suggested strategies of cockchafer 
be adopted with appropriate alterations. 

(ii) Stirring of soil is useful against Pentodon 
sp. 

(iii) Early planting in February is useful 
against Pentodon sp. and H. consanguinea. 

(iv) HCH dust 10 per cent at 10 kg a.i./ha 
and emulsion at 2 kg a.i. /ha against A. 
impressicolle is effective. 

(vii) Lepidiota mansueta Brum. is reported from 
Uttar Pradesh. Its egg laying period is from 
June to July, incubation period is 10-13 days, 
larval is about 600 days, pupal is 100 to 127 
days and total life cycle is completed in about 
730 days. 

Its alternative hosts are Capsicum aunum 
Linn., Sorghum vulgare pers., P. typhoideum as 
like A. dorsalis, A. alata and A. bengalensis. 
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(viii) Schizonycha ruficollis F. is recorded from 
Karnataka which feed on A. hypogea, and 
Citrus sp., Rosa sp., V. vinifera, T. indicus and 
P. guajava. Damage and control is as above 
species. 

18) GREY WEEVIL (FIG. 16) 

Classification 

Order 

Family 

Genus 

Species 

Distribution 

Coleoptera 

Curculionidae 

Myllocerus 

cendecimpustulatus 

The pest is scattered throughout India. 

Host plants 

It feeds on a number of cultivated plants. 

Marks of Identification 

The weevils are 3-6 mm long and grey, whitish; 
grubs are legless, cylindrical and about 8 mm long. 
Eggs are ovoid and light yellow in colour. 

Life cycle 

The pest is active from April to November. 
However, it pass the winter in adult stage in 
debris. The weevils appear in April-May and lay 
their eggs in the soil. A mated female can lay on 
an average 360 eggs. Oviposition period is 24 days. 
Incubation takes place within 3-5 days in May
September and the young grub feed on the roots 
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of crop and other plants. The larval period is 1-2 
months and pupal is about 1 week. The grub pupate 
in the soil inside earthen cell. Pupae changed into 
adults in about 1 week. The adults survive for 8-
11 days in the summer and 4-5 months in the 
winter. In optimum conditions the pest completes 
its life cycle within 6-8 weeks and 3-4 generations 
in a year. 

Nature of damage 

Both adults and grubs cause damage. The grubs 
feed on underground parts and adults on terrestrial 
parts, seedlings are destroyed by them. The adult 
feed on leaves of sugarcane. 

Control measure 

I) Preventive control 

(i) The pest can be suppressed by exposing the 
soil up of a depth of 7.5 cm and destroying 
the eggs, grubs and pupae. 

II) Chemical control 

(i) Spray 2.5 kg of carbaryl 50 wp in 375 lit of 
water per ha. This will give good result. 

19) SUGARCANE TERMITE 

Classification 

Order 

Family 

Genus 

Species 

Isoptera 

Termitidae 

Odontotennes 

obesus 
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Distribution 

Tropical and sUbtropical regions of the world. 
Widely distributed in India. 

Host plants 

It is polyphagus pest. It feed on several crops 
including sugarcane. 

Marks of Identification 

These are grayish white, wingless insects. In 
termites, there is caste system, polymorphism and 
division of labour since they are social insects. King, 
queen, soldier, and workers are the castes of 
termites. Reproductives in swarming are winged. 
The queen is very large and with creamy white 
abdomen with transverse dark brown stripes. King 
is much smaller than queen and slightly bigger than 
the workers. Workers are smallest among the 
different castes and the real pests of economic 
importance. They digest cellulose. 

Life cycle 

In rainy season when atmospheric conditions are 
favourable, swarming is occurred. The winged 
reproductives are produced in huge number. After 
the flight of half an hour. Their wings get shedded 
and they settle down on the ground. They select 
pairing and mate frequently in a chamber and lay 
eggs in it. The first generation is governed by both 
King and Queen. The workers, from second 
generation take over all the brooding, feeding, 
cleaning and other duties. The eggs hatch after one 
week during the summer and within 6 weeks in 
colder condition. The reproductive castes, when 
produced mature in 1-2 years. The queen is capable 
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of laying many millions of eggs during her life, which 
is very difficult to estimate, but probably 6-9 years 
is the approximate span. 

Fig. 17: Scirpophaga nivella (Adult) 

Nature of damage 

The termites take cellulose from dead and living 
vegetable matter. To obtain their food, they destroy 
wood-work, household articles, fences and wooden 
poles that come into contact with the soil. They also 
damage fruit and shade trees, and crops sugarcane, 
chillies, wheat, peas etc. The termites build their 
termiteria on the canes and feed on woody content of 
the cane resulting in drying and dying of the canes. 

Control measures 

I) Preventive control 

i) Use well rotton manure only. 

ii) Remove the stubble and debris of the previous 
crop from the field. 
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Fig. 18: Sesamia inferens 

Fig. 19: C infuscatellus 

Fig. 20: C auricilius 
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Fig. 22: (A) Sugarecane infected with white wooly aphid 



Fig. 22: (8) Sugarecane infected with white wooly aphid 

Vl 
c: 

10 
III 

@ 
::J 
CD 

~ 
III 
::J c.. 
o 
Xi" 
III 

~ 



Insect Pests of Sugarcane I 75 

II) Irrigation 

Sprinkler's method of irrigation removes termites 
from canes. 

III) Chemical control 

i) Spray 0.5% aldrin 

ii) For protecting trunks 1 % aldrin be treated. 

iii) Spray Aldrex or Termex 

00 ~ 

Fig. 23: Life cycle of H. consanguinea(a) Eggs, (b) 1st instar 
grubs, (c) Last instar grub, (d) pupa, (e) Adult. 
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Fig. 24: Beetle-Holotrichia serrata. 

20) DEFOLIATORS 

Leaf roller 

Order 

Family 

Genus 

Species 

Distribution 

Lepidoptera 

Pyraustidae 

Cnaphalocrocis 

medinalis Gn. 

Tamil Nadu, Karnataka, Andhra Pradesh, 
Maharashtra etc. 
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Fig. 24: Beetle-Leucopholis leprdophora. 

Host plants 

Sorghum Andropogon sorghum (Brot.), Wheat 
Triticum aestivum L., Echinochloa colona L., Rice O. 
sativa, Brachiaria sp. (grass) etc. 

Marks of Identification 

The adult is slender, yellowish moth showing 
brown border along the margins of fore wings and 
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hind wings. There are two dark grey wavy lines 
extending from fore to hind wings. Tibiae with tuft 
of black hairs. In males abdomen is tapering and tip 
contain tuft of hairs. While, in female tip is rounded. 
Eyes are black. Larva is light cream with large black 
head and with numerous setae on the body. Body 
colour is green with black spots on dorsal and lateral 
sides of abdomen. Prolegs are in 4 pairs. Full grown 
larva is 16-18 mm long. Pupa is obtect type, brownish, 
tapering at posterior and broader at anterior side. 
Eggs are whitish and flat. Its colour becomes black 
at the time of hatching. 

Life cycle 

Females survived for 6-10 days and males for 2-
3 days. After mating female start egg laying on 
tender leaves of sugarcane. Incubation period is 4 
days. Newly emerged caterpillars feed on tender 
leaves of sugarcane. There are five instars. Larval 
period lasts for 24 to 28 days. Full grown larva pupate 
on leaf rolled or on the fallen leaves on ground. 
Pupal period is 11 to 12 days. Thus, life cycle is 
completed within 29 to 44 days. Many generations 
are possible in a year. Moths are active fliers and 
get attracted to light. According to Vyas et al (1981) 
the female completes its life cycle within 35 and 
male within 52.5 days. 

Nature of damage 

Caterpillars are the only destructive forms of the 
pest. They feed on leaves of cane, they roil the leaves 
and feed from inner side siting in the roils, due to 
which growth and yield of the crop is adversely 
affected. 
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Control measures 

I) Preventive control 

(i) Collection and destruction of immature stages 
of pest. 

(ii) Clean cultivation helps in reducing pest 
population. 

(iii) Use of light traps. 

II) Natural control 

(i) Following Braconid parasitoids cause 
mortalities in pest : Temelucha philippiensis 
Ashm., Apanteles augustibasis Gahan, Apanteles 
sp., Habrobracon sp. 

(ii) The ichneumonids, Xanthopimpla sp. attack 
matured larvae and pupae while a 
Trichogramma sp. parasitizes eggs of the pest 
and cause mortalities. 

III) Chemical control 

(i) Spray the crop with 0.04 % methyl parathion 
or Azadirachtin 0.03% 

(ii) Dust HCH 5 per cent @ 20 kg /ha. 

21) THE PYRALID LEAF ROLLER 

Order 

Family 

Genus 

Species 

Distribution 

Lepidoptera 

Pyralidae 

Marasmia 

trapezalis 

Maharashtra, Tamil Nadu and Andhra Pradesh. 
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Host plant 

Sorghum A. sorghum (Brot.), Maize Zea mays, Pearl 
millet Pennisetum typhoideum Rich., Finger millet 
Eleusine coracana G. etc. 

Marks of Identification 

Moth measures 10 mm in body length and 20 
mm across the wings. It is greish yellowish with 
oblique dark lines on the wings. Newly emerged larva 
is yellowish green. Later, it becomes pale green. 
Full grown larvae measures 19.8 x 2.4 mm. Its body 
is covered with small, oval tubercles and short setae. 
Fresh pupa is pale green but, later turns reddish 
brown. 

Life cycle 

Mated female lay her eggs on under surface of 
tender leaves of sugarcane during night. Eggs are 
laid singly or in pairs. Oviposition ranged from 2 to 4 
days. Incubation period is 2-4 days. A single female 
can lay about 24 to 92 eggs. Newly emerged larva 
feed on tender leaves. It roll the leaf and stay inside. 
There are five instars. Larval period is 14-27 days. 
Full grown larva is cylindrical and with pale brown 
head capsule and thoracic shield. The larva is very 
active if disturbed, jump down on the ground. 
Prepupal period is 1-2 days. Pupal period is 6-9 days. 
Life cycle is completed within 25 days. 

Nature of damage 

The larva folds the leaf longitudinally, fasten the 
leaf edges together with the help of silken thread. 
Infested portion becomes dry resulting adverse effect 
on growth of the crop and yield. 
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Control measures 

I) Preventive control 

As above species. 

II) Natural control 

A braconid parasitoid, Bracon sp. cause mortality 
in larvae. Encourage this parasitoid against the pest. 

III) Chemical control 

As above species. 

22) CANE SKIPPER 

Order 

Family 

Genus 

Species 

Distribution 

Lepidoptera 

Hesperiidae 

Pelopidas 

mathias 

Tamil Nadu, Kamataka, Maharashtra. 

