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I. HDRQBUC2I0N

India is believed to be the original hoas© of banana 

(Musa paradisiaca Linn.), tbe Queen of tropical fruits. 

Banana is grown under a variety of climatic conditions, 

wet tropical to dry sub-tropical. In India banana is not
$

only grown as a main crop, but also grown as a subsidiary 

mixed crop along with certain plantation crops.

It is grown over an area of about two lakh hectares 

constituting about 14 per cent of the total area under 

fruits in the country. Among banana producers, India 

occupies the second place in the world.

Banana is considered merely as a fruit in the 

Western countries, But in India, especially in South India 

it Is put to diverse utility, The green or unripe fruit, 

the central axis of the pseudostem and even th© rhizome 

ere cooked and eaten with other food. Unripe fruits are 

dried and powdered for use as balanced food for babies and 

are also used for making banana chips, fhe ripe banana 

fruit may be eaten fresh or can be dried and preserved, and 

it provides very suitable feum of carbohydrates. In the 

Indian system of honouring or greeting each other, the 

fruit is invariably offered as a sign of mutual helpfulness.
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Of the saveral Insects reported on this crop, the 

rhizome weevil, Cosmopolites sordidus (German?) is a cosmo­

politan and destructive pest inflicting damage ©very year.

In some countries the pest has assumed oa^or threat to the 

cultivation and large scale production of banana. Many 

countries like Australia, Jamaica and U.S.A. have quarantine 

laws prohibiting the movement of suckers and other parts of 

the crop to confine the spread of the pest. ,

Very little is known about the biology of this 

pest in India and particularly in Karnataka.. A knowledge 

of its biology and behaviour is an essential prerequisite 

for a rational approach in the control of this insect. A 

study on this aspect of the weevil was undertaken at the 

Agricultural College, Hebbal, Bangalore. In addition, 

studies on its distribution in Karnataka, varietal resist­

ance and chemical control of this weevil were also covered 

in the present investigation. She results obtained are 

presented in the following pages..
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I I .  RWIE17 OF LI® E8 AT ORE

Cosmopolites sordidus (Germar) has been reported 

as a serious pest of banana from many countries. She 

species was first described as Calandra sordlda from 1India 

oriental! 1 by Germar (1824). He described the species as 

follows s Elytra with striae mostly well impressed and some 

intervals appearing elevated? most intervals, on dorsum in 

part distinctly raised and polished (Polished areas bare 

of pruinosity) especially basal, and the elytra (in clear 

specimens) distinctly vittate.

Later the name was changed very frequently.

Simmerman (1942) confirmed and stated C. sordidus as the 

valid name of this insect. Following is the list of names 

used by workers for C. sordidus.

Calandra sordida (Germfir, 1824)

Sphenophorus striatus (Pahraeus, 1845)

S, cribricollis (Walker, 1859)

Cosmopolites sordidus (Chevrolet, 1885)

Four synonyms were given by Fletiauss and Salle1 

( 1889) for C. sordidus s
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G. strlatus Fahrs 

£• StUTB

C. javanus Waterman 

C, gygldialig Chev. (doubtfully)

Csiki (1936) in his coleopterous catalogues listed 

Curculio roendicus Olivier as a synonym of C. sordidus. But 

this surely seems to be aa error, aod it would appear from 

Olivierfs figure that th© species did not even belong to 

the subfamily calandrinae (Zimmerman, 1968a).

Systematic position t

C. sordidus is now included under the family 

curculionidae, subfamily rhynchophorinae (Zimmerman,1963a). 

He further reported another species G. pruinosua (1963c).

Geographical distribution s

0. sordidus is a native of Asia but has been widely 

distributed on cultivated bananas of the world. Its centre 

of origin is probably the Malaya-Java-Borneo region 

(Siffijaonds, 1966).

According to Zimmerman (1968a), £. sordidus is 

evidently of Indo-I*3alayan origin. C. sordidus ;is widely
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spread all over the banana growing countries of the world.

2 he broad regions are included in fable I.

Economic status of the pest :

She weevil has been reported as a serious pest of 

banana from many countries. She number of prohibitory and 

quarantine laws passed against this pest emphasise the 

importance of this pest (Anonymous, 19l6a,b, 1919).

She entry of leaves and shoots, of banana froa 

Jamaica to Cuba was prohibited on account of 0 . sordidus

(Anonymous, 1919). She United States of America has 

prohibited entry of any species of Musa except for scienti­

fic purposes (Koznette, 1920)., Under the plant protection 

ordinance Ho. 10 of 1924 of Ceylon, 0 . sordidus on bananasMM WMHMMMMMMMD

was declared as pest. Proclamation under the plant diseases 

act 1924 of Hew South Wales prohibited introduction of 

banana, plantain or manila hemp plant parts except under 

permit on accopnt of C. sordidus. An order under legislat­

ive and administrative measures of Spain, prohibited (except 

under permit) the introduction of plants or plant parts of 

the genus Musa from any place into Canary Islands to avoid 

introduction of banana weevil, C. sordidus (Anonymous, 1934). 

Quarantine measures were undertaken against C. sordidus in 

Australia (Anonymous, 1935).



table I

Distribution of 0, sordidus in the world

Countries/localities Source

Brazil, Java, Ceylon, Malacca, Chevrolat, 1885

Saigon, China.

Ceylon, Java, Borneo, HewGuinea, Jepson, 1914

Malacca, Saigon, China, Fifli, 

lest Indies, Madagascar, Beunion,

Brazil, Sikkim, North Bengal, Peru,

$enaserriu&, Andaman Islands, Saiabak 

and Seychellus.

Jamaica, Guadeloupe, Dominica,

Martinique end frinidad in fest 

Indies, Brasil in South America,

Uhe Philippines, Fiji, Borneo,

Sumatra, India, Queensland and the 

Straits of settlement in east.

fi^i, British West Guinea, Jamaica,

India, and Brasil;

Guadeloupe, Kartinique, Pominiea,

Trinidad, Brazil, Costa Rica,

Philippines, fi^i, Borneo, Sumatra,

Indie, Straits of settlements and 

Queensland.

Ballou, 1916

fierce, 1917

ttetta, 1917



Oontd. fable X

mtmaatammmamw w - w — www m w i i h w p  itiiw>«Bt^j.'»riiiwiwiw»iu«w » « iOTw*miin»jii>»<wwiwip»Mwi>iiitM«iwt»wiiUM,ww M w * ^

Countries/localities Source

Lower Cosago, Madagascar, Mauritius, McCarthy, 1920

Seychelles, Ceylon, India, Malay 

States, Saigon, China, Java, Sumatra,

Borneo, lev/ Guinea, Fiji, Brasil,

‘Ir ini dad, Tfest Indies and Florida.

Andamans, Borneo, Brazil, Burma, Jardine, 1924

Ceylon, China, Costa Bica, Dominica,

Fi^ij Floridaj Guadeloupe, India,

«Jarnica, Java, Lower Congo, Badagsscar,

Malacca, Malay States, Martinique, lew 

South Wales, Queensland, Papua, Peru,

Philippines, Rarotonga, Eeunion, Seychellus,

Singapore, Bunda Islands St. Lucia,

5Penssseria, Trinidad and Uganda.

China, Indochina, Malaya, Java, Ceylon, Siamends, 1966

Queensland, Brasil, Islands of 

"Pacific and Indian Oceans, Central 

Africa, Central America, Hast Indies,

Since 1920 it hss spread into almost 

all other banana- growing regions 

except into Egypt, Isreal sad Hawaii,

It is now effectively £an-tropical 

and its distribution is South Bast Asia 

generally, Eastern Australia and YJest 

Australia, 2he Pacific, generally 

Islands (except Hawaii) in the Indian
W M M



Contd. H?able I

Oountries/loealities Source

ocean, tropical and South 

Africa, tropical America, from 

Southern U.S.A., to Southern 

Brazil. .

North, Central and South America,

Madeira, Africa, and South Asia and 

is widely dispersed through the 

islands of the tropical pacific.

IE

Malabar, Coimbatore, Godavari 

and Gan3am in South India and 

Western India, as far Horth as 

Poona

fielhi Batra, 1952

Andhra Sradesh, Assam, Bihar, Anonymous, 1965

Gujarat, Kerala, Madras,

Maharashtra, Mysore, Orissa,

Uttar Pradesh, West Bengal.

Fletcher, 1914 

1917

Anonymous, 1968 

Zimmerman, 1968a,b

In Karnataka - Srirangapatna, 

Hessaraghatta etc.

Usman and

Put tarudriah, 1955
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Mackie (13??) in his report mentioned the insect as 

the cause of death of a large number of abaca and banana 

plants in Paste, iaguna Province, when abaca industry was 

partially ruined. Edwards (1936) stated that banana plants 

were blown down by high winds due to the infestation by 

C. sordidus in Jamaica. In Japan (Shlraki and Sonan, 1937), 

£, sordidus has spread over the whole island of laihoku 

causing enormous damage. It ms reported to have destroyed 

bananas on a small island in South of take Victoria (Harris, 

1943).

According to Boy and Sharoa (1952) the weevil dama­

ged 8 to 10 per cent of the plants in Sabour, India. She 

weevil was wide spread with an infestation averaging 82.61 

per cent and 2.34 per cent in Central and South Formosa 

respectively (Cheng, 1957). She annual loss caused by 

banana weevil probably amounted to many thousand pounds in 

Pi3i (Fawcett, 1913).

Mature of damage and symptoms ;

Hatty workers have reported the nature of damage 

caused by this pest. According to Froggatt (1919), the 

newly hatched larvae burrowed downwards, as they fed and 

grew, into the base of the stein, packing the tunnels they 

excavated with the gnawed tissue behind them. The bulb of



10

the infested plants was found to be riddled and tunnelled, 

which was characteristic of the weevil (Fawcett, 1913? Jepson, 

19141 Hoznette, 1920; Cendana, 1922). She noticeable damage 

was that the rounded bores running through the healthy white 

tissue. If the larvae were numerous, the whole of th© 

basal portion of th® stem became a spongy or felted mass of 

tissue (Pinto, 1928; Harris, 1947; Bralthwaite, 1963; Gaud 

et al., 1975).

Cendana (1922) stated that the newly hatched grub 

ate its way down the sheath and tunnelled inwards and down­

wards until it reached the young fleshy part of the bulb 

where it remained for sometime. Ihen it tunnelled its way 

horizontally, later slightly upwards to the growing point of 

the sucker (Fletcher, 1914). Here it travelled up and down 

tunnelling the sucker as high as 25 cm above the surface of 

the ground. Tunnelling extended from 12H (McCarthy, 1920) 

upto two to four feet (Froggatt, 1925; Boy and Sharraa, 1952) 

and even to several feet (Bralthwarte, 1963; Feakin, 1971).

In banana plants bearing fruits, which were seriously affect­

ed, the fruits failed to develop to their normal size and 

fullness (McCarthy, 1920; Cendana, 1922; Sen and Prasad 

1953} Gaudi «5t al.. 1975) and flower clusters when developed 

were abnormally small (Cendana, 1922).
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According to Fawcett (1913)j young suckers attacked 

by the borer with-ered and died quickly. The first indicat­

ion that a sucker was attacked, was the death of young 

leaves while still unrolled (Jepson, 1914; Cendana, 1922; 

Gaud, et al., 1975). Bus to the damage the normal supply 

of food to the plant was obstructed and growth of the suck­

ers was arrested, causing the leaves to die prematurely, 

finally the roll of unopened leaves or the growing point of 

the plant to wither (McCarthy, 1920; Gaud, et al., 1975).

Froggatt*s observations (1923b,c) showed that the 

grub tunnelled through the outer portion of the bulb, and 

in this process some of th© roots were either cut off at 

the base or damaged which caused the death of the whole root. 

2 he effect was two fold: firstly the plant lost a certain 

amount of food through loss of roots and had to use reserve 

stores to send out fresh ones; secondly, when this dying 

back of root occurjd the plants did not have enough support 

in th© ground and fell down (Froggatt, 1925; Roy and Shsrma, 

1952; Gaud, gt al., 1975). 2hen th® grub entered the heart 

of the bulb, where it destroyed a large amount of tissue, 

thus decreasing the food storage capacity. Subsequently, 

decay set in along these tunnels, further destroying the 

bulb, fhls resulted in reducing the vitality and yield of 

the giant.
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More than half ths damage done by larvae was conf­

ined to the outer edge of the bulb, and since this was the 

zone within which many of the vascular bundles that convey 

nourishment to the growing parts of the plants sre located 

it is clear that the damage done was more than mere removal 

of a certain amount of plant tissue (Knowles, 1919). 5he 

injuries also encouraged the growth of fungus and bacterial 

diseases which soon reduced the whole bulb tn-to a blackened 

mass of decaying tissue. In this condition, it was deserted 

entirely by the beetle larvae (KcCarthy, 1920).

In the case of attack of banana, plantain and abaca 

(Musa textiles). it induced loss of vigour, chlorosis, and 

atropy of th© terminal shoots and the roots (Swain, 1952). 

Further, th® larval tunnels facilitated the entry of th® 

disease organisms, which would kill the plants subsequently.

Feakin (1971) reported that the damage caused by 

the weevil was often increased by other insects and bacteria, 

and severe attack, frequently developed when plantations were 

weakened through drought or other adverse factors. 2 he 

initiating cause might be drought which was followed by 

weevil attack and subsequently bacterial attack. Attacked 

plants were more easily blown down. Infested rhizomes were 

so weak that a mere touch would push them over (McCarthy 

1920? Cendana, 1922; Braithwiite, 1963? Hill, 1975) or break
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at -the ring tunnel (Froggatt, 1921) or snap and breakdown 

at th© place of infestation whea there was a strong blast 

of wind (Batra, 1952| Sen and Prasad, 1953).

In older suckers the only sign outwardly notice­

able ms the loss of vigour in the stools. *Dhe attack did 

not kill but only weakenefi them (Cenflana, 1922) and reduced 

the vitality and resistance to drought (Harris9 1947).

According to Soy and Sharsa (1952)., fruited plants 

fall dowa .having broken at on© to two feet above ground 

level. Sometimes plants v?er@ left with vigour sufficient 

to develop only a few hands. In badly infested plantations 

poor and weedy suckers came out and seriously affected plant­

ations (Harris, 19475 Sen and Prasad, 1953).

Sim&onds (1966) stated that damage done by weevil * 

was primarily the result of destruction of tissue of the 

corn, and young seedlings might be killed if the larvae 

attacked the young growing point. According to flotcher 

(1914), a number of grubs occurred in one root-stock vshich 

was tunnelled through-out. £he attack vsss usually confined 

to root-stock (Subraraanian, 1936).

froggatt (1923a) was of the view that the damage 

caused to a sucker even by a single larva might be suffi­

cient to kill the plant. But d1 Emiaerez (1921) felt that
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ths attack by large number of grubs was required to cause 

th© death.

i'syronnet (1931 ) stated that the presence of banana 

borer C. sordidus which was very prevalent ia abaca might 

be detected by alkaline sap or pith of th© plant (healthy 

plants have acid sap or pith).

Hosts ;

According to published records,Cosmopolites sordidas 

apparently confined itself entirely to banana, attacking 

all varieties (tfoznette, 1 9 2 0 ) . However, McCarthy (1920 ) 

reported the record of this pest on sugar-cane by llewell.- 

But Cendana (1922 ) working on this insect found no basis 

for this claim either from his ora observation or in lit-* 

erature.

different species lander the genus Musa are attacked: 

Musa textiles (Jackie, 1917 ; Uichanco, 1936 ; Sen and Prasad, 

19531 Gallego, 1 9 5 6 ) , Musa fehi (a local variety of Tahiti) 

(Lever, 1944; M illard , 1952) and Musa taartinil (Bruner, 1945)*

C. sordidus was more serious as a pest of plantain 

than of banana (Wolcott, 1934). Stray instances of attack 

on potato tubners, arrow root (Ganna eduiis Bdw,) (Froggatt, 

1 9 2 5 ) , Xam and rhizomes of Guinea grass (Wolcott, 1922) hove
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been observed.

External aorpbology of the stages s

Egg is elongate oval, white in colour 

(Mognette, 1920j Forggatt, 1925? Sen and Prasad, 1953# 

Braithwaite, 1963; Hill, 1975)» rounded at one end and more 

or less pointed at the other (Jardine, 1924), pale yellow 

in colour (Tryon and Benson, 1920)*

As the eggs develop, the apical ends gradually 

become hyaline for about one third of their length. The 

basal ends also become hyaline for a short time, the former 

then turnes cloudy (Froggatt, 1923c) and twentyfour hours 

before the larva is ready to emerge, the ;}aws appear as 

two fine brown lines, then the palpi are seen, later plates 

of the head. This gradual development is visible through 

the egg envelope (Froggatt, 1923c).

Egg measures 1.33 to 2.11 mm long (Iryon and Benson, 

1920? Proggatt, 1925) and 0 .6  to 0.845 mm broad (Tryon and 

Benson, 1920; Pinto, 1928).

Grub s

Freshly emerged grub is 2 mm long (Cendana, 1920), 

1/ 2” (2.1 mm) long wftfctish except head which is brcwn

jjDivrssJTy or asjkultusai sciences 
'WHVSMliy tlBHASV 

n m m - u . tk- 427
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(Pinto, 1928), Fully grown grub is fleshy, legless* cream 

(Fawcett, 1913? Fletcher, 1914) with middle portion present­

ing s swollen -appearance, the head is reddish brown 

(McCarthy, 1920; Jsrdine, 1924? Harris, 1947; Hoy and Sharma, 

1952; Braithwaite, 1963* Feakin, 1971). Head light orange ' 

with narrow, short, non pigmented stripes dorsally, free, 

longer than broad, the sides subparallel, rounded posteriorly. 

Endocnrina present, one third to one hslf as long as frons 

(Anderson, 1948), head is squarish when viewed anteriorly 

(Whalley, 1958). Epicranial suture marked black on its 

posterior half and mm white thence forward to the frons 

(Hoznette, 1920).

On the epicranima a pair of light lines depart 

from the frontal sutures and passed backwards almost as far 

as the light median line of epicranium, corresponding to 

adfrontal sutures which some times occur in Rhynchophora.

Each lobe of epicranium bears setae as followst One at each 

terminus of the rudimentary adfrontal sutures; a small one 

opposite the middle of the frontal sutures: a long hair 

opposite the basal one third of the frontal suture; one - 

opposite the middle of p i e u r o s t o E o a ;  one near the hypostomal 

angle of the mandible; one opposite the basal third of hypo- 

stocaa; one on disk behind this; Four tiny ones on the disk 

near the basal angle of th© lobe (Mosnette, 1920).
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Antennae fleshy, two-jointed, located at the 

lateral angle of the irons. First joint broad and short, 

bears one or more tiny hairs, second joint slender, finger 

like, but short (Mosnette, 1920).

Frons subtriangular, emarginate at anterior angles 

for antennae and emarginate along epistoma for attachment 

of clypeus. The median line is faintly Indicated by a 

dark line in the basal half (Moznette, 1920). Frons with 

four pairs of setae, two pairs, small, two pairs long, the 

three posterior pairs, the last of which is smallest, though 

the first is also small, form a triangle, first and last 

almost equidistant. Anterior pair large and attached to 

the bssal engles of clypeus and some little distance from 

the antenna! fossae (Moznette, 1920)* Frons with five pairs 

of setae (Zimmerman, 1968a). Frontal setae 4 short to very 

short, seta 5 long (Anderson, 1948). Clypeus attached in 

front of frons, basally marginated with dark brown, other­

wise light in colour* bears four tiny hairs on epistoma! 

margin (Moznette, 1920). Anterior eargin of Isbrum pointed, 

ventral side of labruta humped posteriorly (Whalley, 1958).

