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Sugarcane 1s an important commercial crop of dndhra ‘rradesh.
It 1s subjected to severe damage by various insect and none~insect pests,
resulting in heavy loss in yield and sugar content. among them the

sugarcane scale, Melenaspis glomsrata {Green) has turned out to be the

nost destructive pest affecting the crop almost all over the important

sugarcane belts of the country, now,

Studies on the losses from the infestation of scales on  Coa 7602
indicated that losses to be perceptible only when the extent of incruste

ation was more than 0.5 gram per cane,

Trials were established, to survey the susceptibility of ten
comnercial varieties of sugar cane to the scale insect, ths varieties

sereened in this experiment showed CoC 671, Coi 7701 and Co 6907 to be
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free from scales to some extent and the most susceptible variety was
Coa 7602, Variecties in which the leaf-sheaths adhered e¢lesely to the

stem were more heavily infested,

among the factors that influence seale ineidence, to an appreciable
extent, moisture in leaf (3-6) sheath in the maturity phase (300-330 deys)

was found to be important one.

Studies on the effect of sore gramlar insecticides on scale
insect have shown thet amnng the granular insccticides tried, aldieardb
and Disulfoton at 2,5 kg a.i,/ha, were effective in the control of sugar-
cane scale insect when applied in the early vegetative phase of the crop.
Better crop growth, plant vigour, higher sucrose content and purity of
Juices, and higher yields were also associated with the treatment of
aldicarb and disulfoton at 2,5 Kg a.i./ha. Good ronetary returns and
cost benefit ratios were obtained in aldicarb and disulfotan treatments
at the above cited dosages. Sett treatrent with malathion 0.1 per cent

is recormended in IiM for scale insect ag it was found to be effective

and economical,

Studies on the effects of insecticides on the adults of
C, nigritus proved that dimethoate and methyl demeton brought the maximum
nortality and endosulfan the lowest, while malathion was interrmediary in
toxiecity to the predator. Endosulfan closely followed by malathion
rocorded maximumn nusber of eggs, while dimethoate and methyl demeton

had adverse effect on the fecundity of the predator. Hence G, nigritus
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could bs relessed without the risk of high rortality. Releases would

have to ba delayed 7-10 days after the spraying.

The degree of parasitism in sprayed and unsprayed ficlds did not
roveal any cvidence of reduction in the rate of parasitism, indicating
thet application of C.1 per cent malathion had no effect after one week

on the emergence cof the parasite, ., mayurai,

Search for naturel encnies of M, glomerats in Krishne zone reveal
two Coceinellid predators, C. nigritus, i, horni, a nite §. sudus, five

Hymenopterous paresites, a, mayursi, o, bifasciata, Micrqterys 8P

4o delhiensis and yhyscus sp, found attacking scale in this arca, Their

usefuiness in the biological control of scale insect in A.l. was liscussed.

application of Totash at 1468 Kg/ha at planting was suggested in

drought prone areas where scale insect is a problem.
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CHAPTER I

INTRODUGTION

Sugercans is one of the most important commercial crops of
India supporting many sugar indusiries., It provides rawematerial for
vacuum pan suger factories and a number of Khandasari Units far sugar
production and innumerable cane crugshers for jaggery production, It
is cultivated over an area of 2,7 million hectares and the production
is 128.0 million tonnes of raw sugar annmually, (Anon 1980), The
current annual loss of sugarcane production due to pests and diseases

has been estimated at Rs,.50 crores,

The pests of sugarcane take a heavy toll through reduction in
hectare ylelds and sugar recovery and the most important among them is

the scale insect, Melanaspis glomerata (Green}. It was considered, till

recently as a minor pest on sugarcane but has assumed the status of a
major and serious pest, in recent years. It is causing consliderable
losses to cane, sugar and jaggery industries., Scale insects are some of
the most fascinating and unusual organisms in the Insecta, Their
unconventional approach to the plant-parasitic regime has produced a
myrald of bizzarre adaptations, BSugarcane scale insect occurs through-
out the year. Infestation commences with the formation of the inter-
nodes and continues to increase as the cane plant grows. Plant sap is
Sucked and the plant is devitalised. Severe attack on sugarcane was

noted to substantially rseduce the yield of cane and sucrose content



of juice., It is estimated that the loss due to this pest goes uplo 54
per cent in yield and 47 per cent in sucrose content., Urgent action is
therefore called for, to mitigate the loss caused by this pest, explore
possibilities of arresting its further spread and svolve suitable

measures for its effective control.

Even though certain recommendations have been made for the control
of scales relisble and economic control measures could not be evolwved
i1l now in view of peculiar habits of the insect, complicatlons in the
assessment of intensity of incidence of the scale and the interference
of weather factors for judging the comparative efficacies of different

control measures.