Host plant 

Sugarcane, sorghum. 

Marks of Identification 

Adults are butterflies of dark brown colour with 
numerous white spots on wings. Eyes are black 
ringed with white border. Antennae are clavate type. 
First instar larva is 3.00 to 3.5 mm long, light green 
with shining black head. Head is larger in diameter 
than body. Second instar with thin white stripes on 
sides. Fourth instar is with white spot on the black 
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clypeus. Body colour is yellowish green. Full grown 
larva is 30-33 x 3.5 mm in size. Pupa is green at 
initial stage but, later turns dark green to almost 
black. Eggs are whitish, hemispecial and 1.02 x 0.50 
mm. 

Life cycle 

Butterflies mate at day time for a period of 5-10 
minutes. After mating, mated female lay eggs on 
tender leaves of sugarcane. Egg laying continued 
during the months, August, September, October and 
N(~>vember. Incubation period is 3-6 days depending 
on climatic conditions. The first instar larva, on 
hatching start feeding on tender leaves of cane. Mter 
3-4 days the larva start leaf rolling. It fastens two or 
more leaves together by silken threads. The larva 
pipp out its head from the leaf fold and start eating 
the leaves from the edge inwards. A single fold 
contain only one larva. Due to folding leaves and 
drying the leaves, photosynthetic activities of crop 
are adversely affected which in turn affect the sugar 
recovery. There are five instars. Larval period lasts 
for 13 to 26 days. The full grown larva pupate on the 
leaves. Pupal period is 7-12 days depending on 
climatic conditions. Females survive longer than 
males. The life cycle is completed within 33 to 44 
days. 

Nature of damage 

Caterpillars are only destructive. They feed on 
leaves, prepare folds of the leaves and allow the 
leaves to dry affecting photosynthesis, growth and 
yield of the crop adversely. 
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Control measures 

I) Preventive control 

(i) Collection of larvae, pupae and egg masses 
from the leaves of sugarcane and destruction 
of them. 

(ii) Clean cultivation for disposing pupae 
associated with dried leaves. 

II) Chemical control 

(i) Spray the crop with carbaryl 0.15% or 
Azadirachtin 0.03% or Endosulfan 0.03%. 

(ii) Dusting HCH· 5% 20 kgjha. 

23) TUSSOCK CATERPILLAR 

Order 

Family 

Genus 

Species 

Distribution 

Lepidoptera 

Lymantriidae 

Psalis 

pennatula 

Karnataka, Tamil Nadu, Uttar Pradesh, 
Maharashtra etc. 

Host plants 

Sugarcane, Rice, Groundnut, Cowpea etc. 

Marks of Identification 

Moths are sluggish and straw coloured. Their hind 
wings are creamy while, fore wings contain brown 
specks along the main veins. Male antennae are 
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distinctly pectinate but females have filiform. Full 
grown larvae contain orange coloured hairs in the 
midline. It also shows black bristles postt?riorly and 
interiorly. Eggs are rounded and whitish. Pupa is 20 
mm long. 

Life cycle 

A mated female can lay about 200 eggs in clusters 
on the tender leaves of sugarcane. Each cluster 
contain 7-90 eggs. Incubation period is one week. 
Newly emerged larvae feed on tender leaves of 
sugarcane. They nibble and chew the leaf margin 
for feeding purpose. There are five instars. Full grown 
larva pupates in an oval cocoon which is formed by 
larval hairs and larval silk secretion. Larval period 
is 3 weeks. Pupal period is 5 to 50 days depending 
upon climatic conditions. The life cycle is completed 
within 33 days. Many generations are possible in a 
year. 

Nature of damage 

Caterpillars are the only destructive forms of life 
cycle. They nibble and chew the leaf margin by 
making serrations on each side of the midrip. The 
serrations may be triangular or oblique. The leaf 
cut down from the infestation point resulting in 
arrow like appearance, ultimately, growth and yield 
of the crop is affected adversely. 

Control measures 

I) Preventive control 

(i) Collection of egg clusters, larvae and pupae 
and destruction of them. 

(ii) Clean cultivation. 
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II) Chemical control 

(i) Spray the crop with endosulfan 0.035% or 
carbaryl 0.15% or methyl parathion 0.04%. 

(ii) Dust HCH 5 per cent @ 20 kg/ha. 

24) PADDY GRASSHOPPER (FIG. 15) 

Order 

Family 

Genus 

Species 

Distribution 

Orthoptera 

Acrididae 

Hieroglyphus 

banian 

In India it is common in almost all states : 
Maharashtra, Uttar Pradesh, Andhra Pradesh, 
Madhya Pradesh, Tamil Nadu etc. About 15 species 
of grasshoppers feed on sugarcane in India. 

Host plants 

The grasshoppers are polyphagus and found on 
coconut, wheat, rice, maize, jowar, kharif fodders, 
barley etc. 

Marks of Identification 

Nymphs are yellowish with many reddish brown 
spots in the early stages but become greenish as 
they become older. The adults are stoutly built, 
greenish yellow with 3 black lines laterally on 
pronotum. 

Life cycle 

The eggs are laid in soil in egg purses. They can 
hatch in June-JUly. A single female can lay about 
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36-434 eggs, 2 to 15 egg per pod at a depth of 3-6 cm 
in soil. In summer, the eggs hatch in 19-33 days 
whereas in winter they hatch in about 5 months. 
The developing nymphs feed on grasses or other soft 
foods. They moult 5-7 times and full fed in 40-70 
days. Adults are long lived, female survive for three 
months and male about one & half month. There 
are 2 generations in a year. 

Nature of Damage 

Both nymphs and adults feed on leaves by 
cu tting them. This is more serious pest in low 
rainfall area. 

Control measures 

I) Preventive control 

(i) Collection and killing nymphs and adults. 

(ii) Ploughing the field to expose eggs to natural 
mortality. 

II) Chemical control 

(i) Grasshoppers can be controlled by dusting 
BHC 10% at 25 kg/ha. 

(ii) Spraying the crop with aldrin or dieldrin 2% 
in an oil medium is also effective. 

25) PHADKA GRASSHOPPER 

Order 

Family 

Genus 

Species 

Orthoptera 

Acrididae 

Hieroglyphus 

nigrorepletus 
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Distribution 

Widely distributed in India. 

Host plants 

Rice, Sugarcane, Maize, Millets, Sunhemp, Red 
gram, grasses etc. Medicago sativa, Salvadora persica, 
Gossypium spp. etc. 

Marks of Identification 

Adults are greenish yellow with black lateral 
marking on prothorax, and measures 35-52 mm in 
body length. Numphs are similar to adults except 
they are smaller and without wings. 

Life cycle 

Eggs are deposited in soil at 4-13 cm depth or on 
bunds. They are laid in subcylindrical pods in soil in 

. mid September. In each pod 20-82 eggs are laid. 
Eggs are cylindrical. Overlapping hatching is 
characteristic of this pest. The nymphs moult for 
six times by feeding initially upon bund grass and 
later on sugarcane leaves. Numphal period is 40~80 
days. Adults survive for 50 to 80 days. 

Nature of damage 

Both, nymphs and adults feed on leaves of 
sugarcane affecting growth and yield of the crop 
adversely. 

Control measures 

As per H. banian. 
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26) GRASSHOPPER 

Order 

Family 

Genus 

Species 

Distribution 

Orthoptera 

Acrididae 

Gastrimargus 

transversus 

Widely distributed in India. 

Host plants 

Sugarcane, sorghum, etc. It is polyphagous pest. 

Marks of Identification 

First instar nymphs are slightly yellow. In other 
instars dark brown stripes and spots appear on the 
body, showing brownish appearance. Third instar is 
light brown with or without spots and fourth instars 
have colour variation. Four to seven instars are 
noticed in this species. 

Nature of damage 

Nymphs and adults feed on leaves of sugarcane 
affecting growth and yield of the crop. 

Control measures 

I) Chemical control 

(i) Dusting HCH 10 per cent or 

(ii) spray 0.05% fenitrothion or endosulfan 

(iii) Baiting with sodium fluosilicate. 



2 

NON INSECT PESTS OF 
SUGARCANE 

I) MITE.S 

Mites are considered to be the miner pests of 
sugarcane but occasionally cause serious damage. 
There are about 12 species of mites associated with 
sugarcane in the world. Out of which 5 species cause 
damage to sugarcane in India, refers to Oligonychus 
sacchari (McGregor), Oligonychus indicus Hirst., Aceria 
sacchari, Channabasavanna and Tarsonemus spinipes. 
The red mite O. indicus is most abundant as miner 
pest. Hence details of which is given below. 

11) THE RED MITE 

Order 

Family 

Acarina 

Tetrancychidae 

.. 
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Genus 

species 

Distribution 

Oligonychus 

indicus 

India, Pakistan; In India it has been reported from 
Punjab, Haryana and Maharashtra. 

Host plants 

Sorghum S. vulgare, pearl millet Pennisetum 
typhoides, Kahi, Saccharum spontaneum, Barn Sorghum 
hale pense, sugarcane Saccharum officinarum etc. 

Marks of Identification 

Males are narrow bodied in adult stage. The 
females are reddish to carmine coloured. Young 
larvae are spherical and light colorued. The female 
spins a web on the underside of leaf. Eggs are dirty 
white and spherical. 

Life cycle 

Female lay eggs on the underside of the leaf in 
webbing. A single female can lay 35-70 eggs. 
Incubation period is 3-4 days. Newly emerged nymphs 
feed on tender leaf by sucking sap within the web 
only. Male nymphs mature in 3 stages in summer 
by spending 2-3 weeks. In winter nymphal 
development rate is considerably decreased i.e. 9-
23 days for males and 16 to 24 days for females. In 
summer life cycle is completed within 3-6 weeks. 
Three generations are completed by this pest during 
a single year. 

Nature of damage 

Both nymphs and adults suck the plant sap of 
sugarcane. Infested leaves turn red and gradually 
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dryup. Soft leaved varieties are more susceptible for 
'this pest. The feeding of mites on the cane affects 
the growth and yield of the crop. 

CONTROL MEASURES 

I) Preventive control 

(i) Collection and destruction of infested leaves 
along with pest stages. 

(ii) Clean cultivation. 

(iii) Removal of alternative host plants such as 
Barn grass. 

II) Chemical control 

(i) Treating the crop with Anthio 25 EC or 
Kelthane 18.5 EC as 0.1% spray. 