Labrum with on© basal sensilium, labrsl seta two branched, 

labral rods united posteriorly (Anderson, 1948). Labrum not 

so broad, rounded in front, has a row of four setae in front 

of the middle, and is margined with seta© (Koznette, 1920),
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Epipharynx with the antero-lateral aad two pairs 

of antero-raedian setae branched (Anderson, 1943). Labrma 

with twelve marginal thickened setae (Gotten, 1924). All 

setae on anterior margin of labrum many branched (Whalley, 

1958; Cotton, 1924). Asperities on epipharynx moderately 

conspicuous laterally and between th© labral rods, in 

evident tufts about th© base of all anterior setae (Anderson, 

1943). Epipharynx setose with two pairs of thickened setae 

between ths epipharyngeal rods (Cotton, 1924).

Mandibles derk brown, bldentate with median and 

basal hairs (Koznette, 1920; McCarthy, 1920).

Maxillae elongate, terminated by a two jointed 

palpus and a setose lacinia. They are provided with two 

setae near palpus and one near base (Mosnette, 1920). 

Maxillary mala oval at tip, with a row of nine branched 

setae on dorsal surface and with one branched and two simple 

setae at tip (Cotton, 1924). Mala with asperities on dorsal 

surface along the line of setae, Mala with five ventral and 

ten dorsal setae, the posterior seta on ventral surface and 

nine posterior setae on dorsal surface branched (Anderson, 

1948). Setae on dorsal side of mala many branched (Whalley, 

1958).

!*h© stipes labii triangular, cordate, rather acutely
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angulate et base, bearing two jointed palpi at basal angles 

with discal pair of setae snd with several pairs of basal 

setae (Moznette, 1920). Posterior margin of labium pointed 

(YJhalley, 1958), M gula  not produced without asperities 

(Anderson, 1948)j ligula with two somewhat triangular setose 

areas on dorsal surface (Gotten, 1924). Posterior pair of 

setae on postmenturn sepereted by less than 1/2 the distance 

seperating the mi ddle pair of setae (Kiramerraen, 1968a).

The body glabrous except for the usual hairs found 

on each segment (Moznette, 1920), on head, thorax and term­

inal segments (Pinto, 1928). Body is naked with upper 

surface wrinkled and segmented divisions of the body showing 

more distinctly on the under surface (McCarthy, 1920). 

Thoracic segment constricted to form e neck between it and 

the swollen abdominal segments which swell out in the centre 

end are contracted nt the anal extremity (Frogg&tt, 1919). 

The three thoracic segments are rather more developed than 

the abdominal ones (McCarthy, 1920).

There are six pairs of setae on prothorax the last 

of which occur on the alar lobe. Behind these on the 

scutal area are four pairs of heirs, the last of which 

occur on the alar lobe (Moznette, 1920); alar area with 

one very short seta (Anderson, 1948).
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Hesothoracic spiracle elongate with longitudinal 

slit, occur on a large lobe which causes as emarginatton 

of the prothorax and lies very close to the head (Moznette, 

1920), thoracic spiracle elongate, curved (Simmerman, 1968; 

McCarthy, 1920).

Meso and metathoracie segments dorsally consist of

& spindle shaped prescutum with a single pair of setae end 

the scutellum extending between elar lobes end bearing only

two pairs of hairs in the region of the alar lobe. The
\

epipleurum of the uses other ax and metathorax bears a single 

hair. Bach hypopleural lobe bears two setae. Each thoracic 

sternum bears one pair of hairs end each parasternum bears 

three pairs of hairs (Moznette, 1920). Seta on epipleurum 

of metathorax distinctly shorter than the seta on epipleurum 

of mesothorax (Anderson, 1948; Zimmerman, 1963a). The seta 

on pleurum of mesothorax and metathorax long (Anderson,

1948). Spiracular area of mesothorax with one very short 

seta (Anderson, 1948).,

The first seven abdominal segments normal (Moznette, 

1920; McCarthy, 1920), Segments grow larger to the fourth 

or fifth segment which are the largest and then decrease 

in size (tfoznette, 1920; McCarthy, 1920), seventh is the 

smallest of normal segments (Moznette, 1920), Larvae moder­

ately large, slightly thicker through IV, V and VI (Anderson,
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1948). Shis gives the whole body of the larva a swollen 

appearance (McCarthy 1920). Abdomen with posterior end 

abruptly truncate (Whalley, 1957). Abdomen not tapering 

gradually, fifth segment abruptly scooped out (Whalley,1958).

The first seven abdominal segments bear; a minute 

spiracle (Moznette, 1920; McCarthy, 1920; Anderson, 1948; 

Zimmerman, 1968a). She first seven spiracles rudimentary 

and not easily visible (Whalley, 1958).

Each abdominal prescutum bears one pair of setae and

each scutellum bears a snail lateral pair. Each epipleural
i

lobe bears two pairs of setae, each hypopleural lobe is 

apparently longitudinally divided into two parts, the lower 

of which bears a single seta (Moznette, 1920), typical abdo­

minal segments with three post dorsal setae (Anderson, 1948; 

Zimmerman, 1968a). Setae of spiracular area very short 

(Anderson, 1948). No setae on the sternum of the abdomen 

(Moznette, 1920).

Eighth segment dors ally greatly modified with a 

single pair of hairs on the prescutum and a single pair on 

the scutellar area and with elongated spiracle, just outside 

of the spiracles on the epipleural lobe are two strong setae 

(Moanette, 1920).

The dorsal face of eighth segment is declivous, the
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dorsum of the ninth segment is flattened aad bears four 

pairs of seta©* The dorsum of ninth segment extends under­

neath, so, that it is epical to the entire tenth segment.

The tenth segment is completely ventral and very small 

(Moznette, 1920), caudal (9th) abdominal segment without 

fleshy processes (Zimmerman, 1968a)* Asperities inconspic­

uous, sparsely distributed dorsally and ventrally on abdominal 

segments III to V. Posterior margin of abdominal segment IX 

without projections (Anderson, 1948). The anal segment has 

a depression above and a pair of elongate oval spiracles with 

scattered hairs below (Froggatt, 1919).

Full grown grub is about 13 mm (Moznette, 1920),

20 mm (Fawcett, 1913) in length and 8 mm in width (Fawcett,

1913), 1/3” (8.46 mm) broad (Pinto, 1928) and 5 mm in dia­

meter (Cendana, 1922).

Prepupa :

Body becomes flaccid and elongated with the thoracic 

segments more prominent (Froggatt, 1922, 1925* Hoy and 

Sharma, 1952)*

gupa :

Pupa naked (Moznette, 1920? Tryon and Benson,

1920), white or pale yellowish white (Tryon and Benson,1920;
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Moznette, 1920; Jardine, 1924? Feakin, 1971).

Calandrid in form (Ma^nette, 1920) with the 

structure of the future beetle plainly visible, the rostrum, 

antennae, wingpads, and legs all prominent (McCarthy, 1920), 

Possessing very large spiracles located on a prominent 

lobe at the base of the prothorax (Moznette, 1920; McCarthy, 

1920). Beak irregularly margined with numerous depressions 

(Moznette, 1920). Snout turned down in front of the head. 

Two rows of short tubercles on the head and shout (Froggatt,

1919). 3?our pairs of large tubercles set with setae one on

head and three on beak and two pairs of tiny setae located 

medially to the two basal pairs on the beak (Moznette,1920).

Prothorax elongate, subquadrate, rounded in front, 

with basal angles rounded (Moznette, 1920), bears six pairs 

of setigerous tubercles (Mosnette, 1920; McCarthy, 1920), 

of which apical pair longest. Inhere are two anterolateral 

and one anteromedian pairs of setae. Meso thorax hes one 

pair of scuteliar setae (Kioznette, 1920).

Ihe first six abdominal segments normal (Moznette, 

1920; McCarthy, 192Q), each bears three pairs of seutellar 

setae (Moznette, 1920), bears three pairs of bristles on 

tubercles which are placed, so close together as to form
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a ridge-like prominence on either edge of the dorsal surface 

(McCarthy, 1920). A row of rounded spiracles on the sides 

of the abdomen (Froggatt, 1919)® Spiracles are larger and 

more prominent than th© larval spiracles (Moenette, 1920; 

McCarthy, 1920). Seventh and eighth spiracles minutê  

(Moznette, 1920). Rest of the segments greatly modified 

(i.e. VII, VIII, IX. and X) (Moznette, 1920; McCarthy, 1920), 

Dors ally seventh is elongate (Moznette, 1920; McCarthy,

1920), apically tub@rcu.late (Koznette, 1920), has two pairs 

of setigerous tubercles (Moznette, 1920; McCarthy, 1920), one 

pair being on the larger apical tubercle (Mosnette, 1920).

From a lateral view it is seen that the seventh 

segment is dorsally the terminal segment, but ventrally it 

is emarginated for the reception of the other segments 

(Mosnette, 1920; McCarthy, 1920). Dhe ninth is set with . 

two long chitinous processes (Moanette, 1920; McCarthy, 1920), 

at the side of which are two setigerous tubercles (Moznette, 

1920), a pair of stiff spines (McCarthy, 1920). Last abdo­

minal segment with one large and two fine ventral spines on 

each side, dorsal side of last abdominal segment with 4 

papillae, each bearing a spine, (?/halley, 1953). Pupa with 

one pair of ventral spines on last abdominal segment, thick 

and larger than all the others (Whalley, 1957)* Anal segment 

with stout yellowish spine on either side of preceding
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segment (£roggsitt, 1919).

Pups is 0 .5  inch (12 .7  nun) in length (2ryon and 

Benson* 1920; Hill, 1975), 12 ram long (Moznette, 1920) and 

0 .2  inch. (5 .8  mm) broad (Pinto, 1928).

Adult s

Freshly emerged weevil is soft and brown, gradually 

skin hardens and almost becomes black (McCarthy, 1920;

Harris, 1947» Simmonds, 1966), it takes 14 to 15 days, often 

longer to become fully coloured (Froggatt, 1923c). Adult 

is dark brown to black in colour (Jardine, 1924# Froggatt, 

1925). Body is covered v;ith a thin encrustation when dried, 

which gives it a greyish appearance (McCarthy, 1920), it 

is black (Chestnut brown when young), dull having a thin 

greyish surface encrustation, when abraded, otherwise glossy 

(Sryon and Benson, 1920), with a long slightly curved trunk 

in front of the head and has numerous punctures or small 

depressions along the back (Jardine, 1924* Froggatt, 1925). 

Heed small, spherical (Moznette, 1920; McCarthy, 1920)j,sinks 

in the midbody to the middle of the eyes and has a long, 

narrow downwardly curved beak or proboscis (£ryon and Benson, 

1920; McCarthy, 1920). Beak seperated from head by constri­

ction, swollen in basal one third, finely punctate in basal 

half, moderately curved, slender and cylindrical and smooth
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in apical half. Serobes located in basal one third beneath 

the swelling, oval more approximated behind tha front 

(Moznette, 1920),, Beak moderately turned downwards, thick- 

ened between antennae, with mouthparts situated at apex 

(McCarthy, 1920). Antennae elbowed (I'ryon and Benson, 1920; 

McCarthy, 1920), geniculate (Moznette, 1920). Scape almost 

as long as funicle, six jointed, first joint moniliform, 

succeeding joints more closely appressed, last joint very 

closely appressed to club. Club two jointed, basal joint 

occupying two thirds of length, shining, with a few minute 

hairs, apical joint spongy, short and rounded at apex. Other 

funicular joints haing a few tiny hairs (Mosnette, 1920).

Eyes finely granulate, elongate, oval, transversly conti­

guous beneath, anteriorly margined (Moznette, 1920).

Prothorax long, moderately evenly punctate, with an 

irregular smooth median line indicated on disk; narrowest 

at apex (Moznette, 1920; McCarthy, 1920), constricted near 

apex; apex tubular; roundingly broadening to about the 

middle-; sides almost parallel froa middle (Koznette, 1920).

I  h or ax is covered y^ith fine punctures and the elytra are 

str®&ted longitudinally and also finely punctured (Froggatt, 

1925; Roy and Sharma, 1952).. The wing covers or elytra have 

impressed lines of striae containing rows of punctures 

(McCarthy, 1920; Froggatt,.l919). Striae moderately impressed,
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punctate, intervals of irregular width, the first, third end 

fifth being slightly wider than •&© alternate intervals, 

minutely punctate (Moznet.te, 1920). Elytra with numerous 

low ribs, each seperated by narrow furrows (£uncture& 

striae) (Eryon and Benson, 1920). Elytra stop short of the . 

abdominal end (Froggatt, 1925; Hoy and Shenaa,1952; McCarthy, 

1920) freely exposing the pygidium (McCarthy, 1920) which is 

pubescent and covered with setigerous punctures (Mosnette, 

1920; McCarthy, 1920), underside sore sparsely punctate 

(Moznette, 1920). Hind wings membranous, folded beneath 

the elytra, well developed, greatly exceeding elytra in 

size and length (Tryon end Benson, 1920). Body divisions 

head, thorax and abdomen distinct (McCarthy, 1920).

Adult weevil thickly covered (except on the dorsal 

surface of thorax and wing covers) with a fine greyish buff 

pubescence. She head, rostrum (except the lower portion), 

the whole of thorax, legs and undersurface of the body 

thickly and finely punctured., She wing covers finely 

impressed with parallel lines forming regular bars, between 

which they bear fine punctures. 3Jhe bottom of the furrowed 

lines are also punctured, but more coarsely, particularly 

along the outer margin of wings (Froggatt, 1919). 2he mid.

body bowed on each side is covered above by numerous minute 

points (Iryon and Benson, 1920).
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First two abdominal segments connate at middle.

Ihird and fourth segments about as long as second. Fifth 

segment longer and turned downward (Moznette, 1920).

Legs stout (McCarthy, 1920; 2ryon and Jenson*1920), 

procoxae and mesocoxae cylindrical, metacoxae oval, tro­

chanter smell, femora laterally compressed and curved, 

ventrally inflated at middle, emarginate beyond this and 

bilobed at apex, thus forming a groove for tibiae (Moznette, 

1920), femora thickened at the distal end (McCarthy, 1920). 

Tibiae moderately straight, grooved beneath and provided 

with a row of setae on each side of the groove, aplcally 

curved downwards (Moznette, 1920), terminating in a strong 

hooK (Moznette, 1920? McCarthy, 1920). Tarsi 4-jointed 

(Moznette, 1920; McCarthy, 1920), first longer than broad, 

widest at apex, second as long as broad, third about as long 

as first but broader at apex, emarginate for reception of 

fourth. Fourth elongate, curved, subcylindrical, armed with 

two curved, divergent claws (Moznette, 1920). Legs with 

sharp, curved spur■or thorn at the end of each fore leg 

(Tryon and Senson, 1920).

Uhe beetle resembles grain weevil, but many times 

larger ('Dryon and Benson, 1920; McCarthy, 1920).

Adults about 11 mm (Froggatt, 1923c) to 14 mm
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(Fawcett, 1913) in length and 4 mm (Moznette, 1920) to 4*23 

mo (Pinto, 1928) in breadth with rostrum measuring 1/8 inch 

(3.17 mm) (Pinto, 1928) to 4 mm (Fawcett, 1913) in length.

Ho marked difference between sexes is observed 

(Tryon aid Benson, 1920; McCarthy, 1920? Pinto, 1928; 

Simmonds, 1933) except that males are usually slender than 

females (Pinto, 1928). Female has the proboscis slightly 

longer and narrower than that of the male (Tryon and Benson, 

1920). ^irst ventral abdominal segment of male was more 

or less strongly impressed in the middle, while in female 

it is flat or even slightly convex. Rostrum of male is 

more coarsely punctured and the punctures though becoming 

finer extend almost to tbe apex, where-as in female the 

apical half of the rostrum is practically smooth (McCarthy, 

1920).

Bionomics of C. sordidus :

Egg : She female bettie laid eggs singly in the

outer leaf sheaths of ths banana. The eggs were more often 

deposited on the stools just above the bulb, and on sheaths 

that were partly decayed (Moznette, 1920; Cendana, 1922; 

Edwards, 1925; Braithw&ite, 1963; Ruiz, 1973). 2 he female 

after selecting a site just above the ground level where 

stem and bulb join, ate out a small tunnel and turning round
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deposited the eggs in the bottom of the tunnel (Moznette, 

1920; Cendana, 1922; Froggatt, 1925; Urich, 1925; Sen and 

Prasad, 1953)* She Incision v?as made horizontally or 

slightly downward into the outermost leef sheath, by means 

of her beak or snout. She then reversed herr> position and 

laid a single egg at the bottom of this pouch (Cendana,

1922). Different workers have stated that the eggs were 

laid in different locations, & few eggs were laid loosely 

in the slightly decayed leaf sheath (Moznette, 1920). Eggs 

were deposited singly upon the base of the banana stem near 

the crown, less often on ths bulb beneath the soil (Jepson, 

1914). ®he eggs were laid on the surface of the bulb below

the ground level (Watts, 1917) or laid mostly in coras and 

in fallen stem (Weddel, 1945) or laid in a small burrow 

among decaying leaf bases at the crown or in a crack in a 

similar situation (Hoy and Sharma, 1952) or laid between 

leaf sheath scars on the crown just above the ground (Feakin, 

1971)» egg luring half an inch above the level of soil 

(Fawcett, 1913), or a few inches above the surface (Jepson,

1914) or laid about 25 cm froa the surface of the ground 

(Cendana, 1922).

Incubation period varied greatly depending on 

temperature. Eggs hatched In 3 days (Swain, 1952) to 28 

days (Weddel, 1945).
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Grub s

fhe humber of moults as reported by previous workers 

varied from two (Froggatt, 1923a) to six (Cendana, 1922)*

Larval period v/a3 found to vary according to 

climatic conditions from 12 to 165 days (Fiji ~ Faacett,

1913* Jepson, 19145 Florida - Hoooette, 1920; Queensland - 

2ryon and Benson, 1920; Froggatt, 1921* 1922b, 1923®»c, 

1924b,c, 1925, Weddel, 1948; fliilippines - Cendana, 1922; 

Brasil - deAzevedo, 1922; Ceylon - Jardine, 1924; Pinto,1928; 

Mauritius - Edwards, 1925; Trinidad - Urich, 1925; Uganda - 

Harris, 1947; Hill, 1975; Moeragua- Swain, 1952; Formosa - 

Cheng, 1957; B1 Salvador - Siliesar, 1961; Ireso, 19^9? Sao 

Tome - Schmidt, 1965).

full grovsn grub tunnelled its way downwards end 

made a roomy cell near the epidermis of the bulb where it 

transformed into pupa (Jepson, 1914; Mognette, 1920; Oendana, 

1922? Froggatt, 1925; Braithvmite, 1963). Pupal chamber was 

found lined with excreta (Fletcher, 1914).

grepupa :
1 t

Fully grown grub stayed in a comatose condition for 

three days before changing into pupa (i?into, 1928). It stay­

ed dormant for a time exhibiting but little powers of
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movement if disturbed. Prepupal stag© lasted for 1 to 3 days 

after which the larval skin was lost exposing the pupa 

(Froggatt, 1922; 1925; Boy and Sharma, 1952).