An ideal method of preventing scale insect infestation of sugar-
cane crop would be to cultivate varieties that arc resistant to scale
attack., Use of resistant or lsast susceptible cultivars coupled with
adoption of culturai, mechanical, biological and chemical methods of
control in an integrated manner offers scope for an efficient population
management of this pest. 4mong the factors that influence cane yield
to an appreclable extent, molsture in leaf sheaths is the most important
one. In view of the scanty'information available on resistance and also
considering its importance for an effective management of this pest at
the farmers' level, studies were maAde to identify the degree of
resistance among the commercial varieties of sugarcane, most extensively

planted in Krishna zone, varieties which can answer the need,



Much work on the chemical control of scale insect has been done
by using various insecticides. lowever, work on the control of sugar-
cans scale by using granular soil insecticides is limited, Seil applica-
tion is preferable to treat the plent as a prophylactic measure where
there is no immediate insect ﬁamags. Hence studies were undertaken to
agsay the potentialities of soil application of some promising systemic
granular insecticides for management of sugarcane scale insect, when
they are applied in early vegetative phase of the crop growth, at differ-

ent sconomic levels.

Biologice 1 control of agricultural pests has developed with modern
agriculture and has been concomitant with the accelerated acquisition and
application of knowledge in biology in the last century and offers the
best scope for minimising environmental pollution. This has led to a
search for natural enemies of scale insect in Krishna District. Even
though a number of predators and parasites have been recorded on
M. glomerata the possibilitics of their utilisation in biological control
has not besn fully exploited, Basic information on the status of these
parasites and predators is a pre-requisite for planning a biological
control programme of the pest, This aspeet along with some factors

affecting their abundance, hos been token up in the present studies,

In recent years, in chemical control programmes, lncreasing
attention has been paid to the possibility of upsetting the natural
control of other pests or potential pssts. For control of scale insect,

an understanding of the effects of insecticides on the emergence and



survival of parasites is essential. Such a knowledge would be useful

in an integrated approach to scale control problems in sugarcans. With
this in view the effect of malathion, an extensively used insecticide for
scale control, on the emergence of 4, mayurai, a natural enemy of primary
importence on scale insect, was asgsessed. Control of scale insect, has
so far been mostly by the use of insecticides and to some extent by
cultural methods. The integration of broad spectrum insecticides with
biological agents for pest control often creates problems of pesticidal
toxicity to the latter, 1In a rational combination of insecticidal treat-
ment with biological control only selective pesticides which are non-
toxic to non-target blologichl agents have to be preferred. Hence in the
present investigations, studies on the toxiclty of commonly used insect-

icides, for the control of scale, on Chilocorus nigritusg Fatwr.,, most

common predator of scale insect in nature ore taken up,

Potassium has been recognised to play a prominent role in provid-
ing resistance to crop plants against pests and diseases, Information
of the effect of K, on scale is not much in evidence. Hence, studies
were conducted to find out the effects of K-level on the incidence of

scale insect of sugarcane,

It is presumed that the results obtained in these studies would
not only offer scope for managing the scale insect infestations more
effectively but also provide a more c¢lsar understanding of the lacunae

in our knowledge of the pest and its mansgement,
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REVIEW OF LITERATURE

The armoured scales (Family Diaspididae) constitute ons of the
most suecessful groups of planteparasitic arthropods and inelude some
of the most damaging and refractory pests of perennial crops &nd ornamental

plants, (Beardsley and Gonzalez, 1975).

On sugarcene, two specles of armoured scales have come into
prominence as important and persistant pssts. They are:
1, Aspidiotus (Tergionia) glomerata Green which is presently termed as

Mglanaspis glomerata Green, and

2. Aulacaspis tegalensis Zehntner,

M. glomerata is recorded only from India while 4. tegalensis is

roported from Uganda, Java, Formose and East Africa (Reo, 1977).

2,1 INCIDENCE OF SUGARCANE SCALE
The sugarcane scale M, glomerata was first collected by Watt

(1903) beneath the sheathing bases of sugarcane leaves,

Pruthi and Rac (1942) reported the incidence of this pest in
Northern Indie and in Coimbatore. From Coimbatore this pest has been
reported to have spread to Gujerat and Madhya Pradesh through seed cans

setts sent for research purposes (Kalra, 1965),



In Andhra Pradesh it has been reported as serly as 1952 and
appeared to have been introduced inte sugarcane research station,

Rudrur and the Deccan plantations from Maharashtra (Prasad Rao, 1972),

From Nigzamabad District,it appeared to have spread to the East
Godavari Distriet tlrough sugarcane setts and by 1972-73 it was noticed

in Godavari Districts (Seshagiri Rao, 1975).