(ii) Spraying the crop with lime sulphur-wash, fish 
oil rosin soap or parathion or 

(iii) Miscible liquid spray of chloribenside + 
malathion (or) 

(iv) Spray Dicofol 0.1% (or) monocrotophos 0.75%. 
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VERTEBRATE PESTS 

1) RATS AND MICE 

Rats daily consume the food equal to about 10 
per cent of their body weight and mice consume 
30%. Mice cause damage about 20 times to what 
actually they consume. In India, rat population 
estimated is about 5000 million. The species causing 
damage to agricultural crops and sugarcane crop 
refers to Bandicota bengalensis, Rattus meltada, Tatera 

\ 

indica etc. B. bengalensis is dominant in summer. All 
above species cause damage to sugarcane, when 
their favourite crops are harvested. 

1. THE INDIAN MOLE RAT 

Order 

Family 

Genus 

Rotendia 

Murinae 

Bandicota 
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species bengalensis 

Distribution 

Bandicota bengalensis (Gray) is widely distributed 
in peninsular India, South India. 

Host plants 

Wheat, Groundnut, Sugarcane, Rice etc. 

Marks of Identification 

B. bengalensis measures 16-24 cm in body length 
excluding tail. Its tail is scaly with 160-170 rings. 
Tail is shorter than body, some times equal to the 
body length. It is covered with harsh fur, greyish 
blackish on top and greyish white on belly. Female 
weight is about 285 g. 

Life cycle 

The pest breeds throughout the year. Six to flfteen 
individuals are produced per generation. In South 
India it breeds from September to October and 
January to March. Its favourite crops are paddy and 
wheat. 

Nature of damage 

The Indian mole rate consume sugarcane nodes 
causing death of the plants and affecting the yield 
adversely. 

2. THE INDIAN GERBIL 

Order Rodentia 
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Family Gerbillinae 

Genus 

Species 

Distribution 

Tatem 

indica 

Tatem indica (Hardwicke) is widely distributed in 
several states of India. 

Host plants 

Paddy, wheat, sugarcane, maize, etc. 

Marks of Identification 

It measures 11.6 to 20.3 cm in body length with 
weight 115 g. Its tail is hairy and 20-30% longer 
than body. It is light brown or reddish brown from 
above and whitish on belly. It is found in sandy soil. 

Life cycle 

Two breeding seasons are recorded in this 
species. The first from last week of March to mid 
May and second from last week of August to mid 
October. Three generations (litters) are produced 
by the female. The young ones produced in fields in 
each litter ranged from 5-10 individuals. 

Nature of damage 

The pest cutdown the canes from ground level 
and feed on nodes by killing the plants and affecting 
the yield of crop adversely. The individuals also feed 
on seeds in the winter and on stems, rhizomes and 
insects in summer including sugarcane nodes. 
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Control measures (for above pests) 

Rats and mice associated with sugarcane are 
controlled by zinc phosphide baiting (2%) along' with 
prebaiting followed by bromadiolone baiting 0.005%. 
This treatment is given in May and November regularly. 
If satisfactory results are not achieved, treatment of 
brodifacoum 0.005% be given specially in months July
August is quite effective against mice and rats. 

3. SQUIRRELS 

Three striped palm squirrel 

Mammalia 

Funanbulus 

palmarum 

Distribution 

South, West and East India. 

Marks of Identification 

The pest shows 3 median pale stripes on its back 
and a large hairy tail. 

Life cycle 

The male and female live together for a day or 
two during mating period. Female is polygamous 
Gestation period is about six weeks. Female prepare 
untidy nest with the help of leaves, grasses and 
fibre and then produce young ones. Young ones 
remain in the nest upto defendable growth, then 
they leave the nest. 
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Host plants 

It feed on fruits, nuts, shoots, buds of several 
plants. 

Nature of damage 

The pest cut down the canes from ground level 
and feed on nodes resulting death of the crop and 
loss of yield. 

Control measures 

I) Preventive control 

(i) Disposal of ~ests of squirrel. 

(ii) Catching and killing of the pest. 

II) Chemical control 

(i) Fumigation in burrow with cynogas or 
phosphine gas 

(ii) Alternatively zinc phosphide embeded guava 
or potato peripheral baiting is effective against 
squirrels. 

(iii) Fish bait can also be used. 

4. SLOTH BEAR 

Order 

Family 

Genus 

species 

Carnivora 

Ursidae 

Melursus 

ursinus (Shaw) 
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Distribution 

India, SriLanka : From India it is recorded from 
Kerala, Karnataka, Orissa, North East Regions, Tainil 
Nadu, Bihar, West Bengal, V.P. etc. 

Host plants 

Sugarcane, maize and other food crops. 

Marks of Identification 

Sloth bear is dull black with a brownish tinge. It 
measures from 0.6 to 0.75 metre tall at the sholder. 
A white 'V' shaped mark is present on breast and 
dirty white or yellow at tips of the feet. 

Life cycle 

Sloth bear mate in summer. Gestation period is 
7 months. The female produce young ones in 
December or January. Mother cares the young ones 
for 2-3 years. They become adults after 3 years. 
Sloth bear can survive for 40 years. 

Nature of Damage 

Sloth bear feed on sugarcane nodes, cut down 
canes, destroy the cane field for feeding purpose. 

Host plants 

Feed on fruits, berries, roots of several plants. 
They appear in tall sugarcane. 
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Control measures 

The pest can be controlled by shooting only, by 
authorized person only. 

5. MONKEYS 

Order 

Family 

Genus 

species 

Distribution 

Primates 

Cercopi thecidae 

Macaca 

mulatta 2im. 

Himalaya, Assam, Tripura, North and Central 
India. 

Host plants 

Polyphagus feeds on fruits, nuts, flowers and 
leaves of several horticultural and agricultural 
plants. 

Marks of Identification 

They live in large troops. In the afternoon they 
rest in the shade of trees. 

Life cycle 

In Himalaya mating occurred in August 
September and young ones are produced from March 
to May. Sex life is persistent throughout the year. 
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Nature of damage 

They feed on sugarcane nodes and affect the yield 
of the crop. They have ability to destroy the canes at 
large extent. They damage canes in Tripura. 

Control measures 

Monkeys can be controlled by trapping by 
au thorised persons only. 
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SUGARCANE DISEASES 

I) RUST 

Historical Account 

The disease, sugarcane rust was first described 
from Indonesia (Java) by Kreuger (1890) who 
visualized the causal organism Uromyces kuehnii. 
From India, Padwick and Khan (1944) first reported 
the pathogen of rust. PatiI et al. (1950) first reported 
the disease, 'Rust' caused by Puccinia melanocephala 
on sugarcane cultivar, CO 475. Later, Vasudeva 
(1956) reported the same disease on another 
sugarcane cultivar, COS-S10. According to Sathe 
(1971) the common rust on S. officinarum is caused 
by Puccinia melanocephala and P. erianthi and P. 
sacchari are its synonyms. A similar review is given 
by Cummnis in 1971. Egan (1979) suggested to not 
to use the name P. erianthi. P. melanocephaia occurs 
in India and China (Egan, 1964), East Africa and 
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Nepal (Bailey, 1976), Taiwan (Hsieh et al., 1977), 
Jamica (KoIke et al., 1979) and Puerto Rico (Liu, 
1978). 

Taxonomical Account 

Taxonomy of the casual agent is controversy 
subject. Patel et al., (1950) established new 
species, P. sacchari since it was different than that 
described by Butler (1918). Chona & Munjal (1950) 
identified rust casual agent as Puccinia kuehnii. 
Vaheeduddin et al. (1955) supported Chona and 
Munjal (1950) after comparing species as they 
noted the pathogen on several varieties, CO-42l, 
CO-475, CO-603, CO-658, CO-732, POJ-2878 etc. 
Sharma (1952) and Chenulu (1954) also in 
agreement with the above identification and 
features. They reported this pathogen on CO-876 
& COS-510 and CO-416 respectively. Payak (1956) 
had the identification of the same pathogen from 
Cumminis (USA) as P. erianthi. Srinivasan (1956) 
reported this species on CO-928 and Kandaswamy 
and Vijayalakshmi (1959) on CO-1191 and Jaleel 
Ahmed (1961) on CO-1019. 

Casual Agents (Fig. 26 a,b) 

1. Puccinia melanocephala (syn P. erianthz) (Fig. 26 
c,d) 

2. Puccinia kuehnii 

P. melanocephala is characterized by having 24-
34 x 18-25 !lm size of urediospore; Urediospore, is 
slightly thicked at the apex; Germ pore is 4 equatorial 
or scattered, teliospore present. Size of teliospore is 



102 I Sugarcane Pests and Diseases 

(b) 

(c) (d) 

Fig. 26: Rust of Sugarcane. (A-B) : Urediospores and 
paraphyses of P. Kuchri, (C) Urediospores of P. melanocephala. 

(D) Telispores of P. melanocephala 
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29-46 x 14-22 J..lID and colour of spore is pale to brick 
colour. 

P. kuehnii shows following characteristics 

(i) Uredospore size is 29-57 x 8-37 mm 

(ii) Te1iospore is absent, if present immature and 
scanty. 

(iii) Germpore is 3-5, equatorial. 

(iv) Teliospore size 25-40 x 10-18 J..lID 

(v) Colour of spore is yellow. 

The mycelium of P. melanocephala is branched, 
septate and hyaline. Hypophyllous uredia may be 
some times amphigenous. Smooth, ovoid to pear 
shaped uredoospores measures for 27-43 I!m and 
17-27 I!m in length and width respectively. 
Uredospores are 3-4, formed on long, hyaline stalk. 
Club shaped or capitate paraphyses are hyaline to 
golden. On the undersurface of leaf ti1ia are 
produced. Te1iospores measure 29-46 I!m x 14-21 
I!m in length and width respectively. They are two 
celled, smooth walled, oblong to club shaped and 
slightly constricted at the septum. There is single 
germpore in each cell. 

Symptoms 

Rust appear on both dorsal and ventral side of 
the leaf. Elongated yellowish spots are developed on 
young leaves. The spot size ranged 2-10 mm and 1-3 
mm in length and width respectively. The infested 
portion turn brown when the leaf get matured. Entire 
shoots in whorl get affected resulting 70% loss in 
foliage. In severe infestation the foliage looks 
brownish from a distance. 
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Disease cycle 

Under favourable conditions, uredospores 
germinate within a few hours. The pathogenic fungus 
completes 15-20 generations on the host in a single 
year. The short life of the pathogen leads rapid 
spread of the individual. The uredospore absorbs the 
moisture and swells to produce a slender tube 
through the Germ pore. As much as 3 germ tubes 
are produced per spore but normally only one germ 
tube is formed per spore. The germ tube develops 
rapidly on the leaf surface and reach the stoma. 
Approaching stoma, the tip of the germ tube forms 
an appressorium and the two nuclei and protoplasm 
migrate into it. 