Pupa i

Pupal chamber was situated below ground level and 

just underneath the bulb, and also observed as far as two 

inches from the bulb in cases of heavy infestation. Ho 

cocoon vas formed but occasionally a few strands of fibre 

were noticed at the tunnel end of the chamber. 'Dhis gener­

ally occurfed in dry material or in tissues of leaf bases 

(Froggatt, 1925; Hoy and ^harma, 1952).

Variation in pupal period was observed depending on 

climatic conditions. She period varied from five days to 

fifteen days (Fiji - Fawcett, 1913; Jepson, 1914; India - 

Fletcher, 1914; Queensland - fryon and Benson, 1920;

Froggatt, 1921, 1922b, 1923a, 1924b, 1925; Philippines - 

Cendana, 1922; Brasil - de Azevedo, 1922; Mauritius - Edwards, 

1925; Trinidad - Urieh, 1925; Ceylon - Pinto, 1928; Uganda - 

Harris, 1947; Hill, 1975; Formosa - Gheng, 1957; El Salvador - 

Siliezar, 1961; Sao 2ome - Schmidt, 1965)*

Adult :

Adult weevil after emerging from pupa remained 

dormant in the pupal chamber for 6 to 7 days (Froggatt,
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1921j 1923), 3 to 6 days (Jardine, 1924), 4 to 5 days 

(Bdwards, 1925)* then the adult pushed Its way out of the 

bulb (Cendana, 1922).

Life Cycle t

Total life cycle from egg to adult varied consider­

ably, depending on the temperature from 29 to 180 days 

(Jamaica - Anonymous, 19171 West indies - Watts, 1917; 

Philippines - Cendana, 19 22 ; Queensland - Froggatt, 1922a,d, 

1924b, 1925; Trinidad - Urich, 1925; Belgian Cango - 

Ghesquiere, 1927; Mauritius- ffoutia, 1931; Uganda - Harris, 

1947; Sev? South Wales - Braithwaite, 1963). £. sordidus had 

four generations annually in 2&ihoku (Shiraki and Sonan, 1937), 

not sore than five generations in Philippines (Cendana,1922).

Adults were found to be gregarious in cavities 

and depressions in the outer leaf sheaths of banana close 

to the ground level and also below the surface (Moznette,

1920). It hid in a leaf sheath or below ground level near 

the corm on which it fed (Edwards, 1925). It lived in rott­

ing stems where the humidity was very high. Infact, the 

adult weevils were always moist (Whalley, 1957)* came out of 

ground and sought hiding place among decaying leaf sheaths 

(Cendana, 1922), Weevils were sluggish in movement and 

feigned death or ‘Play possum* on being disturbed (Moznette,
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Adults were sluggish and most active during the 

hours of darkness (Harris, 1947), particularly sluggish 

during colder portions of th© year (Froggatt, 1922d). 1’heir 

period of greatest activity was from 6 O’clock in the after­

noon to 6,0’clock in the morning (Cendana, 1922). Adult 

moved only at night over the soil and air, during day time 

remained underneath soil or in crevices. In dull weather 

immediately after rains they, came on to the soil (Hoy end 

Sharma, 1952). Beetles were found to be adhorrent to light 

(Froggatt, 1924).

Ho damage was done by the adult, the function of 

adult being purely reproduction (Froggatt, 1925; Hoy snd 

Sharma, 1952). Ihe food of adult weevil was undoubtedly 

the substance of the banana plant i .e ., cor® or the material 

of rotting stems (Froggatt, 1921, 1925). Its normal food vms 

dead or dying banana plants (Hill, 1975).

She longevity of the adult was not known but they 

lived in dry earth without food for three months (Pawcett, 

1913) or two months ($oznette, 1920) and not longer then 17 

weeks with food (Fawcett, 1913)» lived for two years (Harris, 

19$7; Schmidt, 1965; Siamonds, 1966), 5 to 3 months (Jardine,

1924). 'Dhe longevity of imagoes ranged from 471 to 483 days 

(Froggatt, 1923)» 16 to 21 months (Proggatt, 1924)* 16 weeks

19205 Froggatt, 1925).
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(Jepson, 1914)., 103 days in captivity (Cendana, 1922). 2he 

average life of the beetle in the laboratory v»as as high as 

748 days. Under starved conditions the life was short, when 

the soil was dry being only a few days. $hen the soil was 

kept dosap it sight extend to six months (Froggatt, 1925). 

Adults lived fca? considerable time without food (Cendana, 

1922). In dry soil, they died without food within 5 to 6 

days and if soil wo.s damp they v;ere found to live for more 

than 100 days in cooler months, 1 lived for 70 to 121 days with­

out food in damp soil (Froggatt, 1924). If exposed to dry 

sun they died in few seconds (Froggatt, 1923). In submerged 

conditions they survived for 120 hours (Froggatt, 1923), 

withstood 12 days of complete submergence,(Froggatt, 1924).

Beetles were nocturnal (Moanette, 1920; Siismonds, 

1966), they came out during night to feed and lay eggs 

(Simmonds, 1966).

3!here was a period of about one month from the 

emergence of the female beetle until the first eggs were 

laid (froggatt, 1923). Preoviposit ion period ranged from 

14 to 99 days (froggatt, 1922b, d, 1925).

Sgg laying throughout life, influenced only by 

seasonal climatic variations, decreasing v/ith advent of cold 

weather nnd also possibly by th© age of the insect. Ovi-
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position more in early part of life of 16 to 21 months 

(Froggatt, 1922d, 1924c).

fotal nuaber of eggs laid by a female varied 

between 10 to 15 and in exceptional cases hundred (Simmonds, 

1966)* Each female laid 14 eggs or less (Dryon and Benson,

1920), 10 to 50 eggs or more (Hill, 1975).

During copulation, the male surmounting the female, 

hung down well over the pygidiua of the latter, thus bring­

ing its penis and vagina into close juxtaposition, in this 

position connexion took place. 2 his act took place readily 

in captivity (Froggatt, 1923c),

Reproduction wes throughout the year (Urich, 1925). 

During the heat of summer and cold of winter breeding was 

much less compared to spring and autumn (Froggatt, 1923b).

According to Simmonds (1933) out of 100 adults taken 

at random 54 were males and 46 females.

By using traps Freeman (1919) collected 644 adults 

during December, 511 in January, 270 in February, 341 in March 

from an area of 3/5th of &a acre. Where as Froggatt (1925) 

collected 30,000 beetles between February and July, in August 

1222, September 1472 beetles. According to Gomez Clemente 

(1947) number of beetles collected reached peak in January,
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February, tfarch, October, November and December, Wallace 

(1938) reported that the beetles came freely to the baits 

in the months of September to April and there was complete 

avoidance of bait in the depth of winter.

Route: and mode of infestation j

C, sordidus was undoubtedly distributed from one 

country to the other and from one plantation to the other 

by the transportation of infested suckers and root stocks 

used for propagation purposes (Cendana, 1922; Hoy and Sharma, 

1952; Schmidt, 1965) and spread was also by crawling from 

infested area to the newer plantation (Cendana, 1922; Boy 

and Sharma, 1952; Braithwaite, 1963)* or by flying (Froggatt, 

1925; Roy end Sharma, 1952). Sometimes it spread by washing 

down due to rain water or flood water in gullies and steep 

slopes (Froggatt, 1925; Soy and Sharma, 1952).

According to Wallace (1938b)., the beetles were found 

to have migrated across a belt of Paspalum dilatatum whose 

width varied from 12 to 34 yards. However, considering the 

fact that a clean new plantation had been growing for 16 

months so close to the heavily infested old plantation, the 

degree of infestation seemed very small.
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Plight i

Experiments carried out both in field and laboratory 

to tsst the power of flight showed that the beetles never 

attempted to expand their wings (Froggatt, 1923a). However, 

according to Urich (1925) the adults were able to fly. Watts 

( 1917) stated thst they flea during night and they were not 

attracted to light.

Experiments in field snd specially prepared trays 

indicated that although flight probably did occur, st times, 

it was practically negligible as a factor in the spread of 

the pest. Both sexes, particularly, females, migrated fre­

quently and rapidly, especially during warm heavy rains in 

November - January. Migrations occurred on warm humid night 

during certain seasons of the year and that contraryi&o the 

results of previous investigations flight was a major factor 

in them (Simmonds, 1929? 1932, 1935))

Froggatt (1924b), based on the data received frota 

Queensland farmers who observed that in one case beetles 

were found in a vessel just inside, in another in a vessel 

outside the house, stated that under undefined conditions 

the adult weevils did fly. In another instance, the beetles 

flew into a room through a large open shutter a little after

7 p.m. on a warm, cloudy night early in February. In another



39

instance th® beetle flew at night to a height of about 12 

feet, on to a table in the verandah of a house situated 

close to banana stools, £h© climatic conditions were given 

as ’’tauggyfafter a few days of solid rain”, This occurred 

during the first week of March, She same author in 1925 

stated that flight normally occurred on “warm muggy nights 

shortly after dusk", for the most part between the later 

part of November snd first half of April.

Varietal resistance :

Banana borer G. sordidus was apparently confined to 

the banana, all varieties of which were attacked impartially 

(Gowdey, 1923; Roy and Sharma, 1952), All varieties like 

' Gingel’i* and 'Banana Carree' in Mauritius (d'emmerez and 

Gefrert, 1921), Cavendish, iady's finger, Sugar banana, 

Plantain, Gros Michel, Dacca in Queensland (Froggatt, 1921;

1925), Musa fehi in Fr&ncais de 1*oceanie (Millard, 1952)j 

M. accuainata sub. sp. siamia in Malaya and Banksii in 

Queensland (Hord and S'lippin, 1956), M. paradlsiaca,

K. arnoldiana, M. textiles in Belgian Cango (Ghesquire,1927)» 

were found to be infested severely.

Variety Lacetan was also attacked to some extent in 

Philippines (Cendana, 1922), some varieties like Cango, Java 

and Hanica showed-some resistance in Brazil (Ellas, 1960),
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Variety Gros Michel was more susceptible than Boutround 

(probably Laeatan) in Honduras (Hord and Flippin, 1956). 

Plantain (Musa sepientuia var. paradisiaca) was more preferr­

ed than banana in Puerto Rico (Wolcott, 1934) and variety 

Makabou in St. Lucia appeared to be less susceptible (Hutson, 

1918). In Honduras. Musa balbisiana seemed to be rather 

resistant (Herd and Flippin, 1956). In Indla^varieties like 

Alpan, Champa, Kothia, Malbhog, Bars an i,, Batisa-Malbhog were 

found to be more susceptible compared to Batisa which was 

the least susceptible (Sen and Prasad, 1953).

M. sepientum was less resistant, than M. nana.

M. brieyi and M. emasculata were found to be resistant to 

the beetle attack, while M. sepientum was found comparatively 

less resistant in Belgian Congo (Ghesquiere, 1927).

, According to, Simmonds (1966), G. sordidus attacked 

only members of the genus Musa and no cultivar was known to 

possess any useful degree of resistance to the pest.

Chemical control of banana rhigome weevil t

Gravier (1907), suggested immersion of bulbs in 

Bordaeux mixture. Sodium arsenite dust and spray, mercuric 

chloride spray, barium chloride spray, lead arsenate dust, 

Paris green dust, Paris green flour mixture,. calcium arsenate
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dust aad borax dust were tested against banana borer and 

found that dusts were ©ore satisfactory than sprays. Paris 

green was the most satisfactory (Froggatt, 1922d, 1923b,c, 

1925, 1928). Paris green flour mixture was further proved 

to be affective (Gowdey, 1923? Wallace, 1937; Boy and Sharma,

1952).

According to Froggatt (1923a,c) and Gowdey (1928), 

paradichlorobsnasn© was effective against weevil while Smith 

(1929) reported that paradichlorobensene was not satisfactory*

W£ in comparison with other insecticides like, BHC, 

polychlorocyclohexane sulphide, ENG, dieldrin and aldrin 

was not effective (Cullie, 1950; Cheng, 1957). However, 

spraying of DXKU 0 .16  per cent minimised the attack of weevils 

(Sen and Prasaji, 1953).

Chlordane 20 per cent and aldrin 25 per cent were 

found to be effective (Swain, 1952). It was observed that 

dieldrin and aldrin mixtures applied annually at the rate 

of 2 lbs per acre protected the crop (Sinsmonds and Simmonds,

1953). Batchelder (1954) tried toxaphene, chlordane, aldrin . 

and dieldrin as drenching sprays. Pieldrln was superior in 

residual toxicity and performance.

According to Whalley (1957), 0.5 per cent dieldrin 

dust proved to be easy and safe to use under all conditions.
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Aldrin (2  lb a«,i. per acre) and dieldrin  (1 lb a . i .  per acre) 

were found to offer  excellent control to comparison to l in d ­

ane (8  giB* a A i  per acre) the performance of which was poor 

(Braithw aite , 1958)*  Leach’ s (1953)/; experiment showed 

that dieldr in spray at 1 .5  lb toxicant per acre applied to 

th© base was much superior to Y  -£RG«; Also dust applicat-* 

ions of 50 per cent W£ of d ieldria  in gypsuia (4 *9 6 )  to soil 

around base of each plant mat after removal of trash or in 

a r t if ic ia l  fertilisers  around the roots at g lb  dieldrin per 

acre reduced the number of weevils caught in trsps0

According to Braittm'aite (1963), 0 .05  per cent a.i. 

of dieldrin or 0.1 per een’t a.i. of aldrin or 0.1 per cent 

a.i. of heptschlor at one pint per plant was found to be 

effective (Walfenbarger; 1965; Besng, 1969). Wolfenbarger 

(1965 ), observed that granular formulations were slightly 

effective than emulsions. Braithwaite (1967) tested aldrin 

et 1 g dieldrin at 0 .5  and heptachlor at 0 .5  snd 1 lb a.i. per 

sere snd found that these insecticides controlled banana 

borers effectively. 2 hree organophosphorous insecticides 

vis., diaaiaon, fenchlorphos and Bayer £4400 (1 lb a.i. per 

acre) were also tested and they were relatively ineffective 

against banana borer.

Adult weevils may be destroyed by attracting them
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oa to small chopped' sections of old pseudostem whiGh have 

b©en dusted with 2-isopropoxyphenyl~H~raethyl carbaraate 

(.Anonymous, 1969a ). Adults exhibited high resistance to 

aldrin and dieldrin and less resistance to Y -BHC (Edge,

1 9 7 4 ) .

Pullen (1 9 73 ) tested pirimiphosethyl (Pirimicid,

5, 10 and 50 per cent) at 1 .5  and 2 .5  gm a . i .  per plant, 

terrscur p ' ( fensulfot hion 7 .5  per cent) at 3 gm s . i .  per

g
plant and Kepone (Chi or dec one, 5 per cent) at 3 gm a . i . .per

plant applied in a circle  o f  weed free  so il  around the plant. 

Pirimiphosethyl formulation gave persistant control of 

G. sordidus comparing' favourably with the other two treat­

ments both in terras of action and persistence of control.

Resistance to dieldrin was suspected in banana 

borer by Shanahan and Goodyear (1974 ) when individuals in 

samples survived topical application o f  1 micro l itr e  of

0 .2 5  per cent d ie ldrin .
t

Roberts (1956), reported thet an aerial application 

of granular dieldrin  gave some control. Bullock and Evers 

(1 9 6 2 ) tested 10 per cent granules of a ldrin , dieldrin  and 

heptachlor at the rate of 2 lb a .i .  per acre (1 .12  03 per 

iaat) and noticed that dieldrin  was superior to the other two 

insecticides , ^erracur p? 10 per cent granular organophosphate
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at the rate of 30 gm per plant on clean soil controlled 

banana borer effectively (Anonymous, 1969b).

Gaud, et s i., (1975) tested kepone 58, diazinon 

14®, Pieldrin 15HJ, dasanite I56r, disulfoton 10G (disyston 

10Grj lannate 90S); oarbaryl (sevin 30WP; BOW), par et hi on 

15WP, carbofuran 106 (furadan 10Gr) and found that dieldrin 

15KC at 5 ml, aarbofuran 10G (furadan 1QGr) at 10 gm? dasanlte 

15®r at 14 g®. and kspone 5P at 2 oz per plant were most 

effective.



MATERIAL AND M ETHO DS



I I I .  M l I A L  m i) KSfBPDS

A detailed study of the banana rhizome weevil was 

undertaken during th© period fro® September, 1970 through 

September 1974. Adult weevils collected from infested 

banana fields around Nanjangud,Mysore district, were maint­

ained as stock culture on rhi somes which, in turh wore place- 

ed in cylindrical 3ars (Pig. 1) covered with damp muslin 

cloth.

Mass rearing :

For mass rearing, the weevils were enclosed in
. &

pneuEistic troughs containing banana pseudostem (3 cm in 

height) for feeding and ovi-position (P ig .2 ). The pseudo- 

stems were changed one© in four days. The eggs were coll­

ected along with a strip of pseudosteai end were placed in 

pneumatic troughs (18 cm x 12 era) containing moist sand at 

the bottom to a depth of 2 cm and closed with damp muslin 

cloth (Fig. 3 ). Subsequently grubs were transferred on to 

the rhisome (15 cm in height snd 4 era in diameter) for 

further development.

Survey and seasonal fluctuation of weevils :

Field observations on the incidence of the pest and 

seasonal fluctuations in the population of the weevil were



Fig. 1 j Cylindrical glass ;Jer used to raaiutain

the stock cutture of Cosmopolites sordidus

Fig. 2 s Pnaumatie trough used for feeding and 

oviposit!on of £. sordidus



P i g . 2.
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carried out in the two infested fields (3 acres and 1.5 

acres) around Nanjangud at intervals of two to three weeks. 

Traps of split pseudostems measuring 30 cm in length were 

placed with the cut surface against the soil close to tbe 

base of plants and were covered with trash in order to 

assess the population. len such traps were placed per acre 

at random. Counts of weevils noticed at each trap (after 

24 hours) were considered as indicative of the fluctuations 

of weevil population in the garden. Studies using traps 

were carried out for two years from September, 1971 to 

September, 1973.

A survey was conducted during the year 1973, In 

major banana growing areas of the State, viz., Bangalore, 

Belgaum, Bellary, Chikkamagalur, Chltradurga, Coorg, ^harwar, 

Hassan, Kolar, Handya, Mysore, North Canara, Shimoga, South 

Canara and Tuokur, to know the distribution of the pest. In 

each area three plots of one acre each were selected rand­

omly and in each plot ten traps were placed at random. The 

incidence in these areas were recorded according to the 

following scale by counting the number of weevils: < 5 - low 

infestation; 5-10-medium infestation; )> 10 ** Heavy infest­

ation.
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Life cycle t

Studies on the life cycle of the weevil were carried 

out in the laboratory. Freshly emerged individual pairs of 

weevils were released in pneumatic troughs with moist sand 

at the bottom on which a piece of pseudostem (8 cm in length) 

was placed (Fig. 2) and the top covered with damp muslin 

cloth. A pair of weevils were released to each pneumatic 

trough and ten such troughs were maintained. Barller obs­

ervations, in which the food was changed every day revealed 

no egg laying or egg laying in negligible numbers and 

appreciable number of eggs being laid on the second day, when 

food was not changed and weavlls least disturbed. So the 

pseudostems were replaced every alternate day. Such of those 

strips of pseudostems which had eggs were then plaoed in 

separate pneumatic troughs (13 cm x 12 cm) to study the 

incubation period of the eggs. On hatching, the grubs were 

transferred to fresh pseudostems of 8 cm height (Fig. 4).