According to a recent survey, it haa been shown that sugarcane
cultivation in meny areas in Madhya Pradesh has been seriously hampered
due to the rapid spread of scale insect, resulting in low sugar recover-

ies in sugar factories around Jaora area (Dubey et a&l., 1976),

The sugar cane scale h&s been reported to be assuming the status

of a serious pest, of late, in Gujarat State (Shah et al,, 1976).

The scale was also reported from BEastern Uttar Pradesh (Shukla
and Tripathi, 1979), Very recently Singh and Varma (1981) have recorded
scale insect infestation in Dimapur (Nagaland), West Bengal and Bihar,
From these reports it 1s very avident that M, glomerata is present in

almost all the important sugarcane growing states of the country.,

2.2 LOSSES DU TOQ SCALE INSECT

Khanna (1957) reported a loss of 43 per cent in cane weight and
8,03 per cent in sucrose content in the cese of infested cane of variety
B,0.11, He found that in this variety the scale attacked not only the

stalk but also the leaf sheath and the lamina inecluding the midrib,



It has been found that in the case of Co 745, a highly suscept-
ible variety, the infestation reduced germination by ahout 20 per cent
while the weight of canes, sucrose content of the juice, brix and purity
were reduced by about 13 per cent, A7 per cent, 28 per cent and 26 per

cent respectively (4garwal, 1960),

Tembhekar (1965) reported the loss of as much as 63.4 per cent

of cane (65 tons/ha) in the case of variety Co 775 grown at Bardoli

(Gujarat).

Moholkar and Ranadhive (1973) have reported a reduction in the
length of infested cans by about 29 per cent and relative reduction in
the length of millable portion of cane stalk by about 1& per cent in
Co 775. 1In case of ratoon crop, th? cane yield was reduced by 29 per

cent in Co 62059 and 44 per cent in Co 775.

Studies made with infested cane of variety Co 997 indicated that
the weight of cane reduced upto 32,6 per cent while sucrose content in
juice, purity and brix by 44.38, 16,68 snd 32,98 per cent respectively

as compared to heslthy canes  (Seshagiri Rao, 1975)}.

In susceptible varieties germination of buds was reduced to about
20 per cent, The decrease In sugar was noted to be as high as seven
units (Avasthy, 1974).

There was leoss in germination of the buds to an extent of 11,30

per cent in Co 740 and 21,40 per cent in Co 419 when scale infested cane

was used as sesd matorial  (Thontadarya and Govindan, 1976),



In Adsali crop Murthy and Rao (1976) reported an yield loss
of 25 to 30 tons/ha,

On an average there was 54.63 per cent reduction in cane weight
while the reduction in brix, Fol and purity were by 5.05, 5.66 and 6.64
units respectively in Co 527, a highly susceptible variety as reported
by Bhaskar Rao et al. (1976).

Rao and Murthy (1977) reported that in variety Co 62175 loss in
weight of canes, sucrose cortent of julce and purity by 19.13, 15,86 and
5¢13 per cent respectively when the infestation was heavy. Thsy found
that in this variety the losses were perceptible only when the extent of
incrustation was more than one gram per cane.

Shukla and Tripathi (1980) observed 1-9 units loss in sugar
recovery as a4 result of scals insect infestation in variety BO 70
grown in Eastern Uttar Fradesh.

Moholkar and Ranadhive (1973) report that gur prepared from
infested cane has 10% more reducing sugar and the colour intensity is
inereased by 10 units., Such an increase in colour intensity is not a

desirable character as it adversely affects the market value of the

Jaggery,

2.3 RESISTANT VARIETIES
Observations made by 4garwal and Sharma (1960) have shown that
there was a definite correlstion between the number of stomata in the

stem epidermis and the intensity of scale attack,



The pest occurs rore freely on sugarcane varieties that have
enveloping persistant leaf-sheaths showing that a safe protective cover
Is conducive to its prolific multiplication and spread on stem., 0ld
ratoon crops are found to be more susceptible and the damage is extensive .
43 reported by(Rao, 1970; Dubey, et al., 1976 and Rao, 1977).

Based on the intensity of attack, Rao, ¢t al., 1975 suggest
thet Co 419 (with stray occurrence of individual scales here and there
on the cane) as resistant parent and Co 740 (with mat-like inerustation
of scales on the canes) as susceptible variety, Other varieties like
vo 775, Go 954, Co 997, Co 1295, Co 1205, Co 1334 are susceptible to
scale insect.

Nageswara Rao (1976) reports that Co 69 4 20, Co 70 & 30, Co 70 4
58 and Co 70 4 161 are less infested in Nizamabad area of andhra Pradesh.

In Madhya Pradesh Co 421, Co 617, Go 997 and Co 1169 are reported
to be less infested (Dubey ot al., 1976).