For separting germ tube from appressorium a 
septum like structure is formed. Germ tube enters 
substomatal chamber via stoma. Later, its end swells 
and protoplasmic content pass into it. Thus, a vesicle 
is produced from this swelling which proliferate the 
neighbouring intercellular spaces of leaf tissues. It 
may extend short distance to infested site. By the 
ramifying haphae knob shaped hau storia are 
produced which absorb the nutrients from the host 
cells as a result, the dikaryotic mycelia grow fastly 
and within 7-10 days a new crop of uredia is 
produced. The fag end of crop is only responsible for 
teliospore formation. However, its epidemiological 
role is not known and needs immediate attention to 
this study in future. 

Rust appearance is noticed from July, coinciding 
south west monsoon period in Maharashtra 
(Albuquerque & Arakeri, 1958). It is negligible in 
April-May but peaks in September-October and 
remain persistant till February. In Tamil Nadu it 
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appear in September, becomes trouble some during 
December and January and continues till March. 
Later, the incidence is decreased. In Uttar Pradesh 
it appears in October-November, becomes serious in 
Winter and decreased in Summer. In north India 
its occurrence is a subject of controversy. The fungus 
survives in the plain on alternative hosts, collateral 
hosts, or on the sugarcane itself (Singh & Tiwari, 
1964). Singh et al (1971) says that during the summer 
the rust in north India is usually found in the ratoon 
or in the autumn planted crop. They also reported 
that comparatively low temperatures and high 
humidity within the crop help the development of 
the rust pustules on young sugarcane tillers. 

Though rust is considered to be a minor disease 
of sugarcane, its estimated losses ranged from 1% 
to 70%. Generally, the pathogen attacks senescent 
leaves not involved in sucrose synthesis hence, losses 
in the yield are negligible but in epidemics the 
pathogen cause considerable losses. 

Control measures 

I) Preventive control : 

(i) Collection and distruction of infected leaves 
along with pathogen. 

(ii) Use of resistant varieties: BO and CO canes 
are resistant to Rust. Sahni & Chona (1965) 
reported 22 resistant varieties against Rust 
diseases. Some important varieties refers to 
BO-3, BO-10, BO-ll, BO-14, 'BO-21, BO-22, 
BO-24, CO-445, C0-449, CO-510, CO-514, CO-
515, CO-517, CO-527, CO-622, CO-851, CO-
859 and CO-976. 
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II) Chemical control 

(i) A mixture of Ferbam (0.75%) and Nickel 
sulphate 0.5% is effective (5-6 sprays needed). 

III) Biological control : 

(i) Hyperparasites known: Darlucafilum, Fusarium 
solani, Trichothecium roseum, Spicaria sp., 
Verticillium sp. 

(ii) No parasites on teliospores. 

(iii) Urediospores of the rust fungus are mixed 
with the spores of T. roseum in distilled water, 
reduce germination. 
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2) RED ROT 

Historical Account 

Red rot is one of the oldest-known disease of 
sugarcane. It is cosmopolitan in distribution and 
referred as cancer of sugarcane. From Java 
(Indonesia) this disease was first reported by Went 
(1893) by the name "Root snot" or "Red smut" whose 
casual agent was Colletotrichumfalcatum (perfect stage 
- Physalospora tucumanensis ). It has been also 
reported from USA, Taiwan, Bangladesh, Australia, 
India etc infesting sugarcanes. Barber (1901) for the 
first time reported this disease on sugarcane in India 
from Andhra Pradesh. He observed the disease on 
Red Mauritus cultivar cultivated in Godavari belt of 
Andhra Pradesh. After studying the disease with 
respect casual agent, its entry into the stalk and 
symptoms he gave the name "Red Rot" to this disease 
which is accepted by several workers working in 
sugarcane pathology. Now "Red Rot" is wide spread 
in almost all states. Prominent states for occurrence 
to this disease refers to Bihar, West Bengal, Orissa, 
Uttar Pradesh, Haryana, Punjab, Rajsthan, 
Maharashtra, Karnataka, Tamil Nadu etc. The above 
places are visualized as critical and chronic spots 
for the disease occurrence. The susceptible varieties 
of sugarcane to this disease refers to CO-213, CO-
312, CO-453, BO-11, BO-17, BO-54 and BO-I0. In 
resistant varieties (COL-9, CO-1148 and CO-62399) 
also the diseases caused infestation to few 
internodes. Its damage intensity is 100% (All 
internodes affected) in certain varieties such as 
COS-510, COS-443, CO-543, CO-513, CO-312 etc. 
Its perfect stage has been first reported from USA 
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by Carvajal & Edgerton (1944). This stage has been 
also reported from China, Taiwan, Australia, Brasil, 
India etc. 

Symptoms (Fig. 27, 28) 

Tiny reddish lesions are formed on leaf lamina. 
Such spotS! measures 2-3 mm and 0.5 mm in length 
and width respectively. Rusty brown look appears 
when spots are abundant. On dry leaves, tiny dark
black acervuli are formed which contain prominent 
setae. 

~-

t .. !{ ~ 
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Fig. 27. Red rot in Stalk. 
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Acervuli forms large number of falcate spores. 
Within 3-6 days laminar lesions are developed on 
the crop after infestation. Midrib lesions formed from 
June onward and are conspicuous in monsoon (Singh, 
1967). Midrib lesions emerge as minute red spots 
on the upper surface and progressed in both 
directions forming either small or long lesions (3-
96.3 mm long). Some times entire midrib is suffered. 
At initial stage spots are red coloured but later, tum 
straw and shows dark reddish brown margins. On 
the straw colour portion number of black acervuli 
are developed in rainy season. 

Black lesions to nodes and internodes are 
developed due to formation of black hyphae. It is 
believed that infection to midrib arises through the 
punctures made by jassids Ileaf hoppers at the time 
of oviposition or feeding. However, the exact role of 
leaf hoppers in transmitting disease is to be 
confirmed. 

Casual Agent: Imperfect stage 

Class 
Order 

Family 
Genus 

Species 

Deu teromycetes 
Melanconiales 
Melanconiaceae 
Colletotrichum 
falcatum Went. 

Mycelium is mostly intracellar and found growing 
in paranchymatous cells of pith. Hyphae are 
branched, thin, septate, hyaline and contain oil 
droplets. Beneath the epidermis, a stroma is formed 
by closely packed cells. Hyphae found in stoma. Black 
setae developed in and around the stroma measuring 
about 100-200 Jlm long. They are septate and bulbous 
at base (Fig. 29A). Acervuli are brownish black. The 
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tip of seta, when hyaline, produce conidia. Conidia 
are produced on conidiospores. Conida are sickle
shaped or falcate, and 16-40 /-lm x 5-7 /-lffi in size. 
They contain slobules in the middle. Conidia are 
produced in aceIVUli but may be produced directly 
on mycelium in culture medium. The upper portion 
of aceIVUlus shows like shining droplets as conidia 
develop in a pink or salmon coloured, mucilaginous 
mass which is water soluble. 

Clamydospore formation by sprinkling 50-100 mg 
of natural soil and potato dextrose agar over 10 day
old colonies is possible. The facultative parasite, C. 
falcatum keep on mutating in nature. Therefore, new 
races are formed. In the beginning only two types of 
strains, dark and light types were in existance 
(Abbott, 1935; Mundkur, 1946). Later, Sigh (1957) 
visualized 9 types of strains. However, it is doubtful 
whether all these strains still persist in nature. 

Under perfect stage, the pathogen is Physalospora 
tucumanensis Spegazzini. Its taxonomic position is 
given below. 

Class 

Order 

Family 

Genus 

Ascomycetes 

Sphaeriales 

MycosphaereUaceae 

Glomerella 

Species· - tucumanensis 

Edgerton (1959) used Physalospora tucumanensis 
therefore, in the present text, same is continued. 
Perithecia of P. tucumanensis are globose, ostiolate 
and measures 100-260 /-lffi and 85-250 /-lm in width 
and length respectively which contain numerous asci 
and paraphyses. Ascus measures 70-90 x 13-18 Ilm 
(LxW) , they are n-yaline, slightly thickened at apex 
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and clavate. Single Ascus contain 8 ascospores. One 
celled ascospores measure 18-22 x 7-8 J..IlD., they are 
straight, hyaline and slightly fusoid. In the middle 
there is hyaline spot in matured ascospore. 
Paraphyses contain oil glubules. The pathogen is 
homothalic in nature. In natural soil or in manured 
soil, the pathogen can not survive beyond 3-4 months. 
According to Singh et al. (1977) the fungus failed to 
survive beyond 3-4 months. The pathogen can survive 
for 63 days in winter and 34 days in autumn. It is 
prooved that when 50 propagules of C. falcatum 
present in a gram of soil red rot infection is occurred 
to young sugarcane. 

Disease cycle (Fig. 29 A, 0, C, D) 

The disease is caused by inperfect stage (by C. 
falcatum) and perfect stage P. tucumanensis. ,The 
mycelium of the fungus is mostly intracellular found 
in parenchymatous cells of the pith. Numerous black 
setae develop in and around the stroma. Setae 
pierce their way through the epidermis exposing the 
conidia. 

Conidia are also produced on short cO:1idiospores. 
Conidia are produced in acervuli but some times 
directly on mycelium in culture medium (Singh et 
al., 1977). Some strains moniliaceous in nature, they 
produce their conidia indefinately from vegetative 
hyphae. 

Many strains produce chamydospores. These 
remain dormant in soil and reinfest. Clamydosores 
showed lysis of mycelium. In perfect stage sexual 
reproduction takes place by perithecia. Asci then 
produce ascospores. Ascospores reinfest the crop. 
The disease is transmitted through soil. In soil 
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various stages of red rot are present which includes, 
conidia, setae, ch1amydospores and thick walled 
hyphae. Asexual stages of fungus are produced on 
decaying canes and/ or debris and cause infestation 
to healthy crop. Transmission of disease is also 
common through setts. The setts carry internal, 
external or both types of infestation of c.f. Nodal 
infections spread the disease in field condition. 
Singh (1969) says that young shoots get infected 
from the dormant mycelium present in bud scales. 
Such mycelium becomes active when the bud 
sprouts and infest new leaves. 