The pseudostem was preferred to rhlEome for laboratory 

studies as tunnel caused by grubs was easy to locate, Since 

there was no blackening of the tissue, head capsule could 

be easily located and pseudostems were easily available. 

Before introducing the grubs, a small hole was made with the 

help of steriliEed blunt iron rod on the leaf sheath into 

which a grub was introduced. Fresh food was provided every



Pneunfitic trough containing bnnana 

pseudostem strips with eggsofC. sordidus

Fresh pseudostem used for studying tbe 

life cycle of <3, sordidus



P ig .4
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alternate day. For recording the nuaber and duration of 

instars, the grubs were taken out of pseudostem and the 

tunnels were examined for moulted head capsule. This 

procedure Involved frecuent disturbance to developing grubs. 

Two undisturbed series were run simultaneously every time to 

study the entire life cycle, one on pseudostem and the other 

on rhizome. The same procedure was adopted in the determin­

ation of the time of pupation, duration of pupal period and 

emergence of adult weevils.

The same set explained above was used for determin­

ing pre-ovlposlticn, ovlpositlon and post-oviposition 

periods, fecundity and longevity of the adult.

Another experiment was conducted to determine the 

survival period of the adult weevils with and without food, 

and in dry and wet soil. Long plastic cups were used (Fig. 

5). Two sets having moist soil with and without food and 

another two sets having dry soil with food end without food 

were maintained under observation. Twenty five weevils were 

enclosed far each set.

Flight habits *

Three experiments were carried out to induce flight 

in the adults of Cosmopolites sordidus to know their ability

of dispersal by flight in search of food.



P le s t io  oup* used fo r  tht study  o f  a d u lt  

lo n g e v ity  o f C . so rd idus under d if fe r e n t  

conditions
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In the first experiment, four cylindrical jars 

(20 cm In height, 15 cm In diameter) with 5 cm of wet sand 

were taken end ten weevils were released Into each jar.

Food was not supplied to the weevils during the entire 

observation period of one week.

In the second experiment, a glass trough with a 

diameter of 20 cm was taken. In the centre of the trough 

a piece of banana pseudostem (15 cm height, 7 cm. diameter) 

was placed and water was added to a height of 5 cm. Ten 

weevils were allowed on the pseudostem and left for one week 

for observntion.

In the third experiment ten weevils were taken to 

which thread was fixed on their pronota with the help of wax 

and were hung in the incubator. The temperature of the 

incubator was raised to 35°C and the humidity was maintained 

at 65 to 70 per oent with the help of two plastic troughs 

filled with water. Both troughs were connected by a thick 

band of cotton.

External morphology :

Morphology of larvae and adults were studied by 

preparing slide-mounts of various parts by adopting the 

following method. The lnrva was killed by dipping in hot 

water for one or two minutes. It was then dissected to
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remove the in ter an 1 content end kept in 10 per cent (OH 

solution for varying periods of a few hours to a week 

depending upon the parts. The digested materini wes washed 

several times in water and dehydrated in a mixture of 

glacial acetic acid and carbolic acid (1!1), carboxylol (1:1) 

and xylol alone, keeping for 5 to 15 minutes in each of the 

above. The dehydrated material was mounted on micro slides 

using Canada balsam as a mountant. These slide-mounts were 

dried and used for description and for making diagrams.

The details of the characters that could be seen 

under a phase contrast microscope are shown in the diagrams.

A stereobinocular was used for the description and drawing 

of different stages like grub, pupa and adult.

Host range :

To study the suitability of different plants as 

hosts in the laboratory, host materials obtained from local 

market were placed inside pneumatic troughs and each one was 

replicated thrice. Five pairs of weevils were released in 

each trough and the mouth closed with damp muslin cloth. 

Observations were made once in 15 days, for the survival of 

the adults and the development of the infestation if any. 

Similar experiment was conducted to study the development of 

grubs by releasing five grubs in each of the host material.
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The following hosts were used.

Common name Solentifio name Family

1. Elephant foot Amorphophallm
campanulatus Blume

Araceae

2. Sweet potato Ipotaoea batatas (linn.) Convolvulaceae
Lam.

3. Canna Canna orlentails Rosc. Cannaceae

4. Tapioca hanlhot esculent a CrantK Huphorbiaceae

5. Potato Solan urn tuberosum L. Solanaceae

Varietal resistance of banana to rhizome weevil :

Fifteen varieties of banana (Table II) were collect­

ed from Pineapple end Banana Research Station, Trlchur In 

Kerala. These varieties were selected after discussions 

with the scientists of the Department of Horticulture, 

Agricultural College, Hebbal, Bangalore. These varieties 

represented majority of tbe genomic groups under the 

family Musaceae. These varieties were screened for their 

resistance to the weevil attack. The experiment based on 

randomised block design consisted cf fifteen treatments 

replicated three times. Each replication was grown In 

50 x 50 x 50 cm cement cistern. They were filled with red 

sandy loam soil initially to a depth of 20 cm; suckers were



Table IX

Different varieties of banana used for varietal resistance 

studies and their genomic constituency

S.Mo. Variety Genomic Code
constituency

1 Lacatan AAA A

2 Cavendish (Robusta) AAA B

3 Cavendish (Dwarf) AAA C

4 Vlrupakshl AAB D

5 Slrumall AAB E

6 Men dr an AAB F

7 lias a bale AAB 6

8 Budubale ABB H

9 Nell ebon tha ABB I

10 Peykunnan ABB J

11 Musa balblslana Colla AA K

12 Musa acuminata Colla AB L

13 Neypoovan AB M

14 Poovan AAB N

15 Maduranga ABB 0
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pieced and remaining apace was filled with a mixture of sand, 

farm yard manure and red sandy loam (1 :1 :1) leaving a space 

of 15 cm froa top ria. Twenty five adult weevils were 

released after thirty days of planting, and cultivation 

practices like fertilizer, application, watering, removal of 

weeds etc., were followed uniformly for all the treatments.

At the end of three aonths all the plants were uprooted and 

nuaber of Immature stages naaely grubs, prepupae and pupae 

noticed was recorded. Based on tbe aultipllcrttlon rate of 

the weevil and the extent of dnaage caused, the degree of 

susceptibility of each variety to the weevil attack was esta­

blished.

Control of the banana rhizome weevil :

An experiment was carried out to evaluate four 

granular soil Insecticides for their efficacy in the control 

of banana rhizome weevil. All the insecticides were tested 

at a single level applied once (Table III ) .

A completely randomised design with five treatment* 

and six replications was used for this experiment. Banana 

suckers (variety: Budubale, group : A&B) were planted onto.

In cement cistern, twenty five adult weevils were released 

on each plant at the time of planting. All other agronomic 

practices were followed uniformly for all cisterns throughout



Table III

Insecticides with their chemical names end the dosage used 

for the control of banana rhizome weevil

Treatment
No.

Treatments Dosage 
a.i/plant 
(in gm)

Amount of 
Insecticide 
a llied / 
plant 

(in gm)

*0 Control - -

Phorate (Thimet 10G) 
0,0-diethyl S-(ethyl- 
thio) methyl phospho- 
rodithioate

1.0 10.0

*2 Carbofuran (Furadon 3G) 
2,3-dihydro-2,2-dimethyl- 
benzofuran-7-yl methyl- 
carbamate

1.0 33.0

T3
Dlsulfoton (Disyston 5G) 
0,0-diethyl S-2(ethylthio)- 
ethyl phosphorodithioate

1.0 20.0

*4
Quinalphos (Ekalux 5®)
0 ,0-diethyl-O-^T Quinoxalinyl* 
(2 )_7-th i onophosphat e

1.0 20.0
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tbe experimental period. Filling of cisterns was done as 

explained earlier.

Vieighea quantities of the granular insecticides 

were applied one month after planting around the base of the 

plant and mixed with soil followed by watering. One month 

after the application of the insecticides, the plants were 

uprooted and the number of surviving grubs, pupae and adults 

was recorded in addition to the visual symptoms like margi­

nal drying of leaves, dead heart etc.



EXPER IM EN TA L RESULTS



IV . U t & x l h & i A JU Ai&liM*

A .  EXIBHNAL M Ofa'HOLOaY 07  T H S  U F S  STASES

The external structure of different life stages
Pu PfiL.

namely egg, grub, pre-pupa,Kand edult Is described in tbe 

following pages.

a. Sg£ i

The freshly laid egg is pure white, elongate, oval 

in shape (Fig.6). The length ranges from 1.80 to 1.98 no 

(average, 1.92 mm) while the breadth ranges from 0.54 to 

0.69 mm (average, 0.62 mm) (Table IV).

As the development of the egg progressed, the 

apical end of the egg gradually turns hyaline, * <fcy before 

hatching the apical end of the egg turns cloudy and tbe 

mandibles of the developing grub appear as fine brown lines 

through the chorion. The gradual development of the mouth 

parts and the cranial sclerltes of the grub are seen disti­

nctly (Fig. 7).

b. Srub s

First Instar : Head hypognathous, yellow with two

pairs of black pigmented spots resembling ocelli, located 

above the base of the mandibles, anterior being larger than



Table IV

Measurements of egg, prepupa, pupa and adult (in mm) of

C. sordldui

(Average of twenty five)

MINIMUM MAXIMUM AVERAGE

fl L 6 L fl

Egg 1.80 0.54 1.98 0.69 1.92 0.62

Prepupa 10.50 3.50 12.50 4.00 11.50 3.85

Pupa 11.00 3.50 12.50 4.00 11.45 3.90

Adult 11.00 3.50 14.50 4.00 12.55 3.75



Fig. 6 i Egg ot Cosaopolltea aordldua

F i g .  7 * Bgg ot C.  aordldui showing th* outlines

of ths head and mandibles



F i g . 6

? i g . 7
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the posterior, irregular in outline end located et the 

base of the mandible. Epicranial suture inverted T-shaped. 

Antenna single segmented, somewhat globular. Labrum flap 

liko with U-shaped brown sclerotisation beneath. Mandibles 

longer than broad with two apical teeth, one longer and 

more prominent than the other, fhere is also a smaller,
*

bluntly rounded lobe a little posterior to the second 

smaller one. Maxillae with two maxillary palpi and labium 

with two labial pal*i distinct. Anterior margin of the head 

(Uypostomal and hypopharyngeal bracon) yellowish brown.

Thoracic and abdominal segments white, sparsely 

covered with setae of which those on 8th, 9th and 10th are 

prominent. The last three abdominal segments dorsoventrally 

flattened giving a truncate appearance to the abdominal tip. 

Two pairs erf elongate, biforus spiracles placed dorso-later- 

ally on the prothoracic and 9th abdominal segments are very 

prominent.

The length and breadth of the cranium are almost 

same and ranges from 0.45 to 0.51 mm (average, 0.48 am).

The body length ranges from 1.80 to 2.13 mm (average, 1.99 

mm) while the breadth ranges from 0.60 to 0.81 mm (average

0.73 ®tt‘) (Table V),
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Second instar : Head brownish with deep brown coronal

suture. Coronal suture more prominent with an internal 

keel, Which extends anteriorly beyond the forking of the 

frontal sutures. Frontal sutures very pale. Frontoclypeal 

suture, hypostomal margin, hypopharyngeal bracon reddish 

brown. Ocelli two pairs, the anterior being more prominent, 

brownish yellow in color. Antennae transluscent, of the same 

shape as in I instar. Mandibles reddish brown with darker 

margins, with the third apical tooth more prominent. Body 

fusiform. Other characters similar to 1 instar grub.

The length and breadth of head are almost same and 

ranges from 0.57 to 0.66 mm (average, 0.61 mm). The body 

length ranges from 0.99 to 1.44 mm (average, 1.03 mm) (Table 

V).

Third Instar : Head yellowish brown with anterior margin

of cranium reddish brown. Ocelli two pairs, darkly pigment­

ed, anterior larger. Coronal suture extending beyond the 

forking of the frontal sutures. Body white. Other characters 

similar to first and second Instars. Antenna single seg­

mented, some-what bullet-shaped. Abdomen gradually broaden­

ing posteriorly.

The length and breadth of the head almost same and
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ranges from 0.72 to 0.81 mm (average, 0.76 mm). The body 

length ranges from 3.45 to 3.90 mm (average, 3.72 mm), where­

as the breadth ranges from 1.29 to 1.53 mm (average, 1.39 

mm) (Table V).

Fourth Instar : Similar to third instar grub in all

respects except for the increase in sire. Measurement of 

head (both length and breadth) ranges from 1.14 to 1.24 mm 

(average,1.19 mm for length and 1.20 mm for breadth). The 

body length ranges from 6.00 to 7*35 mm (average, 6.78 mm) 

while the breadth ranges from 2.25 to 2.85 mm (average,

2.54 mm) (Table V),

Fifth lnstar : Similar to third and fourth instar grubs

in all respects except for the increase in siee. Head 

measurement almost same for length and breath ranging from

1.35 to 1.45 mm (average, 1.39 mm for both). The body 

length and breadth range from 7.80 to 8.55 mm *id 3.15 to 

3.85 mm respectively (average, 8.22 mm for length and 3.54 

mm for breadth) (Table V).

Sixth lnstar : Head reddish-brown in color with coronal

suture pnd its anterior extension darker. Hypostomal and 

hypopharyngeal bracon dark brown. Mandibles dark brown with 

black margins having thre« incisor teeth. Body white, 

anterior ane posterior spiracles with light brown margin.
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All setae light brown in color. Other characters similar 

to fifth instar,

The head length ranges from 1.74 to 1.83 mm (average,

1.79 mm) and the breadth ranges from 1.75 to 1.84 mm 

(average, 1.80 mm). The body length ranges from 9.30 to

10.35 mm (average, 9.90 mm) and breadth ranges from 4.20 to

4.80 mm (average, 4.46 mm) (Table V).

Seventh ins ter (Final instar)-'

Head (Fig. 8) : Free, reddish-brown, rounded posteriorly.

Clypeus (Fig. 9) paler with 2 pairs of setae, the median 

pair being longer than the lateral pair, a yore in front of 

each lateral seta. Antenna consisting of one membranous 

article which bears a conical accessory sensory appendage 

and several minute setae (Fig. 10). Hypostomal end hy^o- 

pharpngeal bracon dark brown; Frontal sutures distinguish­

able throughout their length. Coronal suture distinct, appr­

oximately one-half as long as head. A suture which forms 

straight extension of coronal suture (termed as endocarlna 

by Anderson, 1947) is distinct, measuring on an average 0.58 

mm.

Frons triangular with five pairs of setae; setae 

fs.j, fs2 and fs^ short, subequal, fs^ and fs^ long, subequal.



8 t Head o t  f i n a l  lo g ta r  grub o f  C . so rd idus 

showing tha s e t a l  p a tte rn

das 1 , 2 , 3 , 4 , 5  ■ D orsa l e p ic r a n ia l  se tae  

fs  1 , 2 , 3 , 4 , 5  ■ f r o n t a l  se tae

pas ■ P o s te r io r  e p ic r a n ia l  se tae

▼aa 1 ,2 ,3  *  V entra l e p ic r a n ia l  se tae



¥ig. S X ma
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Two pairs of pores, one pair caudad of fsj and the other 

just laterad of fs^. Fourteen pairs of epicranial setae 

present. Five pairs of minute posterior epicranial setae 

(pes). Dorsal epicranial setae des^, des^ and des^ long 

and subequal, des2 moderately long, des^ short. Lateral 

epicranial setae (les) one pair, medium. Ventral epicranial 

setae (ves) three pairs, ves  ̂ medium In length, ves^ long, 

ves^ short. A pair of pores mesad to des^ present.

The aouthparts are well developed and are of Chewing 

type. The labrum (Fig. 9) dark brown, semicircular and de­

pressed below the level of clypeus; broader than long, upper 

surface with two pairs of setae, one pair situated close to 

the outer margins and the Inner pair located above the U- 

shaped strongly sclerotlsed bridge of the eplpharynx which Is 

clearly seen from the dorsal side. Splpharynx (Fig.11) has 

well sclerotlsed U-shaped bridge, the base of which extends 

beneath the clypeus. There are six pairs of stout, submarg- 

lnal setae located along the anterior margin. These setae 

are blunt and branched, some bifid and other trlfld and some­

times even more. In addition are twelve groups each consist­

ing of a large number of fairly stout, unbranched setae, each 

group being located at the oases of anterior setae. U-shaped 

bridge with three pairs of broad, lanceolate setae along the 

inner margin of epipharyngeal rods; Innumerable number of



Fig. 9 • Clypeus and labruit of final instar grub of

Cl ■1 Clypeus

els 1,2 m Clypeal setae

clsl m Clypeal sensilium

La m Labrum

1ms 1,2 m Labral setae

Fig. 10 : Antennae of final instar grub of C. sordidus

acap * Accessory appendage of the antennae

art ■ Article
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soft hair-like papillae on both sides of epipharyngeal rods 

and many stout papillae inside.

Mandible (Fig. 12) : Stout, more or less triangular with

bluntly pointed three apical denticles, the anterior larger 

than the second and the posterior shortest and bluntly 

rounded; with two setae on the lateral outer side and two

punctures. Molar area not very prominent.

Lablo- Maxillary complex (Fig. 13) t This forms the 

ventral flap of the pre-oral cavity, and consists of a pair 

of maxillae and a largely membranous labium. Sach maxilla 

is elongate, smooth and can be easily differentiated into 

the basal, small, transverse cardo and the elongate fused 

stipes and mala, which is longer than broad. No setae on 

cardo. Ihree prominent long setae, one more towards case of 

stipes, the other two close to the base of palp. Covering 

the mala a dense coating of setae; dlstally the mala with a 

series of broad setae some of which exhibiting a tendency 

to branch. In addition, a single short seta which Is basally

associated with a puncture Is present at the base of the

mala. Maxillary palp two-segmented, the basal segment being 

wider and longer than the distal one which Is more or less 

conical In shape, two punctures present at the distal end of 

the basal palpal segment. A group of sensory pegs arranged 

at the distal tip of the second palpal segment.



f i g .  11 t Bpipharynx o f f i n a l  1b s ta r  grub o f  

C . so rd idus

a ls • Antsro - l a t a r a l  sa ta a

aas ■ A ntaro  - aad lan  sa ta a

SpE ■ Bplpbaryngaal ro te

asap m Kadian sa taa  o f  ap lpbarynx

Fig. 12 * Maodibla of final In s ta r  grub of C. sordidus

■ds 1 ,2  m M and ibu lar sa ta a  

a d s l 1 ,2  m M andibu lar sans I l i a
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Labium located in between the two maxillae and larg­

ely membranous excepting a conical region between the palps

which is sclerotlsed (Prementuo). Three pairs of setae in

the membranous area (postmentum). Three pairs of setae on

the precentum, one mesad of the bases of palpal segments 

and other^anterlor to it. Two pairs of punctures, one at 

the basal palpal segment and the other pair mesad of middle 

pair of setae, The broad ligular lobe was beset with a very 

large number of setae; Another pair of stout setae just 

anteriorly on llgula and these appear, to be clubbed or 

chelate. Labial palp two-segmented, borne on a sclerotlsed 

palpiger, the basal segment broader and distal segment narr­

ower and conical, having sensory pegs at the tip.