A 8 

c D 

Fig. 29. Red rot fungus. (A) Imperfect stage (8) Conidia (c) 
Perithecium (D) Ascus with ascospore. 
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Secondary transmission of red rot is by midrib 
infection and stalk infection. Three to five month 
old plants show midrib infectation. Inigma is the 
source of infection. Elongated lesions when pass 
sufficiently from the point of infestation, then 
acervuli develop upon them specially in rainy season. 
During rain inoculation spread from plant to plant 
through air current and water drops. Infestation 
enters into the cane stalks by three ways, by 
penetrating through wounds by the mycelium from 
spores, spore growth introduced into the tracheary 
vessels of vascular strands and from the appressoria. 
Borer holes and growth cracks are good penetrating 
places for infestation. Growth cracks are seen in 
varieties CO-312, CO-233, CO-411, CO-419, CO-740, 
BO-17, BO-32, BO-70 etc. Infection of vascular 
bundles is dependant on the size and the duct and 
cross walls in V.B. CO-281 shows ·broad and 
continuous vessel, conidia can travel for 3-4 
internodes is good example of infestation through 
VB. According to Atkinson and Edgerton (1937) 
numerous appressoria developed within two days on 
the inner surface of leaf sheath and outer surface 
of stalk. Infection threads from these appressoria 
penetrated the tissues and produced lesions on the 
leaf sheath in 3 to 5 days. Infection can also reach 
the stalk through rootlets. 

Several new races or stains have been reported 
from time to time (Lucas, 1942; Smith, 1932; Bajaj 
et al. 1959; Kirtikar, 1961 etc.) due to mutation or 
heterokaryosis or adaption. Mutants represent 
prominent morphological changes in shape, size and 
colour. C. falcatum produced mutants but its 
frequency in nature is unsolved (Bajaj & Chatrath, 
1960). Heterokaryosis is a condition in which more 
than one kind of nucleus occur in the same thallus, 



Sugarcane Diseases I 115 

or in the same cell. According to some experts 
anastomosis is the most important cause of 
heterokaryosis. Hyphal fusions from end to end, side 
to side and peg to peg have been reported by Payak 
(1968). Conidia and between a conidium and 
appressorium fusions are also reported in certain 
stains. According to Carvalho (1968) heterokaryosis 
plays a key role in producing new races of C. falcatum 
. Adaption is the capacity to carry out a biochemical 
process that it could not perform originally. A 
pathogen can metabolise protoplasm of hitherto 
unfavourable hosts. However, the mechanism is not 
fully understood. Utilization of new types of 
cytoplasm, acquired tolerent capacity by pathogen 
to toxic materials and change in \ rulence to the 
host plant etc. may be the reasons for above said 
phenonmenon. Appearance of new virulent stain is 
responsible for deterioration of cane varieties 
(Edgerton, 1959; Kirtikar et al. 1965). 

Host plants 

Sorghum vulgare, S. halepense, Saccharum 
spontaneum, Leptochloafiliformis, Miscanthus sp. etc. 

Economic losses 

In recent years, the frequency of occurrence of 
Red rot is increased, epidemics are more from entire 
sugar cane growing parts of India. New biotypes of 
pathogen, monoculture of canes, genetic uniformity, 
high inputs of fertilizer and water leads spread of 
red rot in the country. Serious losses of sugarcane 
due to Red rot have been reported from north India and 
negligible losses are reported from peninSUlar India. 
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Indirect losses are loss of green tops, change in 
variety, increase in molasses production,. etc while, 
direct losses refers to poor germination and crop 
stand, changes in sucrose and gum contents, loss 
in cane weight or yield, etc. 

Control measures 

I) Agronomical 

(i) Burning of trash - Dry foliage, stubbles, dead 
and dry canes should be collected and burnt 
after harvest and throughout the persistance 
of the crop. 

(ii) Crop rotation - Monoculture (growing only 
sugarcane) provides better conditions for 
occurrence of Red rot. Therefore, crop rotation 
is essential including green manuring. 

(iii) Use of healthy seeds - Sugarcane is propogated 
vegetatively, the cuttings used may have 
pathogens in the internal tissues. The seeds 
should be disease free. Collect the seeds by 
"short seed crop" nurseries, heat treated 
seeds are used. 

(iv) Use of Drainage system - Stagnation of water 
in sugarcane field increase occurrence of the 
disease. Therefore, upland fields should be 
selected. 

(v) Avoidance of ratooning of diseased crop - Red 
rot increase in successive ratoon crops. 
Hence, ratooning should be discouraged. 

II) Use of resistance varieties 

Resistant varieties of sugarcane be encouraged 
for avoidance of Red rot which includes, CO-846, 
CO-951, CO-997, CO-449, CO-527, CO-1148, CO-
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1261, BO-3, BO-7, BO-32, CO-1336, COL-9, CO-
62399 etc. 

III) Lagislative control 

Quarantine of seed material between states be 
launched for avoiding transportation of probable 
infected seed material. 

IV) Thermotherapy 

Heat therapy is useful against red rot of 
sugarcane. Treating the disease with hot water· at 
52°C for 18 minutes gives good result. According to 
Singh (1973) sugarcane varieties CO-527, CO-510, 
BO-3 and BO-32 can be completely protected from 
hot air treatment of 54°C for 8 hours. 

V) Chemical control 

(a) For primary infestation 

(i) Benomyl 100-200 ppm treated under air 
pressure of 10 lb p.s.i. for 15 minutes. 

(H) Spray benomal Q.25% or vitavax 0.05% 

(iii) Agallol 0.5% treatment for 15 minutes. 

(b) For Secondary infection on foliage 

(i) Blitox and dithane spray is useful against 
midrib lesions of Red rot. 

(ii) Perenox (Cuprous oxide, 50% Cu) is also 
effective. 

(iii) Treatment to seed pieces with aretan 0.25% 
is also effective against Red rot. 
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3) LEA~ SPOTS 

Differen t types of leaf spots observed on 
sugarcane which are produced by number of fungi. 
Mostly class - Fungi Imperfecti is involved in leaf 
spot diseases but, occasionally Class - Ascomycetes 
members can also cause leaf spot diseases to 
sugarcane. Pathogenic fungi associated with 
sugarcane are broadly classified as follows: 

Minor type Major Type 

Heiirostyium pyriforme Cerrospora koepkei 

Helmintlwsporium tetramera Helminthosporium sacchari 

Alternaria alternata 

Cyrcularia lunana 

Phyllosticta sacchari 

Perironia sacchari 

Pyrenochaeta indica 

Rhizoctonia sasakii 

Diplodia sp. 

Pestalotia sp. 
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4) RING SPOT 

Historical Account 

Krueger (1890) for the first time reported "ring 
spot" disease on sugarcane from Indonesia, Java. 
Breda de Hann (1892) confirmed the casual agent 
as Leptosphaeria sacchari . Bell (1929) recorded this 
disease on seedlings in Hawaii as serious menance 
of sugarcane. The "ring spot" was also caused 
appreciable damage to canes in Cuba, Barbados and 
Florida (USA) (Bourne, 1934). Bourne (1934) studied 
this disease with full details in USA (Louisiana). 
The disease is spread to 48 countries of the world 
where sugarcane is cultivated. In India the disease 
has been reported for the first time in 1906 occurring 
from several states such as Bihar, Assam, 
Maharashtra, Uttar Pradesh and West Bengal (Singh, 
1969). It is considered as minor disease of sugarcane 
in India which occurs in rainy season on older leaves. 

Symptoms (Fig. 30) 

Numerous ring spots appear on the leaf blade. 
However, infection can be seen on leaf sheath and 
stalks. Initially only dark green spot appear and then 
straw colour is developed. As the spots grow in size, 
central portion dries up. Central straw colour is 
ringed with thin reddish brown band and diffused 
discolouration zone. Initially, the spot is oval or 
spherical. Later, it turn irregular. The spot enlarges 
and finally becomes larger reddish brown spots. On 
the Central straw colouration, pin head sized sexual 
fruiting bodies like perithecia are developed in 
concentric rings. The disease is concentrated on 
borders of leaf than interior part. 
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'Casual agent 
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B 

o 

Class 

Order 

Family 

Genus 

species 

Ascomycetes 

Pseudosphaeriales 

Pleosporaceae 

Leptosphaeria 

sacchari 
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Fig. 30: Ring Spot disease: L. Sacchari(A) - Symptoms on 
leaf; (6) Enlarged spot; (C) Perithecium; (D) Ascus with 

Paraphyses; (E) Ascospores 
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Its matured perithecia are brownish black, 
spherical, and thin walled. The perithecia measures 
about 140 mm in diameter. Asci are cylindrical, 
intermingled with paraphyses. Individual ascus is 
163-75 x 10-13 mm. The ascus contains 8 ascospores 
which are three celled. The middle cells are darker 
than the end cells. 

Disease cycle 

The pathogen produce numerous spores for quick 
spread and survival. A sexual spores are produced 
directly on the conidiophores in acervuli. Sexual 
spores are ascospores produced by perithecia. Spores 
disseminated through air current and rain and 
produce fresh infestation. 

Host plants 

Sugarcane, susceptible varieties of cane includes CO-
313, CO-1138 and BO-17. Wild sugarcane S. spontaneum 

Control measures 

I) Preventive control 

(i) Collection and destruction of infested leaves 

(ii) Clean cultivation. 

(iii) Use of resistant varieties such as - BO-32, 
CO-245, CO-3l2, CO-314, CO-4l6, CO-445 and 
CO-1007. 

II) Chemical control 

(i) Spray the crop with Bavistin or copper 
oxychloride 0.2%. 
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5) YELLOW SPOT 

Historical Account 

"Yellow spot" of sugarcane was first reported 
from Indonesia (Java) in 1898 by Wakker and Went. 
Gordon (1950) reported this disease from 
Philippines. Now the disease is spread in 31 
coun tries of the world. According to Rao et al. (1966) 
the diseases was of minor importance in India, but 
due to several serious outbreaks in Coastal areas 
of the country, it is visualized as major disease of 
sugarcane. In India, it is reported from several 
sugarcane growing states viz. Maharashtra, Kerala, 
T.N., Assam etc. 

Symptoms 

Spot density is highest towards tip of the leaf 
and minimum at lower part. The diameter of spots 
varies from 2-12 mm. The infected area gives 
reddish -brown look. When spot start appearing red 
colouration, dirty grey coloured mycelium is 
produced with conidiospores and conidia. On the 
necrotic spots spores are formed. Similarly, they are 
formed on green peripheral portion forming yellowish 
appearence. The pathogen, Cercospora koepkei 
proliferates fastIy on the ventral side of the leaf 
lamina attacking lower surface of mid-rib, leaf sheath 
and sheath' of the flowering stalk. Arrow or 
inflorescence of the crop are not attacked at any 
cost. 



Casual Agent 

Class 

Order 

Family 
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Deuteromycetes 

Moniliales 

Dematiaceae 

Genus Cercospora 

species koepkei 

Mycelium of this pathogen is sub-hyaline to light 
brown, septate and branched moderately. It is 
intercellular which sends haustoria into the leaf 
cells for obtaining nutrients. Vegetative cells 
averaged 15.82 ± 0.05 x 3.27 ± 0.21 Jlm. At the tip of 
conidiophore, conidia are formed. Conidia are thin 
walled, septate, fusiform and normally straight. 
Conidia germinate by putting germ tubes (1-2). 
Conidia spread the infection to healthy crop through 
air, rain or insects. 