Body creamy white, glabrous, stout, fleshy, slightly 

curved anteriorly, apodous. Minute setae sparsely distri­

buted all over the body. Borsally, segments very much wrink­

led and Indistinct, ventrally segmentation more clear. The 

anterior spiracles (Fig. 14) located inbetween pro- and meso- 

thorax on the sld**s and appear to lie close to the head. The 

spiracle elongate with a longitudinal slit. The first seven 

abdominal segments normal, the last two form a broad truncat­

ed posterior end. Each of the first seven bears a pair of 

minute spiracles. The segments increase gradually upto 

fifth segment and there after decrease in width. The seventh



Fig. 13 I Lablo-aaxillary complex of final instar

grub of C. sordidus

bsla Basal sens 1 H ub of nala

bsa Basal sets of sals

C Cardo

LbP Labial palp

11s Llgular seta

Ma Mala

HxP Maxillary palp

P»* 1*2,3 Setae on postaentua

PKt Postaentua

PraS Preaantal sclerlte

proas Setae on praaentua

S Stipes

sis Sensillua of stipes

saa Setae of aala

®*1#2,3 Stlpeal setae

Fig. 14 i Spiracle of final Instar grub of 

C. sordidus
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segment is the smallest of the normal segments. The sloping 

of the truncate abdominal tip starts from 8th abdominal 

segment. The posterior spiracle located on eigth abdominal 

segment is similar to that of the anterior spiracle. The 

dorsum of the 9th segment flattened. The 10th segment is 

not clearly seen.

Uhaetotf-xy (Fig. 15,16) '• Tbe setal pattern as seen on 

one side of the oody is presented here, rronotuw ¥,ita 9 

setae. Pleural area witn two setae (p is ), pls^ medium and 

plSj long. Pedal area with p group of six setae, one long, 

one medium and the rest short and subequal. Sternal setae 

short, heso- and meta-thorax with one prodorsal seta (prsj 

on prodorsum (Pr P) and three past dorsal setae (pds) on 

post dorsum. Pds1 and pds^ short, pds^ medium. Alar erea 

with one median seta. Spiraculer area of aesothorax with 

one long seta. Pleural area with one medium seta, pedal 

area with six setae^two long, subequal, rest short, subequal. 

Sternal area with one seta shorter than the seta on sternal 

area of metathor»x. M#»tathorax with 4 short setae on spir- 

acular area, one epipleurpl seta, one pleural seta and six 

setae on pedal area, three long, subequal, thre® short and 

subequal.

x'rodorsum of typical abdominal segment with one seta, 

medium in size, xostdorsuiu of typical abdominal segment



Fig. 15 i Gemidiagramatic sketch showing chaetotaxy 

of final instar grub of 0 . sordidus

lh I Prothorax

DPt Eorsum of pronotus

rdA Pedal area

PI Pleurum

pls1 -
Pleural setae

pis 2

Sp a Spiracle

St a Sternum

Ih 11 Kesothorax

A1A Alar area

pds1,2,3 * Post dorsal setae

PrP Prodorsum; prs * Prodorsal se

jrsE Postdorsum

SS « Qpiracular seta

Ih 111 Ketathorax

Ab I,VIII,IX * Abdominal segments

eps ■ £plpleural seta

eus 1,2 * Kusternal setae

Fid I ,II ,III » Folds on abdominal segments

IFld * Inter segmental fold of the
abdominal segments

SpA ■ Spiracular area

sts » Cternel seta
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with three setae, set* 1 and 3 short, subequal and seta^ 

long. Spiracular arep with one sets, medium. Epipleural 

are® with two setae one long, one medium. Pleural area with 

two setae one long, one medium. Pedal area with one short 

seta. Eusternum with two setae, one short, the other medium. 

Typical abdominal segments with three folds and one inter- 

segmental fold.

Eighth abdominal segment with one prodorsal seta, 

long. The slope with four setae, one placed towards mid 

dorsal line, the other three towards the lateral side, two 

long, one short. One eusternal seta. Ninth abdominal seg­

ment with six setae, four long, subequal, two short.

Tbe head length ranges from 2.19 to 2.38 mm 

(average, 2.23 mm), while breadth ranges from 2 .20  to 2.29 

mm (average, 2.24 mm). The body length ranges from 11.40 to 

12.45 mm (average, 11.32 mm) where-as breadth ranges from 

5.40 to 6.15 mm (average, 5.84 mm) (Table V).

c# i'ropupe (Fig. 17) *

Flaccid and elongate. Thoracic segments become prominent 

with dinstinet ventro-lateral lobes. The last moult takes 

place at the end of this stage. *repu*a on an average 

measures about 11.50 mu in length and 3 .85  mm in width with 

a minimum of 10.50 mm ana a maximum of 12.50 mm for length



Tig, 16 * Ssaldlgrflmatlc sketch of dorsal vUw of 8th

and 9th abdominal ssgnwts of th* final lnstar 

grub of £. sordidus showing ths location of 

istas

Fig. 17 t Prapupa of C. gordldu*
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and 3.50 to 4.00 mm for breadth (Table IV ).

d) Pupa (Fig. 18) :

Exarate, elongate, white. The snout margin uneven vith 

numerous depressions. On head a *>air of long, orown setae, 

one on either side of mid-dorsal line; a *air of very small 

setae placed anteriorly and laterad of the above setae. On 

the snout are five pairs of setae distributed dorsally, of 

which one longer and stouter pair; the second pair anterior 

and mesad of the above; the first and the fourth stout and

tuberculate, the fourth being mesad of the base of the

antennae; the second, third and fifth pairs small and the 

third located a little caudad and the fifth anterior to the 

fourth pair. -The tip of the snout extends upto mid-coxae.

A pair of geniculate antennae present. Jrronotum elongate, 

anterior margin and the basal angles rounded, bears dorsally 

six pairs of tuberculate setae. The anterior four pairs are 

in a circle in the anterior half of the pronotum; the other 

two pairs more posterolateral, of which the anterior pair 

shorter than the posterior. A pair of prominent spiracles 

located laterally at the posterior end of prothorax, heso- 

notum with a pair of tiny setae, each seta being located on 

either side of the mid-dorsal line, fcetathorax *ith three 

pairs of setae arranged in a row, of which one submedien,



Fig. 18 i Secildlagramatlc sketch of pups of 

C. sordidus

a - Dorsal view

b » Lateral view showing the location
of spiracle

c Ventral view
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tiny and the other two dorsolateral, mesad of which is more 

prominent.

Legs closely appressed to the ventral body, each 

leg with a lateral seta close to the distal end of the 

femur. %ing pads closely appressed to the body, partly 

concealing the legs and extends upto 5th or 6th abdominal 

segments.

First six abdominal segments normal, each with 

four pairs of setae, arranged on the mediodorsal transverse 

ridge. There are five pairs of spiracles well raised from 

the general surface of the body on the first five abdominal 

segments. The sixth pair indistinct. Segments 7th to 10th 

fused and segments 8th to 10th more ventral. The dorsum of 

the 7th segment with two pairs of setae located posteriorly 

of which the inner pair stouter and longer. Two prominent 

spines situated ventrally oo the 9th segment with a pair of 

smaller setae at the base of each spine.

On an average pupa measures 11.45 mm in length and 

3.90 mm in breadth, with a minimum of 11.00 mm and a maxi­

mum of 12.50 mm for length and breadth varied from 3.50 to 

4.00 mm (Table IV).

Adult (Fig. 19) 5

Ihe adult at first soft, light-brown, gradually becomes



Adult of L. sordidu*



?ig .19
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deep brown, finally turning uniform jet black. It measures 

on an average 12.55 mm in length and 3.75 mm in breadth 

(i)aole IV ). The body divisions, heed, thorax and abdomen 

clear. i'he female stouter than male.

Head s Cmall, spherical, retractile and can be partially 

withdrawn into the socket-like anterior part of prothorax. 

Snout slightly curved and directed ventrally, basal half 

finely punctate and thicker than the sparse and finely 

punctated apical half. On an averrge tha snout measures 

2.84 mm in length. A pair of ventral scrobes from the centre 

of which the antennae arise present on the basel thickened 

part of the snout. Two prominent, blackish, shining 

compound eyes protruding above the surface. Antennae geni- 

culnte (Fig. 20) with a conspicuously longer scape; pedicel 

which forms the pivot betwe*nj the scape and flagellua is 

more or less equal in length to first flagellar segment.

The flagellum consists of six segments, closely approximated, 

with the segments 2 to 5 almost equal and shorter than the 

first, and the last being very much enlarged and cluboed; 

the club single segmented; proximal two-third gradually wide­

ning from base and the surface marked with ssig-sag striations 

and the distal part tapering to a bluntly rounded point and 

densely covered with short, fine setae. Proximal part with 

a circle of six stout setae.



Fig. 20 : Antenna of adult C. sordldui

c - Club

F m Funicle

P « Pedicel

S * Scape

s m Seta on club
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Tha mouthpnrts biting and chewing typa and oonceal- 

ad within tha distal tip of tha snout axcapt for the termi­

nal ends of mandibles and maxillae. Clypeus indistinct. 

Labrum simple, flap-like piece, wider than long, sub-rect- 

angular (Fig. 21). Dorsally smooth, ventrally with a hori­

zontal row of spines located towards the anterior margin.

Mandible (Fig. 22). two, prominent, well developed, 

heavily sclerotlsed, roughly triangular with four pointed 

denticles arranged in semicircle, curved ventrally; fourth 

denticle from the dorsal short; middle two denticles wide 

and stout. Molar area not so prominent. Surface of mandible 

smooth. Mandible provided with a ♦Pharyngeal braeon* which 

Is fleshy, long and with fleshy stout hairs, measuring on an 

average 1.94 mm in length.

The two maxillae (Fig. 23) distinct, located In deep 

clefts (Fig. 24) at the distal end of the snout ventrally, 

one on either side of the labium hardly projecting out of
*

these clefts in the snout. Sach maxilla consists of an 

elongate, basal cardo and a small, rectangular stipes which 

is much shorter than the c^rdo. i’he maxillary palp borne at 

the distal end of palplger and almost as long as the cardo, 

three segmented and gently tapering towards the distal end. 

Third segment more or less conical with a number of sensory 

pegs at the distal end. Lacinla and galea fused together to



Fig. 21 * Li*brum of adult C. sordidua

Fig. 22 t Kendlble of adult C. sordldua

md * ttandlble

phb * Pharyngeal braeon

Fig. 23 t Maxilla of adult C. sordidus

c m Cardo

haa m Hair of mala

KxP * Maxillary palp

S m Stipe#

tine * Teeth of mala
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fora a wide mala;the mala bears mesally a number of stout 

finger-like processes in two series, tbe ones in one series 

being narrower then those in the other. In addition Inumera- 

ble longer bushy hairs are present on the mesal surface of 

the male.

Labluia (Fig. 25) located ventrally. It appears 

Ilk? a flap* broadly rounded at the distal end. The Inner 

face appears to have a median wide furrow the edges of 

which have a number of long hairs more particularly towards 

the posterior end. No palpi are seen.

Prothorax long, evenly punctate, constricted near 

the head to form a narrow collar. Sides almost parallel 

posteriorly from the middle, and gradually tapering to the 

anterior constriction, tfeso- and metathorax fused to form 

pterothorax, which is shorter dorsally than the prothorax. 

Each of the thoracic segments with a pair of stout cursorial 

legs (Fig. 26). £ach leg consists of coxa, troohanter, 

femur, tibia, tarsus and a pair of claws. Coxae more or 

less globular, trochanter snail. Femur laterally compressed 

and gradually widening towards apex, emarginate a*iically 

and bllobed forming a groove for the Insertion of tibia.

Tibia moderately straight, grooved beneath, provided with a 

row of setae on either side of the groove, apically curved 

terminating in a strong hook. Tarsus four-segmented, first



Pig. 24 : Snout tip of edult C. sordidus showing the

location of mandibles and maxillae

Lbe * Labium

Wd ■ Mandible

Mx * Maxilie

Fig. 25 : Lablam of adult C. sordidus
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Fig. 26 x Leg of adult C.

c * Coxa

Cl m Claws
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Ti m Tibia

Tr m Trochanter

sordidus



■ < ^  >. *
-

s.U 
" *■

'■ -a/i'

. ■■' *•" q -‘ ' v ?*.•?.

-3>- jp

,

-TV

4>r \ 
i; \
V.

h-



73

segment long, wide et apex; second a little longer than 

broad; third slightly shorter than first and broader at 

apex, emarginate for reception of fourth which is elongate, 

curved, sub-cylindrical, armed with two curved divergent 

claws.

The pterothoracic segments bear each on Its dorso­

lateral margins, a pair of wings. The elytra (Fig. 27) 

highly solerotlsed and held above the hind wings. Elytra 

do not cover the last abdominal segment (pygldlua). Elytron 

elongate, sub-ellIpsoIdal, convex with nine longitudinal 

strlatlons, the more anterior one of which confined to only 

basal half; all having punctations arranged more or less at 

regular Intervals. Hind wings (Fig. 28) membranous, hyaline, 

veins light brown, i'he hind wing longer than forewlng and 

kept folded benepth the elytron. Cost* conspicuous only at 

base. The subcosta starts behind the costa and terminally 

fuses with the radius, which appears to have a common origin 

with the subcosta and joins with the latter terminally.

Radius runs upto the aplcnl margin and not v*ry clear beyond 

the fusion with subcosta. The median vein lies behind, long­

est of all the veins and faint. Cubitus thick, starts be­

hind radius, ends abruptly in the middle; anal veins represe­

nted by two feint veins.



Fig. 21 : Elytron of C. sordidus

Fig. 28 i Hind wing of C. sordidus

1A,2A » Anal veins

C » Costa

Cu * Cubitus

M » Median vein

R - Radius

So ■ Subcosta
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Abdomen sub-conical, with seven tergites, and five 

sternltes visible ventrally. Sternltes sparsely punctate, 

tergltes smooth. First two abdominal sternltes connate at 

middle. Third and fourth sternltes together about as long 

as second, fifth sternlte longer and curved ventrally. 

Pygidium almost vertical and exposed, beyond the apices of 

the elytra; surface punctate and pubescent. Abdomen and 

thorax ventrally punctate.

Kale v.lth first abdominal sternlte depressed along 

the mid-ventral line, while In female It Is flat or convex.

B. BIOLOGY

1. Distribution

Observations made in banana growing areas of 

Karnataka for the incidence of the banana rhizome weevil 

revealed that It occurred In the following places:

District Locality

1) Bangalore Hebbal

Channa^atna

Anekal

2) iolar ferinlvasa^ura
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3) Kandya

4-) Mysore

5) Coorg

6 )  H p.s s  s n

7) Couth Kanara

9) North Kanara

9) Chlkkaoagnlur

10) Shimoge

1 1 ) Tharwar

12) Selgauia

13) H ila ry

14) Chltredurga

15) Tutnkur

District

handya

hadaur

Mysore 

Nanjengud

fttreara

C hannarayapatna 

Holenarslpur

Mangalore

Slrsl

Chlkkas&figalur

Balehonnur

-ager

Thlrthahalll

Dbamar 

Kanoil

flallhongal

hospet

Lavrngere

Beeoaseoiudra

Tusukur

Gubbl

Locality
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Intensity of infestation is given In the nap, (Fig. 

29). The pest was severe only in Mysore District.

2. Economic importance *

As observed in Mysore district, this insect is an

r
economically Important pest of banana, occurring invariably 

In all tbe seasons through-out tbe year.

The damage was caused by both adults and grubs. 

Observation made on the Incidence of the pest at Devaras- 

anahally and Nanjangud, Mysore District revealed that SO to 

90 per cent of banana plants were Infested In the field.

Due to this the yield was considerably less and the economy 

of the cultivators was directly affected.

3. Life cycle s

The life cycle of the pest was studied In the laboratory 

through six generations following the technique already 

dlscrlbed under material and methods.

a. Egg l

The female weevil selected a suitable place on the 

pseudostem or rhizome, made a hole measuring on an average

0 . 7 6  mm in diameter with the help of the snout, then turned



Incidene•  of C. sordidus In Karnataka
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around and deposited an egg. Under field conditions, the 

eggs were observed on tbe pseudostem to a height of 25 to 

30 cm from the surface of the soil. Eggs were acre on the 

outer leaf sheath of the pseudostem, f.hen the infestation 

was more, the adults entered the rhleome and pseudostem 

through the riddles caused by the grubs end here the eggs 

were laid freely without being inserted into the tissue and 

also in the decaying leaf sheaths and rhisomes. The Incubat­

ion period varied from 5 to 1 0  days (average, 6 . 8 7  days) 

(Table VI), The grub cut the chorion at th* apical end of 

the egg and came out leaving thin chorion behind. Th* *ntlr* 

process took 5 to 6  minutes. Und*r laboratory conditions 

hatching was obsarved both during day and night. Cent per 

cent hatching was observed in the laboratory except during 

the months of October to January when the percentage ranged 

from 44.30 to 90.00 (Table VI).

b. Grub :

The larval period was completed In seven instars 

(Fig. 30) with seven moults. During each .moult the head 

capsule ruptured along the epicranial suture followed by 

the rupture of the thoracic integument. In the freshly 

moulted grub the head was white in color except the mandi­

bles which were brown. Later the head also turned brown.



Table VI

Incubation ptrlod (In days) of eggs of C. sordidus during

different months

MONTHS MINIMUM MAXIMUM AVERAGE * HATCHING

Aug. *72 5 8 6.4 1 0 0 . 0

Sept. 6 7 6.5 1 0 0 . 0

Oot. 8 8 8 . 0 75.0

Nov. 8 1 0 9.0 44.3

Dec. 9 1 0 9.5 52.0

Jpn.Jr73 7 9 7.6 9 0 . 0

Fab. 7 7 7.0 1 0 0 . 0

Mar. 6 7 6.3 1 0 0 . 0

Apr. 5 6 5.4 1 0 0 . 0

May 6 7 6 . 2 1 0 0 . 0

Jun 6 7 6 . 6 1 0 0 . 0

Jul. 5 7 6.3 1 0 0 . 0
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The duration of different Ins tars was 3 to 5 days ti}v I 

lnstar; 5 to 7 days for II lnstar; 5 to 7 days far IIII ' 

lnstar; 5 to 7 days for IV lnstar; 5 to 8  days for V lnstar;

5 to 7 days for VI lnstar; and 6  to 8  days far VII lnstar 

(Table VII).

The first lnstar grub immediately after emergency 

started boring Into the leaf sheath or rhizome. The grub\ 

bored In a linear and Irregular way downwards (Fig.31). Thks 

tendency was well pronounced In the first lnstar grub. The) 

resulting tunnel was then filled up with brownish or pal* 

white excreta. After reaching the rhizome, the grubs had 

the tendency to restrict their tunnelling activity to th* 

rhizome alone. When the r hi some became unfit for feeding, th* 

grubs moved to the pseudostem. This habit was noticed 

occasionally. If and when the side suckers came up,

Instead of moving to the pseudostem they made their way to 

the suckers. Hearing pupation the grub moved to the peri­

phery of the rhizome, where It excavated a cavity (Fig.32) 

in tbe host tissue for pupation. This cavity was normally 

found at the end of the tunnel with a few strands of fibr* 

at the tunnel end. When the infestation was heavy, the 

pupal cell was found constructed even in the pseudostea 

also which was invariably found lined with fibrous material.
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Fig. 50 j Larval Ins tars of C. sordidus

Fig. 31 : Damage to the outer leaf sheath of banana

pseudostem by first lnstar grub of 

C. sordidus
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Total larval pariod ranged from 3 6  to 4 6  days (average,

39.9 days).

c. Prepupa :

At this stage the larva stayed comatose in the 

pupal cavity. The prepupa exhibited linear rotary move­

ments in the cavity. The period lastsd for 2 to 3 days 

(Table VII). The last moult took place at this stage.