Disease cycl~ 

Conidia are produced singly at the tip of 
conidiospores. Conidia germinate abundantly at 28°C 
by providing 1 to 2 hyaline germ tubes. Conidia 
remain viable for 2-·3 wee.ks at room temperature 
and disseminated. Warm and humid weather 
stimulates rapid production of conidia. Increased 
application of nitrogen promotes rapid proliferation 
of C. koepkei. 

Control measures 

I) Preventive control 

(i) Collection and destruction of infested leaves 
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(ii) Clean cultivation 

(iii) Use of Resistant varieties: The sugarcane 
varieties CO-975 and CO-997 are highly 
resistant against the pathogenecity of C. 
koepkei. 

(iv) Burning of trash after harvest. 

II) Chemical control 

(i) Spray the crop with fungicide, copper 
oxychloride 0.2% at 15 days interval as per 
need. 
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6) EYESPOT 

Historical Account 

Eye spot disease of sugarcane was fIrst reported 
from Java (Indonesia) in 1892 by Breda de Haan. 
Later, Butler (1906) recorded the disease from India. 
Now it is spread in 66 countries of the world. The 
disease is caused by the pathogen Cercospora sacchari 
(Breda de Haan, 1892). While, Butler (1906) 
identified the pathogen of Eye spot as 
Helminthosporium sacchan. His identification was 
accepted by other workers in the fIeld. Later, Butler 
and HafIz Khan (1913) and Subramaniam (1936) also 
reported this disease as minor disease of sugarcane 
in India. However, in India, the disease emerged a~ 
an epidemic form in Mandya district of Karnataka 
in 1976. Now it is visualized as major disease of 
sugarcane. 

Symptoms (Fig. 31-A) 

Small water soaked spots appear those are darker 
than surrounding tissues. The spots become 
elongated and more elongated forming the shape of 
eye. Hence, the name "eye spot" disease. The eye 
spots tum straw in few days. The central portion of 
such spot becomes reddish-brown and surrounded 
by straw coloured tissues. Fully formed spots 
measure 6.14 x 1.5 - 3 mm in length and width 
respectively. Later, long reddish-brown streaks 
(runners) develop after 4 to 6 days which goes 
towards the tip of the leaf along the veins. Very 
typically, the streak colour is golden yellow at fIrst 
but, it turn reddish brown. The runner measures 
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for 60-90 cm in length. Finally, the spots and 
runners match together forming large area of 
reddish-brown dry tissue. Some times, H. sacchari 
attacks spindle, moves down and cause top rot, as 
"acute" infection. In runner stage, pathogen secretes 
toxin. The toxin reduces the iron content of the leaf 
and affect chlorophyll synthesis. The chemical 
nature of helminthosporoside is detected as 2-
hydroxy-cyclopropyl-a -D-galactopyranoside (Steiner 
and Strobel, 1971). 

Causal Agent 

Class 

Order 

Family 

Genus 

Species 

Deu teromycetes 

Moniliales 

Dematiaceae 

Helminthosporium 

sacchari 

Conidiophores of this fungus are unbranched, 
septate and olivaceous at the base. Its tip is lighter 
coloured. They are bent with knee joints at regular 
intervals. Matured conidia are brownish. Conidia 
measures 22-94 J.IlD. x 20 J.IlD. and are 3 to 10 celled 
and tapers towards the ends. 

Disease cycle (Fig. 31 D,C,D) 

Its asexual life cycle is through conidiophores 
and conidia. Under humid condition in the field, a 
single spore is sufficient for initiation of infection. 
Infection followed within four hours after 
germination. The fungus may enter the host tissue 
through stomata or bulliform cells or directly through 
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the cuticle. The entrance or penetration 
phenonmenon is partly mechanical and partly 
biochemical. Mycelium is inter or intra cellular in 
host tissue and can move up, down and lateral. 

A 

\.8 

D 

Fig. 31: Eye spot disease: H. sacchari: CA) Symptoms on leaf; (6) 
Conidiophores and conidia; (C) Germinating conidia; (D) 
Penetration and Colonization of leaf tissue by H. sacchari. 
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Availability of free moisture on cane leaves in 
the form of dewar rain spread the disease. Ratoon 
crop suffers more than plant crop build up inoculum. 
Incidence of this disease is high in soils with a high 
fertility level and high nitrogen fertilizers applied. 
Water logged conditions are more favourable to 
pathogen attack. Similarly, cloudy weather, high 
temperature increases disease incidence. 

Host plants 

Sugarcane cultivars such as CO-421, CO-419, CO-
331, B-34104, etc. are susceptible to eye spot 
disease; wild sugarcane, Napier grass, Pennisetum 
typhoides etc. 

Control measures 

I) Preventive control 

(i) Collection and destruction of infested leaves. 
(ii) Clean cultivation 

(iii) Use of resistant varieties such as CO-213, 
CO-6217S, NCO-310 and B-37161 

(iv) Maintenance of proper pH of soil. 

II) Cultural control 

(i) Planting of cane should be avoided in water 
logged fields. 

(ii) Use appropriate dose of NPK fertilizers. 

III) Chemical control 

(i) Spray the crop with 0.2% (a.i.) copper 
oxychloride once in 30 days. In high intensity 
of disease, the spraying interval is decreased 
as 18-20 days. 
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7) BANDED SCLEROTIAL DISEASE 

Historical Account 

Banded sclerotial disease was first reported from 
Java (Indonesia). Recently, the disease is reported 
from 19 sugarcane cultivating countries of the world. 
According to Edgerton (1959) the disease has minor 
importance and is caused by a pathogen Rhizocionia 
sasakii (=Thanatephorus cucumeris). In India, it has been 
reported from several states involved in cane 
cultivation. 

Symptoms (Fig. 32 A) 

The pathogen attacks older leaves attached to 
ground. It form irregular bleached, yellow to straw 
coloured spots. Such spots have reddish brown 
margins. It cause series of bands across the leaf 
blade. It also attacks leaf sheath and young tillers. 
Hence, tiller mortality is common. It form sclerotia 
which measures 2-5 mm in diameter. It is loose, 
fluffy and of various shapes and of white colour but, 
later turn brownish black. 

Disease cycle (Fig. 32 B,C,D,E,F) 

The fungus produces perfect stage on the leaves 
which is a thin network of mycelial mat and 
basidia. 

Abundant sclerotia and basidiospores are 
produced on infected portions of leaves. The sclerotia 
spread with irrigation water. From basidia 
basidiophores get detached and carried away due to 
its light weight through air current. 
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Fig. 32: Banded Scerotial disease: R. sasakii: (A) Symptoms of 
leaf; (B) Branching of mycelium; (C) Branching of mycelium; 

(D) Perfect stage T. cucumeris: hyphae; (E) Basidiospores; (F) 
Different stages of basidial formation. 



Sugarcane Diseases I 131 

Host plant 

The pathogen is polyphagous. Sexual stage is 
common in several grasses and stages found in 
sugarcane fields. The grasses includes Cynodon 
dactylon, Cyperus rotundus and Sorghum halepense. 
Its perfect stage is absent in host plant. 

Causal Agent 

Imperfect stage 
Perfect stage 

Rhizodonia stage 

Rhizoctonia sasakii. 
Thanatephorus cucumeris 

Mycelium is hyaline but, later turn dull brown, 
branching is at right angles (Fig. 32 B). Sporodochia 
round or irregular in shape and measures 0.2 to 2 
!J.m in diameter. Chlamydospores are barrel shaped, 
hyaline to light brown. Sclerotia brown, fluffy and 1 
mm in diameter. 

Thanatephorus stage 

It shows resupinate hymenium consisting 
imperfect cymes or racemes of aseptate basidia. 
Basidia are barrel shaped, to sub-cylindrical. 
Sterigmata is striaght and thin towards the tip. 
Basidiospores smooth, thin walled and hyaline with 
7.0 - 11.5 x 5.5 - 7.00!J.m in size. 

Control measures 

I) Preventive control 

(i) Collection and destruction of infested leaves. 

(ii) Clean cultivation. 



132 I Sugarcane Pests and Diseases 

II) Cultural control 

(i) Hot weather cultivation reduces the 
population of sclerotia of pathogen in soil. 

(ii) Use resistant varieties : Avoid susceptible 
varieties for cultivation such as - CO-312, 
BO-70, CO-419, CO-453, CO-1148, CO-1158, 
COS-510 etc. 

(iii) Removal of alternative host plants. 

III) Chemical control 

(i) Spray Bordeux mixture. 
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8) SMUT 

Historical Account 

Smut dis~ase of sugarcane is reported from 
several sugarcane cultivating countries of the world. 
The disease was reported much earlier in 1908. It 
is wide spread in India. Physiological races of 
pathogen of this disease are reported from Argentina 
and South Africa. The disease needs attention, 
negligence results heavy losses of cane industry. 

Symptoms 

The disesae form black, powdery whip like 
structures from the tip of cane. The structure is 
unbranched, pencil like in thickness, made up of 
parenchymatous and fibro vascular element 
associated by millions of chlamydospores. Infected 
buds starts welling and grow earlier than healthy 
ones. Shoot develops a thin grass like look. Tillering 
is suppressed. Ratoon crop suffer more than new 
planting. 

Causal Agent 

Ustilago scitamineae 

The causal agent is fungi. Its physiological races 
are reported from Argentina and South Africa but 
not from India. Therefore, varieties are maintained 
for longer period in India. 

Disease cycle 

It is sett borne disease which is disseminated by 
wind. It is spread by spores borne on buds, or 
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infection of buds in standing crops or ratooning 
smutted canes or affected setts. 

Control measures 

I) Preventive control 

(i) Collection and destruction of infested parts 
of the crop. 

(ii) Clean cultivation 

II) Cultural control 

(i) Use of seed canes from specially cared 
nurseries or the canes developed by heat 
treatment. 

(ii) Following crop rotations. 
(iii) Avoiding ratooning of affected cane crop after 

harvest. 
(iv) Use of resistant varieties such as CO-449, 

CO-1118, CO-1148, BO-ll, BO-22, BO-24, 
COS-562, COS-574, etc. 

III) Chemical control 

(i) Disinfecting setts by treating with 41% 
mercuric chloride solution (Agallol or Aretan) 

(ii) Dipping setts in 1.0% formalin solution for 5 
minutes. 
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9) WILT 

Historical Account 

Wilt disease is very common disease of 
sugarcane. It is reported from several sugarcane 
growing countries of the world. In the world about 
120 countries grow sugarcane. In India, wilt was 
first recorded in 1913. It is wide spread in Bihar, 
West Bengal and Uttar Pradesh. The wilt of 
sugarcane is always associated with "red rot" in the 
northern part of India. It has great potential to cause 
heavy losses in the yield of sugarcane. 