Scdysis occurred by the rapturing of head capsule along the 

•*dyslal suture and the thoracic integument along the mid 

dorsal line.

d. Pupa : (Fig. 33)

The pupal period occupied on an average 7.13 days 

with a minimum of 6  and a maximum of 1 0  days (in November). 

Pupa exhibited rotary movements of the abdomen when dist­

urbed. The pupal period was more during October to February 

(7 . 2  to 8 . 8  days), while the duration during the other months 

(March to September) varied from 6.4 to 6.5 days (Table VII).

At the time of emergence of the adult, the pupal 

skin split upto thoracic region along the mld-dorssl line. 

Turing this period the insect made frequent movements of 

legs and thus pushed the pupal skin posteriorly which in



Pig* 32 t Pupal cavity of C. sordidus In rhlsooe

Pig. 33 i Pup* of C, sordidus

e * Dorsal view

b * /entrnl view

c « Lateral view



Pig.33
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many eases was found at the tunnel end of the pupal cavity. 

During this process the snout oame out first followed by 

legs and rest of the body. Adult eaergence was usually 

during night times.

a. Adult *

The newly emerged adult remained in the pupal 

chamber for 2 to 4  days till the body hardened. Later the 

adult made a hole on the rhisome and came out. The total 

life cycle from egg to adult ranged from 5 0  to 7 0  days with 

an average of 5 6 . 6 3  days.

Food i Soon after eaergence from the rhlsome, the 

weevils crawled on to the soil surface and from there 

entered the leafaheaths during night aad fed upon the mater­

ial found inbetween the two epidermal layers of leaf sheath. 

The adults were also found to feed on rhizome. The details 

of the damage caused by the adults have been described else­

where.

ii. Activity and habits t In general the adults were found 

to be active only during the night. During day time they 

hid themselves beneath the pseudostem or rhisome in the 

laboratory and in the field majority of them would be in- 

between the two epidermal layers of the leaf sheaths and
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sometimes Inbetween rhizome nod toll. Adults were always 

found In places where the humidity was high. They were 

always shinning block with a film of moisture on their body, 

the same was observed In the laboratory also but when the 

adults were removed and placed away from moisture, they 

became dull black with a greyish enorustatlon above their 

body. In severely Infested fields adults were found deep 

in the rhizome In larval tunnels and also In the centre of 

the pseudostem to a height of about 60 to 7 5  cm above the 

soil surface. Adults feigned death when disturbed. In the 

laboratory egg laying was seen during night more on the 

exposed cut surface of the pseudostem rather than the cut 

surface which was close to the soil and they very rarely came 

on to the exposed cut surface of the pseudostem during day 

time. In the field adults were collected regularly to the 

bait traps which were placed during the evening and observed 

the next morning and no adults were collected during day time.

In the laboratory the adult weevils were noticed 

during night to walk with the head carried slightly above 

the level of the body at an angle with antennae outstretched 

laterally and they feigned death when disturbed. Similar 

observations were made In the field also. Purlng the process 

of feigning death the scope got lodged In the scrobe and the 

flagellum also got folded. The Insect was not ##so flying
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at anytime under field conditions. All experiments conduct­

ed in the laboratory except one proved negative for the 

flying capacity of the insect, but in one experiment where 

the adult weevils were hung in the incubator by means of 

threads fixed 6 n to their pronotum with the help of wax, 

where the temperature of the incubator was maintained at 

35°C and at a relative humidity of 65 to 70 per cent, the 

weevils opened their wings. Other than this observation 

flying was not observed either in field or in laboratory 

during the studies.

iii. Copulation and oviposition * Weevils copulated freely 

both in the field as well as in the laboratory between 6 . 3 0  

to 8.00 p.m. However, mating was observed during the day 

time when the weevils were released on to the fresh food 

source. Copulation took place 10 to 15 days after emergence, 

and lasted for 4  to 5  minutes and then the males and females 

got seperated. During copulation, the male mounted over the 

female from behind and rested at an angle of about 4 5 ° over 

the female weevil taking firm hold of the female with th* 

help of m*so and m*tathoracid lege while the prothoraeie 

legs were used to adjust the body movements to reach the 

female genital opening.

Pre-oviposition period varied from 15 to 28 days
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with an average of 20.5 days (fable VIII). Oviposition 

took place during night time. However, very few eggs were 

collected during d&y tine in the laboratory. A fertilised 

female weevil during the life time laid 3 6  to 5 3  eggs 

(average. 45.9 eggs) (Sable VIII). I'he oviposition period 

varied from 313 to 5 5 6  days with an average of 471*7 days. 

Tbe maximum egg laying was noticed during the 7 th month 

(Fig. 34). The post oviposition period of adult female 

varied from 14 to 5 7  days with an average of 3 5 . 4  days 

(Table VIII).

lv. Longevity t The longevity of males and females was 

more or less same. The adults reared in the laboratory 

from field collected final instar grubs survived for 5 4 6  

to 5 8 2  days with an average of 5 6 4 . 5  days, while the indi­

viduals reared in the laboratory survived for 3 6 9  to 443 

days with an average of 424.5 days (Table IX).

Another experiment conducted to study the survival 

capacity of the adults of C. sordidus with and without food 

under dry and wet soil conditions in the laboratory revealed 

that they survived for a minimum period of 348 days and a 

maximum period of 421 days (average, 3 8 7 . 0 0  days) with food 

and for a minimum period of 98 days end a maximum period of



Table VIII

Pre-ovlposition, oviposition end post-oviposition period, 

end fecundity of C. sordidus

(in days)

Minimum Maximum Average

Pre-ovlposltlon 15 28 2 0 . 5

Oviposition 315 556 471.7

Fost-ovlposltlon 14 5 7  3 5 . 4

Fecundity 3 6  eggs 53 eggs 45.9 aggs
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Table IX

Longevity and sex ratio of C. sordidus

Insects Sex ratio Longevity (In days)

( to d  ) Minimum Maximum Average

Field 1 i 1.4 546 582 564.5
collected

Laboratory 1 i 1.2 369 443 424.5
reared
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128 days (average, 1 1 1 . 9 6  days) without food under wet soil 

condition. Under dry soil condition the adults lived for 

a minimum period of 1 2  days and a maximum period of 18 days 

(average, 14.24 days) with food end for a minimum period 

of 8  days end a maximum period of 14 days (average,9 . 9 6  

days) without food (Table X).

v. Sex ratio i The sex ratio of the weevils was deter- 

mined from several samples collected at random from the 

field and also from weevils reared under laboratory condi­

tions. In both the cases the population of males was more 

(Field collected adults, 1i1.4{ laboratory reared Individuals, 

1*1.2) (Table IX).

vl. Seasonal Incidence t In order to know the seasonal 

Incidence of banana rhleome weevil, a study was conducted 

from September, 1971 to September, 1973 covering 24 months 

continuously. The data on adult weevils attracted to 

rhizome in different months during 1971* 1 9 7 2  and 1973 are 

presented (Table XI). The study revealed that tha incidence 

was minimum during the months of November, December and 

January. The number of adult weevils attracted gradually 

Increased from January to June and reached the peak during 

the month of July. Again there was a steep fall In attract­

ion from July to November (Fig. 35).
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Seasonal Incidence of Cosaopolltes sordidus during 1971 to

1973

Table XI

Number of adults attracted to traps
Months ....................   —— —

1971 1972 1973

Jan. - 73 74

Feb. mm 8 8 87

Mar. - 128 114

Apr. - 148 147

May - 175 1 7 8

Jun. - 203 205

Jul. - 2 2 1 2 2  0

Aug. - 194 185

Sep. 1 6 6 163 172

Oct. 199 128 -

Nov. 64 89 mm

Dec. 65 73



SEPT OCT NOV DEC JAN FES MAR APR MAY JUN OUL AUS. S&PT

M O N T H S

j?ig.55. SEASONAL INCIDENCE OF B A N  A M  A

'RHIZ O M E  W E  E V IL
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To determine tbe number of generations completed 

by the weevil, studies were made starting from January,

1972 and extending upto February, 1973. The Insect complet­

ed 5  generations during this period under laboratory condi­

tions. However, under field conditions overlapping of 

generations was noticed owing to the fact that the ovi­

position period ranged from 313 to 5 5 6  days, so much so all 

stages of the pest were seen at any time of the year.

g. Route and mode of infestation ;

The initial infestation was always through the 

infested suckers being carried from infested plantation to 

new plantation. In the early stage the infestation was 

almost localised. When once the weevil gained entry Into 

a stool, it fed and multiplied on the same stool and remain­

ed till the stool was destroyed to a stage of not providing 

any more food. At this stage the weevils started migrating 

and reaching the nearest stool and then breeding continued 

and thus the infestation gradually spread to the entire 

field in Irregular patches.

k* Mature of damage :

The insect damaged the plants both in its adult

of generation! ;
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and lorvp1 stages. The Adults fed by scraping the tissue 

inbetween the two layers of epidermis of the outer leaf 

sheath, which gradually decayed, and the portion above the 

site of feeing dried gradually. This damage was usually 

confined to the outer leaf sheaths, snd In severe cases 

the adults were even found In the centre of the pseudo- 

stems. The adults also made small punctures at the base 

of the leaf sheaths near the ground level for feeding and 

oviposition. They also fed on rhisome.

Grubs after hatching bored through the leaf sheath 

in a linear way (Fig. 31) and then into the rhizomes and 

fed on the Internal tissue. At first the grub tunnelled 

downwards in the peripheral region of the rhizome at the 

root base damaging the basal part of the roots. After some­

time, It started tunnelling towards the growing point. To­

wards the end of its larval life, It tunnelled towards the 

outer margin of the rhlsome. As the grub bored, It packed 

the tunnels with frass. The size of the tunnel Increased 

with the Increase In the size of tbe grub. In plants where 

many eggs were laid, the resulting grubs bored together 

resulting In complete riddling of the tissue (Fig. 36) and 

reducing it into a felty mass (Fig. 37).

The external symptom produced due to the attack



Fig. 36 • Riddling of th* tissue of b*n*n* rhieome by

the grubs of C. sordidus

Pig* 37 : Banana rhirome reduced into a fetty

mess due to the heavy attnck by 

larvae of C. sordidus



F ig .36

Fig.37
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by tho grubs was the typical marginal drying of outer 

leaves which gradually extended to tbe inner leaves (Fig.

3 8 ) and later the outer leaves dried up completely. In 

severe cases, where the growing point was affected, dead 

heart was observed both on the main as well as on the young 

suckers (Fig. 39). Plants which have overcome this damage 

produced a smaller bunch with less number of hands and 

small fingers (Fig. 40). Still some other plants snapped 

just above the rhizome when pushed. Dead heart was observ­

ed even when one grub was present (here all the outer leaves 

were normal) (Fig. 41), due to the fact that the growing 

point was damaged.

Other observations made were, tbat tue infestation 

was severe in old and neglected plantations compared to new 

plantations. Infestation was much severe in plantations 

where lot of weed growth was present (Fig. 42). Here the 

plants were very weak and tapering towards the top and the 

damage was seen upto a height of 7 3  to 90 om above tha 

ground level (Fig. 43).

1. Host range :

The insect was not found to feed and breed on any 

host other than Musa spp.



Fig. 38 » Marginal drying of outer leaves and

dead heart In the sucker of banana 

plant due to C. sordidus

Fig. 39 t Dead heart on banana sucker caused by 

C. sordidus



Fig.39



Pig. 40 : Banana bunch with less nuaber of hands

and snail fingers caused by C. sordidus

Pig. 41 * Dead heart on banana plant caused by

a single grub of C. sordidus



F ig .40

Fig.41



f i g ,  42 * Banana plantation with heavy weed growth

and severe Infestation of C. sordidus

Pig* 45 *• Banana pseudosten damaged by grubs of

C. sordidus to a height of 75 to 90 cm



Fig.4-3
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The adult weevils did not survive end breed on eny 

of the hosts tested, namely, elephant foot, sweet potato, 

potato, canna and tapioca though the experiment was conti­

nued for three months. Similarly the grubs also did not 

feed and develop even-though they were released Into the 

holes artificially bored, on the above hosts. The grubs 

pushed their way out and dropped to the soil and died.

C. /AHIETAL KSiipOBSli OF BAM ANA TO THE PE/gLOPMJH OF

£• Moaiupua

Fifteen varieties of banana representing the major 

genomic groups under the family husaoeae collected from 

Pineapple and Banana research station, Trlchur, Kerala were 

screened for their resistance to C. sordidus by releasing 

twentyfive adult weevils, one month after planting, for each 

plant. The number of Immature stages, viz., grubs, prepupae 

and pupae present in the uprooted rhizomes was oounted three 

months after planting and the degree of susceptibility was 

determined.

The number of immature stages ranged from 2.67 being 

lowest In Lacatan to 32.00 being the helghst In Kaduranga 

(Table XII). Kaduranga recorded significantly the helghest 

number of immature stages over all the varieties. Peykunnan



Table XII

Humber of Immature stages of C. sordidus collected from

different varieties of banana

S.Ho. Vairdety R.I R. II R.III Total Kean

1 Basabale 7 5 5 17 5.67

2 Poovan 4 4 5 13 4.33

3 Nendran 8 4 7 19 6.33

4 biruaali 7 6 6 19 6.33

5 Virupakshi 6 4 4 14 4.67

6 Hallabontha 1 2 15 13 40 13.33

7 Budubnle 1 6 15 18 49 16.33

8 Penkunnan 2 1 18 29 6 8 22.67

9 Maduranga 31 34 31 96 32.00

1 0 Cavendish(R) 4 3 4 11 3.67

1 1 Cavendisb(D) 4 2 4 1 0 3.33

1 2 Lacatan 2 2 4 8 2.67

13 Neypoovan 8 4 1 0 2 2 7.33

14 M. acuminata 6 6 7 18 6 . 0 0

15 M. balbisiana 3 3 4 1 0 3.33

0. E .  0-2.tS>

C-D. 0 • -4 5 5 per eerx.'t level

0 - 6  1 <3vi 1 p e r  c e rx .i  l e v e l
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( 2 2 . 6 7 )  also recorded significantly higher nuaber of 

Immature stages as compared to other varieties. Next in 

order were fludubale (16 .33) and Nallabontha (13 .33) whioh 

also showed significantly higher number of immature stages 

over other remaining varieties and showed no significant 

difference between them. The varieties Lacatan. Cavendish 

(D) (3 .3 3 ) , Musa balblslana (3 .3 3 ) , Cavendish (R) (3 .6 7 ) , 

Poovan (4 .33 ) and Vlrupakshl (4 .67 ) recorded lowest number 

of immature stages ranging from 2.67 to 4.67 and significa­

ntly differed ftom F.usa acuminata (6 .0 0 ) , Nendran (6 .3 3 ), 

Slrumall (6 .3 3 ) , Neypoovan (7 .33 ) which were on par with one 

another. Again there was no significant difference among 

Musa acuminata, Nendran, Slrumall and Neypoovan. Rasabale

(5 .67 ) was on par with all the varieties except with 

Hallabontba. Budubale. Peykunnan and Maduranga (Pig. 44 ).

D. CHEMICAL CQHIHOL OF £. bQxtSlDUS ULING urtAftuLAri SOIL

m v t F M o m

A randomised block design with six replications was 

laid out with a view to study the efficacy of four granular 

soil insecticides, v is ., carbofuran, phorate, dlsulfoton and 

quinalphos each at 1 gm a .i .p er  plant for the control of 

C. sordidus on the banana variety Budubale. At the time of
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planting the suckers, twenty five edult weevils were releas­

ed for each plant and the ebove insecticides were applied 

to the soil around plant a month after planting. The 

rhizomes were uprooted a month after the epplication of 

insecticides and the number of Immature stages and adult 

weevils were counted In all the treatments including control.

All the Insecticidal treatments showed significan­

tly less number of Immature stages as compared to untreated 

control.

The number of immature stages in the insecticidal 

treatments varied from 3 . 3 3  being lowest in phorate to

1 1 . 3 3  being highest in qulnalphos as compared to 2 3 . 5 0  In 

untreated control (Fig. 45). Among the Insecticidal treat­

ments phorate showed significantly less number of Immature 

stages as compared to disulfoton (7 .8 3 ) et 5  per cent level 

of significance and qulnalphos at both the levels of signi­

ficance. Carbofuran (4.33) showed significantly less nuaber 

of Immature stages as compared to qulnalphos at both levels 

of significance, there was no significant difference between 

phorate and carbofuran, carbofuran and disulfoton, and 

disulfoton and qulnalphos (Table XIII).

The number of adults recovered in all the Insectl-
A

clal treatments were slgnlfloantly less as compared to



Number of immature stages of £. sordidus recovered in 

different insecticidal treatments and control 30 days

after treatment

Table XIII

Treatment R-I R-II R-III R-IV R-V R-VI Total Mean

Control 23 25 32 26 22 13 141 23.50

Carbofuran 3 4 5 5 5 4 26 4.33

Dlsulfoton 4 6 8 9 14 6 47 7.83

fhorp.te 3 3 4 3 4 3 20 3.33

Wuinalphos 12 13 10 8 14 11 68 11.33

S .E .

C.D

0.239

0.56 at 5 per cent level 

0.74 at 1 per cent level



Table XIV

treatmaats

Humber of adults of C. sordidus recovered from different

Treatment
R-I

(Survival of adults 30 days after treatment) 

R-II R-III R-IV R-V R-VI Total Mean

Control 23 20 22 22 18 19 124 20.67

Carbofuran 3 3 4 2 1 3 16 2.67

Qulnalphos 3 6 2 2 3 4 20 3.33

Disulfoton 18 12 18 15 12 17 92 15.33

Phorate 2 3 1 2 2 1 11 1.83

S.fi. 0.985

C.D. ■ : 2 .05  at 5 per cent

* i 2 .80  at 1 ^er cent
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untreated control (Pig. 46 ). The number of adults recovered 

from plants treated with phorate (1 ,83 )»  carbofuran ( 2 .6 7 ) ; 

end quinalphos (5 .3 3 ) were significantly less as compared 

to that of the plants treated with fiisulfoton (15.33)* 

there being no significant difference among them. However, 

dlsulfoton showed significantly less number of edults as 

compared to untreated control (20 ,67) (Table XIV)*



DISCUSSION



¥. DISCUSSION

Sine© very little information was available on the 

biology and control of banana rhizome weevil, Cosmopolites 

sordidus (Germor) under Indian conditions in general and 

Karnataka in particular, detailed investigations were 

undertaken during the years 1970-1974. Observations were 

made on the biology including distribution, seasonal inci­

dence, nature of damage, host range and sources of infest­

ation of the pest under field conditions in banana growing 

areas of Karnsteka. Studies were also carried out on the 

external morphology, life cycle, varietal reaction to tha 

attack of the weevil and chemical control of banana rhizome 

weevil.