Symptoms 

(i) Its affected clone leaves start drying. 

(ii) Cane become light 

(iii) Cut stalks show dirty linear reddish spots but 
without white transverse bands. 

(iv) Hollow cavity is filled with fungal hyphae. 

(v) It damage individual cane or entire clumps 
causing hollowing inside at the time of 
maturity of cane. 

Causal Agent 

Cephalosporium sacchari 

This pathogenic fungus belongs to a group 
containing many vascular parasites. Other pathogens 
like Fusarium, Moniliforme also cause wilt in sugarcane 
and associated with C. sacchari. Fusarium helps in 
fastening of formation of cane cavity in mature forms 
of sugarcane. Kishan Singh & Singh (1974) reported 
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additional two pathogens causing wilt in canes refers 
to Acremoniumfurcatum and A. temcola. 

Disease cycle 

This is sporadic disease of sugarcane in India. 
More details are awaiting about the mode of infection 
to host plant vascular system. Hower, the disease 
is spread through vegetative cuttings from diseased 
canes. The wilt disease is also associated with pine 
apple disease. Sugarcane varieties CO-419, 449 and 
CO-527 are highly susceptible to this disease and 
spread of disease. Wind, rain and irrigation are 
responsible for spreading secondary infestation. 
Slightly alkaline soils (pH 7.0 - 8.0) and soils of higher 
CjN ratio are more susceptible for infestation to 
canes by wilt. 

Control Measures 

I) Preventive control 

(i) Col~ection and destruction of infected parts 
in severe infestation. 

(ii) . Clean cultivation. 

(iii) Use disease free setts. 

II) Cultural control 

(i) Use of healthy seed nurseries is best remide 
for control of this disease. 

(ii) Use resistant varieties such as CO-658, CO-
785 and BO-32. 
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III) Mechanical control 

(i) Hot water treatment to setts reduce the 
intensity of occurrence of wilt on canes. 

(ii) For eliminating soil inoculum use antagonistic 
soil microorganisms. 

IV) Chem~cal control 

(i) Treatment to setts with Zinc and Boron (40 
ppm) reduces disease incidence. 

(ii) Soil application of Zinc and Boron (40 ppm) is 
effective against wilt. . 



Sr. Disease 
No. 

10. Red Sheath 

11. Brown spot 

12. Blight 

13. Sooty 
mould 

Ta ble 4.1. Other fungal diseases of sugarcane 

Causal Agent Symptoms Control mesures 

Sclerotium sp. It i) Cause blood red Preventive and sanitory control 
is feather like discolouration on both measures be adopted. 
fungus sides of sheaths. 

ii) Destroy chlorophyll 
iii) Hydrolyse starch, 

glucose and sucrose 

Cercospora i) Brown spots developed on Spray the crop with copper 
longipes leaves. oxychloride 0.2% 

Helminthosporium i) Minute water soaked spots i) Isolation of affected 
halodes developed which turn to seedlings. 

avellaneous to woody brown ii) Use of resistant varieties. 
elongated or irregular lesions. 
May cover entire leaf area 
which results blighting and 
wilting and killing of 
seedlings. 

----
Fumago sacchari Black sooty mould occurrence i) Removal of infected parts. 
and Capnodium on leaves with association of ii) Control of vector species by 
sp. Jassids and Aphids etc. conventional pesticides. 
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14) LEAF SCALD 

Historical Account 

Leaf scald disease is supposed to be the major 
disease of sugarcane at global scenario. According 
to Egan (1972) the disease was often confused with 
"gummosis" and "search". However, Wilbrink (1920), 
and North (1926) opined that this disease is new to 
the science. They worked on the disease in Java 
(Indonesia) and Australia respectively. The disease 
has been reported from Australia, Fiji, Phillippines, 
Formosa, Brazil, British Guiana, Mauritius, Hawaii 
etc. Now it is spread to 37 countries of the world 
where sugarcane is cultivated. Distributional review 
of this disease is reported by Martin & Robinson 
(1961). In India, Egan (1962) for the first time 
reported this disease from North India. Rao (1968) 
also suspected the disease on sugarcane from South 
India. Later, Satyanarayana (1974) gave details of 
this disease. It is wide spread in India as major 
disease of sugarcane. 

Symptoms' 

Chronic and acute forms of the disease are 
common. The diseased sugarcane shows following 
symptoms in chronic phase. 

1. Typical whitish stripes developed and run the 
full length of leaf blade and leaf sheath. 

2. Narrow stripes mostly located on the veins 
and along the sides of veins. 

3. Broden stripes cause death of the leaf. 
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4. Drying the leaves is always from tip to 
downwards. 

5. Bright red streaks of vascular strands are 
noticed as internal symptoms of diseased 
stalk. 

6. Lysigeuous cavities also developed in the 
internodal tissues of sugarcane .. 

7. In maturing cane stalks, sprouting of lateral 
buds is in acropetal fashion. Young leaf 
sprouts also developed white to creamish 
stripes. 

8. Some times callus and multiple bud formation 
takes place on the upper nodes (Agnihotri, 
1977). 

Acute phase shows following symptoms 

(i) Mfected clumps suddenly show wilt symptoms 
and die. 

(ii) Diseased stalk sliced longitudinally. 

Causal Agent 

Bacterium : Xanthomonas albilineans 

It is rod shaped, short, motile by means of a 
polar flagellum and 0.25 - 0.3 x 0.6 "\ 1.0 J..lm. It 
occurs singly or in chain. The bacterium is gram 
negative. It has -favourable temperature range from 
25°C to 28°C. Pathogenic variations are widely 
studied. The strains differing in pathogenicity. 
Persley (1973) reported physiological races of this 
pathogen. 

• >. 
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Disease cycle 

Leaf scald is primarily transmitted through 
diseased cuttings. Secondary transmission of 
bacterium is chiefly through harvesting implements 
ex. Cane knives etc. It is believed that several insect 
pests like grasshoppers, leaf hoppers and beetles 
play important role in carrying bacterium to other 
host plants. Rats are also reported to transmit the 
disease (Hutchinson & Robertson, 1953) simlarly, 
leachates too (Hughes et al., 1968). 

Host plants 

Maize Zea mays var. saccharata, Sugarcane 
varieties CP-29/291, CO-281, CO-419, CO-7301, Q-
44, Q-63, Q-66, B-34104, B-37161 and BO-70 are 
susceptible to pathogen. 

Control measures 

I) Preventive control 

(i) Collection and destruction of infected plant 
parts. 

(ii) Clean cultivation. 

II) Cultural control 

(i) Adoption of resistant varieties such as Q-42, 
Q-50, Q-813, Q-168, POJ-36, POJ-2725, CO-
331, CO-421, B-4908 etc. 

(ii) High soil fertility level coupled with good soil 
drainage reduces scald incidence. 
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III) Quarantine control : 

Legal ban on transport of state to state and 
infected to non-infected area. 

IV) Mechanical control 

Heat Therapy: Long hot water treatment at 50°C 
for two or three hours. 

V) Chemical control 

(i) Disinfect the. cane knives with 5% lysol 
solution at frequent intervals. 

(ii) Spray the crop with bordeau mixture or 
streptomycin. 
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15) REDSTRIPE 

Historical Account 

Red stripe disease of sugarcane is reported in 
1931. The disease is widely distributed in the world 
in sugarcane growing countries. About 120 countries 
of the world are involved in sugarcane cultivation. 
Out of the five bacterial diseases of sugarcane, red 
stripe is quite prominent in India. It is visualized as 
miner disease of sugarcane. 

Symptoms 

It leads to rotting of the apical stem portion. On 
the leaves stripes with water soaked appearance 
are produced which becomes dark red to maroon. 
The stripes are surrounded by yellowish or chlorotic 
zone. The stripes measure from 15 to 40 mm x 1 to 4 
mm in length and width respectively. The stripes 
later forms bands which are alternated by maroon 
stripes and chlorotic areas. The red stripes may 
extend throughout the leaf blade or even into leaf 
sheath. Terminal bud mortality results into 
production of lateral buds/shoots. A foul smell is 
emitted in advanced stage of top rot. 

Causal Agent 

Bacterium : Xanthomonas rubrilineans 
The causal agent is bacterium. 

Disease cycle 

The disease is divided into two forms viz. Leaf 
stripes and top rot. The pathogen occur singly or 
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together. Hot and humid weather conditions are 
favourable to the spread of pathogen. Bacteria infect 
the parenchymatous cells of leaves either through 
stomata or injury spots, then produced with 
vascular bundles intercellarly and fill the xylem 
duct. The affected tissues are killed along with 
bacteria. Dessemination of bacteria is by wind 
splashed rains. Mechanical spread of bacteria is 
also common. Infected monoculture perpetuates 
the pathogen. 

Control Measures 

I) Preventive control 

(i) Collection of infested plant parts and burning. 

(ii) Clean cultivation. 

II) Cultural control 

(i) Use resistant varieties for cultivation. 

, (ii) Avoid too close planting. 

(iii) Avoid excess nitrogenous fertilizers. 

III) Chemical control 

(i) Spray the crop with bordeaux mixture or 

(ii) Antibiotics such as Streptomycin. 

IV) Quarintine control 

Spread of diseased seeds be checked by legal 
way. 
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16) GUMMOSIS 

Historical Account 

Gummosis is one of the most oldest and serious 
disease of sugarcane. It is native of Brazil but it 
spread to Mauritius, Reunion, Puerto Rico and 
Barbados in early days of its report. Later, this 
disease was reported from Australia, South Africa, 
Columbia, Madagascar etc. In India, it was reported 
from Tamil Nadu in 1960 on sugarcane varieties, 
C0-449 and CO-527. Now it is well known from South 
Indian states cultivating sugarcane. 

Symptoms 

Pale yellow to brown stripes develop on leaf. The 
stripes measures 4-8 cm x 1-2 cm in length and 
width respectively. It shows short thin internodes 
with number of shoots on lower node forming bushy 
appearance. Longitudinal streaks are around 
vascular bundles. The stripes are having uniform 
width. Infected leaf tissue dries up. Reddening of 
fibro-vascular bundles. 

Causal Agent 

Xanthomonas vasculoum 

The causal agent is bacterium. 

Disease cycle 

Use of setts from infected canes is the source of 
reinfestation and disease spread. Its secondary 
spread is through gummy bacterial ooze. The 
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bacterial residues are disseminated though wind, 
rain and flies. The bacterium, enters into the leaf 
tissue through wound or gum formation inside the 
zylem vessels. It then reach to vascular tissues for 
colonization and then becomes systemic. Its 
secondary spread is more hazardous. 