External Morphology

She present observations revealed that th© egg was 

pur® white, elongate and oval in shape and this is in 

agreement with the findings of Moznette (1920), Sen and 

Prasad (1953)* Hill (1975) and others. However, it devi­

ates froa the observations of Jardine (1924) who stated that 

the egg was rounded at one end and more or less pointed at
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the other and that of Tryon and Benson (1920) according 

to whom the egg was pale yellow. 2 he developmental changes 

of the egg observed are in line with that of the observ­

ations of Froggatt (1923c). The egg measured 1.80 to

1.98 mm in length which is almost in conformity with the 

observation of Moznette (1920) and McCarthy (1920) (2 mm), 

Froggatt (1925) (2.11 mm) and £into (1928) (1.69 bus) where­

as the observations of Tryon and Benson (1920) indicated 

the length to be 1 . 3 3  mm and the cause for this difference 

can not be explained. ‘2 he width of the egg ranged from 

0 . 5 4  to 0 . 6 9  mm and this is almost in agreement with the 

investigations of Pinto (1928) (0.84 mm) and Tryon and 

Benson (1920) (0.6 mm).

The morphology of larval instars ( 1  to 6 ) has been

studied in brief for the first time in addition to the 

detailed external morphology of the seventh (final) instar. 

The freshly emerged grub was 2 mm (Cendana, 1920) to 2 . 1  mm 

(Pinto, 1928) in length which are in confirmation with the 

present findings (1 . 9 9  mm).

The general description of the final instar grub 

is almost similar to the description made by the earlier 

workers. However, the deviations observed during the
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present investigations have been discussed.

According to Moznette (1920),there were twelve

pairs of setae on the epicraniua and during the present 

studies, fourteen pairs of epicranial setae were noticed 

which have been named based on the terminology used by 

Anderson (1947). The additions! two pairs of setae include 

one pair in each of posterior epicranial setae and ventral 

epicranial setae. A por® laterad to des^ which has been 

observed during the present studies has not been mentioned 

by the previous workers.

Five pairs of frontal setae have been observed 

which is in agreement with the observation of Zimmerman 

(1968a), whereas according to Moznette (1920) there were 

only four pairs of frontal setae. Antenna consisted of 

one membranous article which bore a conical accessary 

sensory appendage and several minute setae, which made 

Moznette (1920) to consider antennae as two-segmented.

The morphology of clypeus is in accordance with 

that observed by Kosnette (1920) except for the presence 

of a pore infront of each lateral seta.

9
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She description of th® labrum is similar to that 

made by Moznette (1920). Epipharynx has a well selerot- 

ised U-shaped bridge the base of which extends beneath 

the clypeus. Shis U-shaped bridge has been referred to 

as labral rods by Anderson (1948) and Epipharyngeal rods 

by Cotton (1924). According to Cotton (1924) there were 

two paris of thickened setae between the epipharyngeal rods 

but the present investigations revealed that there were 

three pairs of broad, lanceolate setae along the inner 

margin of U-shaped bridge.

2 he mandibles were stout, more or less triangular 

with bluntly pointed three apical denticles, but Moznette 

(1920) and McCarthy (1920) observed bidentate mandibles 

in the species. In addition there were two punctures on 

the mandible which have not been noticed by the previous 

workers.

During the present studies a seta associated with 

a puncture at the base of the mala was seen whereas the 

observations of Cotton (1924) revealed that there were one 

branched and two simple setae at tip of mala. Two punctures 

at the distal end of the basal palpal segment and a group 

of sensory pegs at the distal tip of the second palpal
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segment were also observed during the present findings.

2be detailed morphology of tbe labium has been studied 

and not much of work on labial morphology was attempted 

by the earlier workers.

The present investigations on chaetotaxy as 

observed on one side of the body revealed that there are 

18 setae on prothorax out of which nine on pronotum, two 

on pleural, six on pedal area and one on sternum whereas 

according to Mognette (1920), there were only ten pairs of 

setae on pro thorax. .

According to Moznet te (1920)JIthere were only ten 

setae on mesothorax while the present studies revealed the 

presence of fourteen setae, on® prodorsal seta* three 

postdorsal setae, one seta on each of alar area, spiracular 

area, pleural area snd sternal area and six on pedal area. 

I’he seta on spiracular area was long but Anderson (1948) 

stated that this seta was short.

A total of seventeen setae were noticed to be 

present on metathorax; one on prodorsum, three on post- 

dorsum^one each on alar area, pleural area and sternal area, 

four on spiracular area and six on pedal area, but Moanette 

(1920) and Anderson (1948) have observed only nine pairs of
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setae on raetathorax.

According to Hosnette (1920) each abdominal segment 

consisted of seven setae while during the present studies 

twelve setae, one on prodorsum, three on postdorsum, one on 

spiracular area snd two on each of epipleural and pleural

areas, one on pedal area and two on eusternum were observed.

Six setae, one on prodorsum, four on the slope and 

one seta on eusternum were observed on eighth abdominal 

segment which deviates from the findings of Moanette (1920) 

who reported only four setae. She ninth abdominal segment 

according to Mosnette (1920) bore four setae while during 

the present investigations six setae were observed.

'She seventh instar grub measured 11.82 mm in length 

and 5.84 mm in breadth, but according to Fawcett (1913) and 

Koznette (1920) the grub measured 20 mm and 13 mm respect­

ively in length and 8 .46  mm (Pinto, 1928) and 8 ,0  mm

(Fawcett, 1913) in breadth.

$he prepupa measured 11.5 nun in length and 3 .85  am 

in width and the thoracic segments became distinct with 

ventrolateral lobes which was not observed by previous 

workers.
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In the pupa were two pairs of setae on head, one 

long snd one short and five pairs of setae on beak out of 

which two were long and tuberculate and three short and 

according to Koznette (1920) there was only one pair of 

long setae on head and five pairs of setae on snout out of 

which three were long and tuberculate and two were tiny.

Metathorax was with three pairs of setae. Each 

leg with a lateral seta close to tbe distal end of femur 

and wingpads extended upto 5th or 6th abdominal segments, 

and these have not been observed by any of the earlier 

workers.

The first six abdominal segments each bore four 

pairs of setae but koznette (1920) and McCarthy (1920) have 

reported only three pairs.

The first six abdominal spiracles were more prominent 

(Mosnette, 1920; McCarthy, 1920) and during the present 

studies the first five abdominal spiracles were only promi­

nent and the sixth was indistinct.

On an average the pupa measured 11.45 min and 3 .90 mm 

in length and breadth respectively whereas it was 12.00 mm 

(fSoznette, 1920) and 12,70 mm (Tryon and Benson, 1920;

H ill, 19^5) in length and 5.30 bed in breadth (Pinto, 1928).
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The antenna of the edult has been described in 

detail which consisted of a longer scape, pedicel forming 

a pivot between scape ©nd fleigellum. ®he pedicel wes more 

or less equal in length to the first flagellar segment. 

Segments 2 to 5 were almost equal snd shorter than first 

and the last one being very much enlarged and clubbed.

These observations were made in addition to the earlier 

work. In the present study the club was single segmented 

with the basal part provided with zigzag striations and 

a circle of six stout setae end the distal part densely 

covered with short, fine setae. According to Moznette 

(1920), the club was two jointed, shining with a few minute 

hairs and the apical joint spongy. The difference in the 

appearance of the proximal and the distal parts of the club 

might have led for the conclusion that the club was two 

segmented.

The detailed descriptions of the mouthparts of the 

adult has been made for the first time.

The elytra elongate, ellipsoidal, convex with nine 

longitudinal striationsthe more anterior one of which 

confined to only basal half. Hind wings with light brown 

veins, costa conspicuous only at base, subcosta started 

behind costa and terminally fused, with radius, Radius ran
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upto the apical margin and was not cleat behind the fusion 

with subcosta, 2he median vein lay behind and it was th® 

longest of all th© veins and faint. Cubitus was thick 

which started behind radius and ended abruptly in the middle. 

Anal veins were two and faint, Shese observations are in 

addition to the observations made in the past.

During the present investigations the snout of the 

weevil measured 2,84 mm in length while the observations of 

Pinto (1928) and Fawcett (1913) revealed the beak length to 

be 3,17 end 4,0 mm respectively. 2he body length of the 

weevil was 12,55 mm and breadth was 3.75 mm which are almost 

in agreement with the observation of earlier workers i .e .,

11.0 mm (Froggatt, 1923c) to 14,0 mm (Fawcett,1913) in 

length and 4.0 (Koznette, 1920) to 4,23 mm (Pinto, 1928) 

in width.

Biology

Distribution : 2he review of literature revealed

that C. sordidus is distributed all over banana growing 

areas of the world, She present study has revealed the 

distribution of the pest in all banana growing areas of 

Karnataka, However, it was previously reported only from 

two places in Karnataka namely, Srirangapatna and
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Hessaraghatta (Osman and Puttarudriah, 1955). Another 

interesting feature that came to light during the current 

study was that among the districts, Mysore has been ident­

ified to be an endemic area with severe infestation of the 

pest ranging from 80 to 90 per cent.

Economic importance : Though a great deal of damage 

to and destruction of abacca and banana is reported from 

various banana growing parts of the world, there is very 

little reported from India, excepting the assessment by 

Roy and Sharma (1952) from Sabour, India on the extent of 

weevil damage (8 to 10 per cent), no information is avail­

able on this aspect from any other state of India, ar̂ d 

practically niil from Karnataka.

During the present studies, the severity of the pest 

has been confirmed in different districts of the State, 

especially Mysore district, with the infestation varying 

from 80 to 90 per cent, The banana growers from Nanjangud 

area (Mysore district) were noticed to have abandoned 

banana plantings (especially variety Rasabale) due to weevil 

infestation, and have taken up replanting or growing of 

other crops.

Life cycle : Few workers have studied the life
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cycle of C, sordidus (Moznette, 1920; Cendana, 1922;

Froggatt, 1922, 1923, 1924* 1 9 2 5 ). Except for a brief 

report by Hoy and Sharma (1952), no detailed investigations 

have been made on the bionomics of C. sordidus in India 

and Karnataka as well.

The present detailed studies have brought to light 

certain facts which were hitherto not clearly understood or 

known, fhe eggs were observed to be laid singly in the 

outer leaf sheaths and rhizomes, which is in agreement 

with the observations of earlier workers. In addition to 

the different locations of eggs mentioned by previous workers, 

the eggs were observed during the present investigation to 

be laid inside the rhizome and also in the centre of the 

pseudostem where they were loosely laid without being inser­

ted into the tissue. She adult laid eggs on the rhizome 

beneath the soil and on pseudostem upto a height of 25 to 

30 cm from the surface of the soil, whereas Fawcett (1 9 1 3 )j 

Jepson (1914) and Cendana (1922) stated that there was no 

specific height from the surface of the soil, where the 

egg was laid.

The incubation period varied from five to ten days, 

with an average of 6.87 days which agrees with that report­

ed by de Azevedo (1922), McCarthy (1920), Moznette (1920),
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Cendana (1922), Froggatt ( 1 9 2 4 ), Edwards (1925), Urich 

(1925), Pinto (1928), Harris (1947), Siliegar (1961), 

Braithwaite ( 1 9 6 3 ) and Sohmidt (1965). In contrast, vary­

ing incubation periods of 21 to 27 Says (Froggatt, 1924),

4 days to 4 weeks (Weddel, 1945), on© to three weeks 

(Slmmonds, 1966) and 5 to 15 days (Treao, 1969) have been 

observed. This wide range of variation may be due to the 

great fluctuations in climatic conditions under which the 

studies have been made by them.

Hatching was observed to be 100 per cent except 

during the months of October to January when it ranged 

from 44.30 to 90.0 per cent. The fall in hatching percen­

tage during this period may be due to low temperature. In 

order to confirm this, a batch of eggs were placed in aw 

incubator at a temperature of 27°0. At this temperature 

all the eggs were found to hatch. This observation is more 

or less in line with the observation of Froggatt (1922) who 

stated that egg development decreased during cold climatic 

conditions resulting in poor hatching.

The larval development was completed through seven 

instars with seven moults in both sexes. This observation 

differs from the findings of Cendana (1922) who reported six 

instars with six moults and two to four moults reported by
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Froggatt (1923* 1924). However, the number of instars 

mentioned by Froggatt (1923* 1924), being inconsistent 

©ay be overlooked.

-The larval period from different countries has 

been reported to be 15 to 165 days and has been found to 

be influenced by c lisa tic conditions. The present inves­

tigation has revealed the larval period varying from 36.6 

to 44.6 days, this little variation being influenced by 

the seasons in which development took place. A longer 

larval period was observed during November through February 

(44.6 days), and a shorter one during July through September 

(36.6 days). The previous workers have not indicated the 

temperatures under which studies were made. The cause for 

the extended larval developmental period observed in 

Bangalore may be due to the influence of the prevailing 

cold climate.

The present revelation as to the difference in the 

duration of the larval development in summer (short) and 

winter (long) definitely points to the high sensitivity of 

the grub to fluctuations in weather factors. Perhaps this 

accounts for such wide variations (15 to 165 days) observed 

in different parts of the world.
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In regard to the duration of each instar the first 

instar has been observed to occupy 3 to 5 days j second

instar, 5 to 7 days; third instar, 5 to 7 days; fourth

instar, 5 to 7 days; fifth instar, 5 to 8 days; sixth

instar, 5 to 7 days and seventh instar, 6 to 8 days. These

durations agree with the studies made by Cendana (1922) 

who reported a period of 5 to 3 days (I instar) jf 4 to 8 

days (II instar), 5 to 8 days (III instar), 6 to 8 days 

(IV instar), 5 to 10 days (V instar) and 6-3 days (¥1 

instar). The only difference is in regard to the number 

of instars which is seven as in the present studies and 

six in the latter.

The fully grown grub stayed quiescent in the pupal 

cavity which lasted for 1 to 3 Says (Pinto, 1928; Froggatt, 

1922, 1925; Roy and Sharma, 1952). Similar observation has 

been made in the present study, wherein period of quiescent 

lasted for 2 to 3 days. Froggatt (1922, 1925) and Roy and 

Sharma (1952) have reported that the prepupa exhibited 

little powers of movement if disturbed. Contrary to this, 

in the present studies it was noted that the prepupa exhi­

bited linear rotary movements in the pupal cavity even with­

out disturbance. At the end of the prepupal period ecdysis 

occurred by the rupturing of head capsule and the thoracid
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integument along the aid-dorsal line, this has not been 

reported by earlier workers.

Froggatt ( 1 9 2 2 ,  1 9 2 5 )  a n d  Hoy and Sharsa ( 1 9 5 2 )  

observed the formation of the pupal cell underneath the 

surface of the rhizome and further they stated that the 

pupal cell was formed m far as two inches from the surf­

ace of rhizome in cases of severe infestation, the present 

observations are more or less in conformity with the earl­

ier reports, Further, the study showed that the pupal cell 

was not only formed deep in the rhizome, but also in the 

pseudostem during heavy infestation. Ho cocoon was formed 

except that a few fibres were found lining the pupal chamber 

when it pupated in pseudostem, this is in agreement with 

the observations made by Froggatt ( 1 9 2 2 ,  1 9 2 5 )  and Hoy and 

Shsrtaa ( 1 9 5 2 )  who reported that a few strands of fibres 

were noticed at the end of the tunnel in the pupal chamber 

and also when pupation took place in tissues of leaf sheath, 

the presence of more fibrous material in the cell formed in 

the leaf sheath may be due to the fact that the grub could 

not excavate a perfect cell in the leaf sheath, which was 

possible only in case of rhizome and so in the former it 

formed a cell with the help of fibres after cutting a rough 

hoi©.
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The pupal period as revealed in the present 

investigation occupied an average of 7 .15  dsys. Ths pupel 

period was observed to be prolonged during September 

through March (7 .2  to 8 .8  Says) while it was shortened 

during other months (6 .4  to 6 .5  days) with the ainimua and 

maximum periods being 6 and 11 days respectively. Uhe 

observation is almost in conformity with the reports made 

by earlier workers barring that of Froggatt (1921» 1923,

1924) end Siusaonds (1966) who have reported the pupal 

period to occupy 4 to 15 days and 21 days respectively.

I  his variation may be attributed to the infLuence of climat­

ic conditions prevailing in those countries. 2 he rotary 

movements of the abdomen of the pupa when disturbed has not 

been reported earlier.

The newly emerged weevil remained in the pupal cell 

for two to four days, which is comparable to the periods 

of 6 to 7 (Froggatt, 1921, 1923), 4 to 5 (Edwards, 1925) 

and 3 to 6 days (Jardine, 1924). 3)he little difference in

the period between the present observations and previous 

findings may be due to different local ?/eather conditions 

prevalent et the time of observations. later the adult 

made a hole on the rhisotne and came out. However, Cendana 

(1922) reported that the adult weevil pushed its way out
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of the rhizome. During the present studies it was observed 

that the grub did not snake any emergence hole before pupat­

ion, and the adult cut a hole in the pupal cell and bored 

through the rhisome.

Present studies showed that the weevils, after 

emergence, fed upon leaf sheath by mining into the leaf 

sheath, where they fed upon the tissue inbetween the two 

epidermal layers, besides feeding upon the rhizome also.

I his observation agrees with thst ox Froggatt (1921, 1923,

1925). However, Hoy and Sharass (1952) claimed that the 

adult did not cause any damage. According to Hill (1975) 

its normal food was dead and dying banena plants,

2he weevils were found to be active only in the 

night and during the day they were sluggish and hid them­

selves beneath the cut length of the pseudostem or rhizome 

in the studies carried out in the laboratory, and in the 

field observations majority of them were seen confined 

in between the two epidermal layers of the leaf sheath after 

mining and at times inbetween the rhizome and soil. Earlier 

studies .of Harris ( 1 9 3 7 ) Hegnette (1920), Cendana (1922 ), 

and Edwards (1925) confirmed the present findings. Adults 

were always found in places where' the humidity was high and
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hence they were invariably wet, thereby confirming an 

earlier observation by V/halley (1925). A further revalu­

ation made out during the present studies that when 

weevils were removed from these 6amp places, a dull black 

colour snd leter formation of greyish encrustation develop­

ed on the body of the insects. 2 he adults were usually 

gregarious as w®s reported by Magnet fee (1920) also.

In addition to the hiding places discussed above, 

the weevils were observed to inhabit larval tunnels deep 

in rhizomes and in the centre of pseudostem upto a height 

of 60 to 75 cm above the soil surface as well.

The edult was observed to feign death when disturb-’ 

ed, which was also observed by Moanette (1920) and Froggatt 

(1925). Puring feigning of death ths bases of the antennae 

were seen to be approximated to the snout along the furrows,

The total life cycle fro© egg to adult varied from 

50 to 70 days with an average of 56.63 days, agreeing with 

the observations of Gendena (1922) who reported a duration 

of 52 to 56 days, and Froggatt (1922) who recorded 62 to 63 

days in September and 48 to 59 days in October, However, 

it contravenes the findings of many earlier workers accord­

ing to whom it was one month (Anonymous, 1917* Watts, 1917?
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Harris, 1947) and 31 to 33 days in November end 120 days 

in June (Froggatt, 1922), But according to Froggatt 

( 1925) snd Braithwaitl ( 1963) th© pest completed its life 

cycle pith an average of 47 days with a minimum of 29 days 

in summer and a maximum of 130 days in colder months. 

Various other workers have reported different periods for 

completing one generation. It wes 25 to 35 days (Urich, 

1925)* 5 to 6 weeks (Ghesquiere, 1927)» 36 to 38 days 

(Kou-tis, 1931) snd 31 to 33 days in summer and 132 to 134 

days in winter (Froggatt, 1924).

The insect was not seen flying at any time, which 

confirms the findings of Froggatt (1923). However, in one 

experiment when temperature was maintained at 35°C and 

humidity at 65 to 70 per cent, the weevils were found open­

ing the wings but. never took to flight, fhis observation 

differs from that of Watts (1917), ^rich (1925), Simmonds 

(1929, 1932, 1935) and Froggatt (1924) who claimed that the 

weevils did fly under certain climatic conditions. In any 

case the flight of the weevil has not been proved experi­

mentally.

Copulation took place between 6,30 to 8 p.m. under 

laboratory conditions. However, the mating was also obser­

ved during day time whenever the weevils were released on
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to the fresh food source while changing the food. Copulat­

ion took place 10 to 15 days after e&ergenee and lasted 

for 4 to 5 minutes, previous workers oa this insect did 

not report on these aspects of copulation.

During copulation, the male weevil rested at an 

angle of about 45° over the female, having a firs hold on 

the female with the help of meso~ and mets- thoracic legs, 

while the prothoracic "legs were used to adjust the body 

movements during mating. Froggatt (1923) also made a 

similar observation in regard to the mating posture.

Pre-oviposition period varied from 15 to 28 days' 

with an average of 20 .5  days which according to Froggatt 

(1922, 1923* 1925) ranged from 14 to 99 days. Shis diffe­

rence is difficult to explain? however, it may be stated 

here that the females which came out in the early part of 

winter and got fertilised might have taken more tiae for 

laying the first ©gg.

Kgg laying was observed to be during night in the 

laboratory, none the less 0 few eggs were collected during 

day time also. According to Simmonds (1966) the weevils 

came out during night to feed and lay eggs.

A fertile female during its life time laid 36 to
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53 eggs with an average of 45 .9  eggs. However, Simmonds 

(1966) stated thst the total aumber of eggs laid varied 

from 10 to 75 and in exceptional cases 100 and according 

to 2ryon and Benson (1920) it was 14 eggs or less and Hill 

(1975) reported th© fecundity to be 10 to 50 eggs or more.

Another interesting observation mad© was th© ovi­

position period of the adult weevil which varied from 313 

to 556 days with an average of 471.7 days, J?he peak of 

egg laying period m s  noticed at the ®ge of 7 months. 2 his 

is almost similar to the observations made by Froggatt 

(1922, 1923* 1924) who stated that oviposition was through 

out the life of female weevil influenced only by seasonal 

climatic variations in that th© egg laying decreased with 

the advent of cold weather and ©Iso possibly the age of the 

insect. Oviposition period occupied 16 to 21 months whereas 

the post-oviposition period was very short which lasted for 

14 to 57 days, the average being 35 ,4  days.

With regard to the longevity, of th© adult, it was 

more (546 to 582 days with an average of 564.5 days) in 

the case of adults obtained in the laboratory which were 

reared from th© field collected grubs. On ths contrary, 

the laboratory reared individuals survived for 369 to 443 

days. Shese findings compare fairly well with the
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observations of Harris (1947)» Schmidt (1965) and Simmonds 

(1966) reporting two years to little over two years in tbe 

case of field collected material; Cendana (1922) reporting 

103 days in captivity, Froggatt (1923) recording 471 to 

4S8 days; Froggatt (1924) reporting 16 to 21 months j Jepson 

(1914) who reported 16 %-eefce and Jardine (1924) recording 

5 to 8 months. From the above observation it was establi­

shed that adults reared from the field collected grubs had 

a longer life  over the adults obtained frees grubs reared 

ccmpletly under laboratory conditions.

Moisture appears to be the dominant factor deter­

mining longevity of the adults. She adults were noticed 

to survive for a long period even without food provided 

they were maintained under damp conditions. They lived 

for 98 to 128 days without food and 348 to 421 days with 

food in wet soil. In contrast to this, they survived only 

for 8 to 14 days without food and 12 to 18 days with food 

in dry soil. 1’his is in close agreement with the observat­

ions of Froggatt ( 1923* 1924) according to whoia the adults
*

died within 5 to 6 days in dry soil without food* and lived 

for more than 100 days when the soil was damp in cooler 

months or in general 70 to 121 days and died if  exposed to 

sun in few seconds.
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I'he sex ratio was'also determine<2 both in laborat­

ory reared individuals aod also in field collected indivi­

duals . In both the cases the proportion of males wes more 

compared to females (1:1.2-  laboratory reared; 1 :1 .4-field 

collected). This is in accordance with tlie observations 

of Simmonds (1933) who found 54 moles to 46 females.

$h@ weevil has been reported to breed throughout 

the year in Trinidad (Uriah, 1925)» bub with decreased 

rate in the hot summer and cold of winter ss compared to 

spring and autumn in Queensland (Froggatt,, 1923). Ur i ch’ s 

(1925) observations were confirmed during the present 

investigations In that the weevils B’red throughout the 

year, but the incidence of adult weevils was minimum from 

Kov ember to January (64 to 89 ), while the highest in c ide n ce  

vms noticed in the month of July (221). p£his observation 

differs from the observations reported by Freeman (1919) 

froa 1'riniclad who collected 644 adults during Decembers 

511 adults during January, 270 adults during February and 

341 adults during March? Froggatt (1925) vsho collected 

30,000 beetles between February and July, 1222 beetles 

during August and 1472 during September, and Gomes Clemente 

(1347) who reported fro® Africa that the nuaber of weevils 

collected reached maximum during January to March and October
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to December. However, the present observations are in 

accordance with those of Wallace (1938) who reported from 

Australia that the beetles vsere attracted to baits freely 

during the months of. September to April aad avoided baits 

in severe winter which confirm the results obtained during 

the present investigations in that more weevils were 

attracted to baits during summer months and less during 

winter months.

According to. the present study the weevil could 

complete a maximum of five generations in a year. But 

under field conditions overlapping of generations occurred 

because of the prolonged oviposition period of 313 to 556 

days.. 2his is in agreement with the observations made by 

Cendana (1922) who also indicated more than, five generat­

ions in a year in Philippines. However, Shiraki and Sonan 

(1937) recorded that the weevil had four generations in 

one year in ^aihoku, Japan.

C. sordidus undoubtedly spread from one country

to other and from one plantation to the other plantation 

by the transportation of infested suckers and root stocks 

used for propagation purposes (Cendana, 1$22j Froggatt, 

1924; Roy snd Sharma, 1952$ Schmidt, 1965) and the spread
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of the beetle was also observed by way of crawling froia 

infested area of a plantation to the other healthy areas 

of the same (Cendana, 1922, Froggatt, 1924; Hoy sad ^hartna, 

1952; Braithwaite, 1963). She present investigation conf­

irmed the above observations. In the field, in the early 

stages of infestation, it was observed to be localised and 

only after exhausting the source of food the weevils migr­

ated to tbe nearest stool by walking. In addition to this, 

Simmonds (1929, 1932, 1935), Froggatt (1925), Roy and 

Sharma (1952) were of the view that the mode of infestation 

was also by flying. However, this could not be established 

during the present studies since the adults were not obser­

ved to take to flight. Froggatt (1925) and fioy and Sharma 

(1952) were of the opinion that the weevil got distributed 

by washing down due to rain water or flood water in gullies 

and steep slopes. This may be possible in areas where 

bananas ere grown on hills and in valleys (like Coorg and 

Chikkmagalur districts of Karnataka).

She adults caused damage by scraping the tissue 

inbetween the two layers of epidermis of the outer leaf- 

sheaths, which gradually decayed, and the portion above 

the fed area dried gradually. Shese observations on the 

symptoms caused by adult feeding are in conformity with
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those of Froggatt (1921, 1923, 1925). However, Hoy end 

Sharma (1952) mentioned that the adults did not feed.

The grubs have been noted to follow sore or less 

© particular course in the rhizome during their develop­

ment. The grubs after hatching bored through the leaf 

sheath in a linear way, entered into the rhizomes and fed 

on the internal tissue. At first the grub tunnelled down­

wards through the peripheral region of the rhizome towards 

the root base causing severe J.n;)ury to the roots at tte 

point of origin. After sometime the grub started tunnell­

ing back towards the growing point. Later, towards the end 

of larval life  it again tunnelled towards the peripheral 

region of the rhizome. As the grub bored, it packed the 

tunnels with frass. Ihe size of the tunnel increased with 

the sis© of the grub. When a large number of grubs were 

present, the tissue got reduced into a felty mass. These 

observations are in conformity with the studies of Fawcett 

(1913), Fletcher (1914), Jepson (1914), Froggatt (1919), 

Moznette (1920), Cendana (1922), Pinto (1928), Harris (1947), 

Braithwaite (1963), and Gaud„ et al. (1975).

When most of the rhizomes were riddled, the tunnel­

ling of pseudostem was seen upto a height of 75 to 90 cm 

from the ground surface, which confirms the observations of
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McCarthy (1920), Froggatt (1925)* Roy and Sharaa (1952), 

Braithwaite ( 1963) and Peakin (1971) who stated that th© 

tunnelling extended from one to four feet from the soil 

surface.

The symptoms accompanying the attack of th© grubs 

when the infestation extended to pseudostem was the typical 

marginal drying of the outer leaves which gradually spread 

to the inner leaves, by which time the outer leaves compl­

etely dried up. In severe cases, where the growing point 

was affected, dead^»heart was observed on the plants. Plants 

in which growing point was unaffected, produced a weaker 

bunch with less number of hands and small fingers. Further, 

in the case of severe riddling of rhizome the pseudostem 

when pushed gave way at the point of attachment with the 

rhizome. These observations are almost similar to the 

reports of McCarthy (1920), Cendana (1922), Froggatt (1922), 

Harris (1947)* Sen and Erasad (1953)» Braithwaite (1963) 

and Gaud, et aJL. (1975).

Another interesting revelation brought out during 

the present studies was that even a single grub could cause 

dead-heart in banana plants. When the grub attacked the

growing point, it caused a dead-heart with all the outer
i

leaves apparently normal. This observation is in agreement
• i
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with the report of Froggatt (1923) who was of the view that 

even a single larva might be sufficient to kill the plant. 

However, it contradicts the findings of d*Bramerez and 

Gebert (1921) who emphasised that the attack by large 

number of grubs was required to cause the death of the 

plant.

Froggatt (1925) reported that 0 . sordidus attacked 

potato tubers and arrow root (Canna edulia) and Wolcott 

(1922) on Yam and guinea grass. During the present studies 

the underground parts of Amrophophallus campanulatus, Ipomoea

batatas, Canna orientalis, Kao i hot esculenta and Solanum 

tuberosum when provided to adult weevils and grubs were not 

accepted as food* However, all the varieties of banana 

were found to serve as hosts for this insect as they were 

found damaged.

yarletal response of banana to the development of C. sordidus

Considerable amount of work has been carried out on 

the varietal response as revealed by studies of Hutson 

(1918)# d ’ Emmerez and Gebert (1921), Froggatt (1921, 1925), 

Cendana (1922), Gowdey (1923), Gehsquiere (1927), Wolcott 

(1934), Millard (1952), Hoy and Sharma (1952), Sen and 

Prasad (1953), Hord and Flippin (1956), Elias (1960) and
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In order to know the response of local cultivars, 

fifteen varieties of banana which incidentally included 

some of the varieties already tested, namely, Cavendish, 

plantain (Maduranga) , Lacatan, Musa acuminata, M. balbisiana 

were tested for their reaction to the attack of the weevil. 

The parameter used to determine the varietal reaction was 

relative number of immature stages present after an interval 

of 60 days after infesting the plants with a constant 

number of adults. She variety lacatan vjas less susceptible 

(2 .6?  immature stages) compared to Maduranga which was 

highly susceptible by recording 32.00 individuals. 2here 

was significant difference among the varieties included 

under the study. In addition to Maduranga, Peykunnan (22.67) 

also harboured significantly higher number of immature 

stages as compared to remaining varieties. Hext in order 

were Budubale (16.33) and Nallabontha (13 .33 ) which also 

supported significantly higher number of immature stages 

with no significant difference existing between them. Vari­

eties Lacatan. Cavendish (B ), |2. balbisiana. Cavendish (H ), 

Poovan, and Virupakshl harboured the lowest number of Isma- 

ture stages ranging from 2.67 to 4.67 and significantly 

differed from M. acuminata, Hendran, Sirumali and Neypoovan.

Simmonds (1966).
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Neither the former group of varieties nor the latter group 

showed any significant difference among themselves.

Rasabale was on par with all the varieties except with 

Hallabontha, Budubale, geykunnan and Maduranga.

Contrary to th© observations of Froggatt (1921,

1925) and Hord and Flippin (1956), the present studies 

revealed the varieties Cavendish and H. acuminata to bemp- i ........

less susceptible. She observation that Maduranga was 

highly susceptible conforms to the findings of Froggatt 

(1921, 1925)* $he observations made by Cendana (1922) and 

Hord and Flippin (1956) that the varieties Lacatan and

H. balbisiana were less susceptible are in line with the 

present findings.

Chemical control of C. sordidus with granular soil 

insecticides

Extensive, information is available on the chemical 

control of banana rhizome weevil using insecticides other 

than granular formulations. Bullock and Svers (1962) were 

the first to test the granular formulations like aldrin 

(10 per cent), dieldrin (10 per cent) and heptachlor (10 per 

cent) at 2 lb a .i .  per acre and reported diel^drin to be
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superior to others. Wolfenberger (1965) brought to light 

the superiority of granular formulations viz., aldrin, 

dieldBin and heptachlor over insecticidal emulsions of 

the same in the control of banana rhizome weevil. Accord­

ingly, in the present investigation four granular insecti­

cides of which three were systemics, namely, phorate 106, 

carbofuran 36, disulfoton 56 and the other nonsystemic, 

qulnalphos 56, were tested at 1 kg a.i. per acre applied one 
*

month after planting for their efficacy in the control of 

the rhizome weevil. All the four insecticides have provid­

ed effective control showing significant difference over 

the check. Among the insecticides phorate 106 (10 g$/stool) 

was found to be most effective (3*33 immature stages/stool) 

followed closely by carbofuran 36 (33 gm/stool) (4 .33  

immature stages/stool) and then by disulfoton 56 (20 gm/ 

stool) (7 .83  immature stages/stool) and quinalphos 56 

(20 gm/stool) (11.33 immature stages/stool). The effect­

iveness of carbofuran 10G (10gm/plant) and disulfoton 106 

(14 gm/plant) have been studied along with the other insec­

ticides by Gaud et al. (1975) who reported the superiority 

of carbofuran over the other insecticides, which is 

con fire® d in the present studies also but being superseded 

by phorate. Incidentally, phorate and quinalphos have been 

tested for the first time in the present investigations
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against banana rhizome weevil.

Granular insecticides with systemic action 

(phorate, carbofuran and dlsulfoton) have proved signific­

antly better than the granular insecticide with contact 

action (quinalphos) in Killing the Immature stages. On 

the contrary, quinalphos has joined the ranks of phorate 

and carbofuran (without significant differences among them) 

in providing effective control of the adult weevils, and 

all these three showed significant difference over di- 

sulfoton which in turn proved better than control.

Based on the above results, it is concluded that 

with their consistent performance relating to control 

against both immature stages and adult weevils, phorate 

and carbofuran (in that order) may be used for checking 

the weevil infestation.
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V I . SUMMARY

The present investigations on the banana rhizome 

v;eevil, Cosmopolites sordidus (Germar) include a study on 

the external morphology of different life stages; biology 

including distribution, economic importance and life  cycle; 

response of certain varieties of banana to the attack of 

rhizome weevil, and chemical control of the weevil using 

granular soil insecticides.

1. The external morphology of egg, larval instars, 

prepupa, pupa and adult have been briefly described giving 

measurements of the head capsule and body. A detailed 

description including the chaetotaxy of the seventh (last) 

instar larva is provided.

2. The biology of the banana rhizome weevil was studied 

in detail. The incidence of the weevil was observed in all 

the districts of Karnataka except in Bidar* Bijjapur,

Gulbarga and Raichur which have not been surveyed. The 

pest was serious in Mysore district in that 80 to 90 per 

cent of banana plants were infested in Devarasanahalli and 

i’ianjangud area.
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The study of the life cycle of the insect through 

six generations under laboratory conditions has revealed 

that the eggs were laid inserted singly in various locat­

ions in the lesf sheath and rhizome. Seven larval instars 

were noticed. Pupstion was usually in the peripheral

region of the rhizome close to the surface in a pupal
i

chamber. The incubation, larval, prepupal and pupal periods 

were observed to be 5  to 1 0  days (average, 6 . 8 7  days), 3 6  

to 4 6  days (average, 3 9 . 9  days), 2 to 3  days and 6  to 1 0  

days (average, 7.15 days) respectively. She total life 

cycle of the weevil from egg to adult ranged from 5 0  to 7 0  

days (average, 5 6 . 6 3  days).

The adults lived for 424.5 days. Moisture appeared 

to play a critical role in determining the longevity, those 

maintained in moist soil even without food living for 111,96 

days, while those kept in dry soil living only for 9 . 9 6  

days.

A female laid 36 to 53 eggs during a period of 

424.5 days. The pre-oviposi tion, oviposit ion and post- 

oviposition periods were noted to be 20.5, 471.7 and 35.4 

days respectively. The weevil completed five generations 

during the year under laboratory conditions, i’he sex ratio 

of the weevils, i .e . , female to male was 1 : 1 . 4  in the field
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collected adults and 1 :1 „2 in the laboratory reared 

individuals.

She incidence of the weevil was cjininmm during 

November to January and increased gradually from January 

to June and with a steep fall from July to November.

She external symptoja of the dajaege caused by the 

grubs was typical marginal drying of outer leaves which 

extended to the inner leaves also gradually, by which time 

the outer leaves dried up completely. In severs cases of 

damage where the growing point has been effected, dead 

heart was noticed.

The weevil was observed to feed and breed only on 

Busa spp. Both th© grubs snd adults did not survive on the 

underground parts of elephant foot, sweet potato, canna, 

tapioca and potato when provided in the laboratory.

3. Fifteen varieties of banana tested to study their

response to the development of C. sordidus revealed that the 

variety Lacatan was least susceptible while Maduranga was 

the most susceptible to the attack of the weevil. Variety 

Feykunaan was next to Maduranga, followed by Budubal©, 

Hallabontha, 13 ey poo van, SSendran, Girumali, M. acuainata, 

fiasabale, Virupakshi, Poovan, Cavendish (R ), Cavendish (£)
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and Mt balbisiana in the increasing order of relative 

tolerance.

4. Studies cocducted on th© chemical control of 

£. sordidus using four granular soil insecticides, namely, 

carbofuran, phorate, dlsulfoton and Quinalphos each at 1 

gm. a.jL,. per plant indicated that phorate was superior 

followed by carbofuran, dlsulfoton and quinalphos in cont- 

rolling immature stages. Phorate maintained its effectiv­

eness even in the control of adults followed by carbofuran, 

Quinalphos and disulfoton.
'1
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