Control Measures 

Its control strategies are more or less similar to 
"red stripe" disease. 
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17) RATOON STUNTING (RSD) 

Historical Account 

In Australia, Ratoon stunting disease (RSD) was 
first suspected on cultivar Q-28 in queensland. 
Steindl (1950) reported this disease new to the 
science and is due to viral pathogen. Abbot (1953) 
reported this disease from Louisiana. Now the 
disease scattered in 41 countries of the world 
involved in sugarcane cultivation. In India, it has 
been reported on COS-510 from Uttar Pradesh by 
Chilton in 1956. It was also suspected by Rafay on 
CO-738 variety of sugarcane in 1957. The disease is 
responsible for deterioration or running out. 

Symptoms (Fig. 33, 34, 35) 

Diseased stools show stunted growth. It reduces 
tillering, forms thin stalk with shortened 
internodes and yellowish foliage. Orange-red 
vascular bundles in shades of yellow-orange, pink, 
red and reddish-brown are seen in certain 
varieties of sugarcane. 

Causal Agent 

Comeform bacterium (Non-mortile) 

Causal agent of this disease is suspected as virus 
by Steindl, 1950, "rikettsia like organism" by 
Maramarosch et al. (1973), bacterium by Ricand et 
al. (1973), Davis et al. (1980) and Liao & Chen (1981) 
and Fungus from actinomycetes by Kao & Damann 
(1978). Identification causal agent of RSD is still 
controvortial matter. 
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Disease cycle 

The disease is mainly transmitted through infected 
seed-pieces, harvesting implements contaminated with 
the juice, dark grey rats (Wehlburg, 1956) in Cuba, 
Jackals and Foxes (Adsuar, 1962). Now, it is believed 
that the disease is caused by Coryneform bacterium and 
disseminated through soil. 

Host plants 

J ohnson grass Sorghum halepense, Maize Zea 
mays, Elephant grass Pennisetum purpureum . 

.. .. . - .......... 

Fig. 33: Ratoon stunting disease . 

. Infected seeds have poor germination capacity, 
requires extra cultivation cost and produce low 
tonnage, loss of ratoons. 

Control measures 

I) Preventive control 

(i) Collection and destruction of infected parts. 

11) Cultural control 

Use of resistant varieties provide best solution 
for control of this disease. H-60-6909, L-60-25, L-
62-96 and B-41242 varieties of sugarcane are highly 
resistant to RSD. 



Fig. 34: (a) Ratoon stunting disease; (b) Damage by insect borer 

V'l 
c: 

IC 
QI 

Q 
:::J 
ro 
o 
Vi" 
ro 
QI 
VI ro 
VI 



Fig. 34: (a) Red Stripes; (b) Ratoon stunting 

... 
VI 
o 



Sugarcane Diseases 1151 

III) Mechanical control 

(i) Hot water Treatment (HWT): It is given at 50°C 
for two hours or 52°C for half an hour. 

(ii) Hot air Treatment (HAT): Air is heated inside 
the treatment chamber and maintained at 
54°C for eight hours. 

(iii) Aerated Steam Therapy (AST): Employ the 
time temperature combination of 51°C for four 
hours. A mixture of air and stem is applied in 
the AST concept which is also quite useful. 
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18) WHITE LEAF DISEASE 

Historical Account 

The disease was first reported in Taiwan at 
Taison and Kaosu in the month of September 1958. 
The same disease was confused with sugarcane 
scald caused by Xanthomonas albilineans Ashby in 
Taiwan. According to Ling and Chuang - Yang (1962) 
white leaf disease is new to the science and world 
and its casual agent is Mycoplasma which is 
transmitted by an insect, leaf hopper Matsumuratettix 
hiroglyphicus. Now the disease is spread to various 
parts of Taiwan except north of Touliou. The disease 
was also reported from Thailand during 1958-59 and 
1977-78 (FAO, 1971) causing severe losses in 
sugarcane yield. In India, however, the same disease 
was considered as grassy shoot. According to Hughes 
and Abbott (1964) the same disease was visualized 
as Albino disease until the discovery of the disease. 
The disease is not problem in intercropping with 
paddy and well irrigated fields. However, Liu et al. 
(1963) opines that the yield loss due to this disease 

,to sugarcane is about 77-78% and loss in sugar 
content is 81 % compared to healthy canes. Thus, 
the disease is potentially dangerous one, without 
control measures, it is limiting factor for sugarcane 
cultivation in Taiwan. 

Symptoms 

Discolouration on the same stool. A single white 
or creamy pencil line spot appear on leaf blade. White 
tissue can extend to apex of the leaf. It shows pure 
white, striped and mottled appearance on leaf. 
Chlorophyll is completely withdrawn from leaf in 
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pure white symptoms and the spot is spindle shaped 
- stripe type symptoms appear by a single or several 
straight stripes in the vein. The edges of stripes are 
never wavy. Stalks infected with pure white leaves 
are stunted,- its growth is poor and ultimately die in 
a short period. Due to significant increase in 
respiratory rate in white leaves and weak 
photosynthesis the plant dies. 

Casual agent: Mycoplasma 

Vector sp. Matsumuratettix hiroglyphicus 
(Leaf hopper) 

Mycoplasma is roundish or ellipsoidal and 80-
800 nm or 90-900 nm. Individual cells showed 
membranes composed of two electron-dense layers 
on either side of a less dense layer polymorphic in 
nature. Polymorphic structures are elongatad bodies 
(60 x 300 nm) and smaller dense bodies (80 x -200 
nm-diameter). Shikatta et al. (1969) reared this 
pathogen and tested against sugarcane and found 
infective to sugarcane at' high per cent. 

Disease cycle 

Micoplasma is transmitted to sugarcane by an 
insect leaf hopper, Matsumuratettix hiroglyphicus. 
Matsumoto et al. (1968) demontrated 29 species of 
leaf hoppers transmitting this disease. The 
prominent species refers to Empoasca sp., Segatella 
sp. and Nephotettix sp. 4-5 weeks duration was the 
incubation period in M. hiroglyphicus while it was 
2.5 to 3 months in sugarcane. According to Lee & 
Chen (1972) incubation in vector species was 3-5 
weeks. 25°C temperature is optimum for 
transmitting the pathogen to sugarcane. The leaf 
hopper can do its business, till the death. The leaf 
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hopper complete its life cycle within 25-35 days. Its 
egg, hatching period is 9-10 days and nymphal period 
is 15.8 to 25.4 days. It has five nymphal stages. 
Oviposition has no relation with the transmission of 
Mycoplasma but, it is transmitted due to feeding 
behaviour. Its stylets are inserted into plant body 
for sucking the cell sap. While doing so, it also 
injects Mycoplasma into the host plant body. The 
occurrence of vector species is optimum during July
October. The vector (leaf hopper) can complete six 
generations from February to December. 

Host plants 

Sugarcane, wild cane S. spontaneum, Bermuda 
~rass Cynodon ductulon etc. In Taiw"an, most 
commercial varieties of sugarcane are susceptible 
to this disease. 

Control Measures 

I) Preventive control 

(i) Infested parts are collected and burnt or 
destroyed along with disease / vector stages. 

(ii) Clean cultivation. 

II) Mechanical control 

(i) Hot water treatment - Complete eradication 
of Mycoplasma is possible with 54°C hot water 
treatment for 40 .minutes. Cuttings may be 
treated with hot water at 53°C for 10 or 20 
minutes. 

(ii) Cuttings obtained from the spring - planted 
canes be used for new plantation. 
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(iii) Spring plantation cuttings be adopted for new 
plantation for. avoiding infection of white leaf 
disease. 

(iv) Postponing planting from early autumn to late 
October and early spring. 

(v) Roguing of the disease plants. 

III) Chemical control 

(i) Spraying the crop with malathion 0.03% / 
Carbaryl .15% to control the Jassids / leaf 
hoppers which transmit the disease to other 
canes by feeding process. 
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19) MOSAIC 

Historical Account 

The disease mosaic of sugarcane was first 
reported from western hemisphere when it was 
introduced to Argentina from Java (Indonesia) via 
Egypt. The disease was also introduced in the 
countries USA, Cuba, Brazil and several others due 
to cultivation interest of new varieties. Now it is 
spread in almost all sugarcane cultivating countries 
of the world. From India, the disease was first 
reported in 1921 by Barber. In Peninsular India, the 
disease is wide spread. Earle (1918) for the first 
time used the term "mosaic" for symptoms of virus 
pathogen. 

Symptoms (Fig. 36) 

Mosaic diseased sugarcane shows following 
symptoms : 

1. Chlorotic or yellowish stripes alternate with 
the green portion of leaf providing· mosaic 
appearance (Fig. 36). 

Fig. 36: Mosaic affected leaf 

2. Symptoms appear very prominently on basal 
portion of younger leaves than older leaves. 
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3. Cause destruction to chlorophyll content of 
the leaf. 

4. Sometimes symptoms appear on stalk. 

5 . Yellow stripes developed on the rind of 
internodes from "canker stage". 

Causal Agent 

Causal agent of this disease is virus which 
belongs to potato virus "Y" group. The virus particles 
are thread like. They measure 15 x 620 nm in size. 
There is symptomatic variation in different mosaic 
strains and cultivars. Abbott and Tippett (1966) 
described and 7 strain-G of strain B. 

Disease cycle 

After infection, either naturally or artificial, the 
virus reach all the parts of the plant and leaves . 
Acropetal and basipetal movements of virus in the 
infected stalk are recorded. After infection, within 
10 days typical symptoms are produced by the cane. 
Mechanical and insect transmission of pathogen is 
commonly observed. About 16 insects transmit the 
pathogen to different host plants including 
sugarcane. Aphids (insects) play important role in 
transmission of pathogen to hosts. It has 11 
alternative host plants scattered in the families 
Paniceae, Andropogonieae, Graminae . and Tripsaceae 
(Hutchinson, 1972). 

The disease cause serious economic losses to 
sugarcane industry. However, losses are dependant 
on the factors such as variety of cane, strain of 
mosaic, age of crop and environmental conditions. 
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Control Measures 

I) Preventive control 

(i) Collection and destruction of infested parts 
of cane. 

(ii) Clean cultivation. 

II) Cultural control 

(i) Use of resistant varieties. 

(ii) Roguing of weeds acting as alternate hosts 
for this disease help in reducing disease 
spread. 

III) Chemical control 

Use repellents and conventional pesticides for 
controlling insect vectors. Spray the crop with 
~ndosulfan 0.05% or carbaryl 0.15% or Azadirachtin 
0.03%. 

IV) Chemical control 

(i) 2, 4-dinitrophenol inhibits the virus during 
its establishment phase (Joshi 1977). 

(ii) Seed pieces be treated with 2000 ppm of 
thiouracil against SCMV. 
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