Variaties like Co 70 4 11 and Co 69 4 49 which have a loose leaf-
sheath and almost self-stripped are preferable for planting in areas
endemic to this pest as mentioned by Nageswara Ran 1976,

Thontadarya and Govindan (1976) reported the incidence of the
scale insect was more on varieties which had enveloping, persistant
leaf-sheaths (Co 775, Co 740) while it was less on the variety Co 6415
which detaches the leaves systematically, They found that the loss of
crop was more on light soils compared to heavy soils,

Moholkar et al. (1976) report varieties Co 62059, Co 740, Co 775

and Co 419 to be more infested in Maharashtra state,



Studies carried out r:garding wvarietal susceptibility revealed
that Co 775 and Co 740 were most susceptible varieties as stated by
Murthy and Rao, (1974).

Shukla and Tripathi, (1979} reported that ratoon canes suffered
more seriously than plant canss in some districts of Egstern Uttar
Pradesh, and the main varieties found heavily infested were BO 70, BQ 71,

BO 54, Co 1148 and Go 1158,

2.4 CHEMICAL CONIROL OF SUGARCANE SCALE INSECT

Agarwala, (1956) found thet scales are not easily dissolved by
most organic and inorganic solvents, acids and alkalines, He suggested
that insecticidal treatment has also been timed in such a way that the
most vulnerable stage of the insect namely the crawlers ars also destroyed.

application of parathion (Folidol) at 0.04 per cent has been
reported to reduce the adult scale population by 90 per cent and the
cravlers by 100 per cent ir 48 hours after spraying (igarwal, 1960},

Kelra and }blbotra.(1967) suggested spraying Folidol 0,05 per cent
or talathion O.,1 per cent twice or thrice at 2 to 3 weeks interval after
detrashing the crop for effective control of the pest.

Williams (1969 and 1970) reported application of systemic insect-
icides in granular form to the soil being of no avail for control of

another allied sugarcane secale  aulacaspis tegalensis (Zhnt) in

Meuritius and East Africa and suggested hot water treatment of infested
Setts at planting, burning of cane before harvest, removal of dead leaves
and leaf sheaths several times during the "grand period of growth" as

preventive measures for its control. But he also menticned that some
of these methods of control are uneconomical,



Results of the preliminary studies made at sugarcane Research
Station, anakapalle (Anen, 1973) indicated that soil application of
disulfoton granules at 3 kg a.i./ha te b2 helpful for the contrel of
the pest, when used five times at mouthly interwval,

The sugercane scale is controlled sffectively by insecticides
used either as sprays or granules. The time of application and the types
of chemicals used in this regard differ. Insscticidal use for controll-
ing this pest is resorted to at 3 different times viz,.,

(a) at planting of setts or whils preparing the stubbls
for taking up the ratoon;

{b) in standing young crop of 5 to 6 months age when 3 to 4
clear nodes ars formed in the shoots, and

(e¢) in grown up crop which has been wrapped and pfOpped,
(Rao, 1977 .

For sett treatment at planting, it is necessary that the setts are
kept immersed in the insecticidal solution, whether the insecticides is
of contact or systemic nature. Information available in this regard
shows that malathion 0.1 per cent is the most prominantly used and
recomnended chemical as sett treatment for control of the scale, (Reo,
1977). Other insecticides found useful #:z. dimethoate 0,1 per cent
(Venkateswar Rao et al., 1976 and Moholkar, et al,, 1976). The most
easily adopted and cheap insecticide in vogue now is malathion 0,1 per
cent solution for sett treatment and it is advisable to immerse the setts
for about 15 minutes (Rao, 1977).

As raggards spraying in the infested standing crop for control of

the pest, phosphomidon 0.05 per cent (Thontadarya and Govindan, 1976 and
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Moholkar et £l., 1976); dimethoate 0.1 per cont (Rao and Murthy, 1977);
nalathion 0.1 per cent (Venkateswara Rao gt al., 1976); Chloropyriphos
{dursban) 0,05 per cent (Rao and Murthy, 1976); Quinalphos (Ekalux)

0,05 per cent (Rao and Murthy, 1976) and anthio 0.05 per cent (Murthy
and Rao, 1976) are the most effective chemicals and among thess
malathion 0,1 per cent and dimethoate 0,1 per cent are the widely adopted

and recommended insecticides (Rao, 1977).

In 2 nmumber of trials conducted in Madhya Pradesh disulfoton
(Disyston 5 G) at 3 Kg a.i./ha gave effective control of scale insect
and was superior to Carbofuran 3 G (3 kg a,i./ha) and found economical
to use (anon, 1976). |

The performance of disulfoton 5 G at 3 Kg a.i./ha in respect of
scale control and yield has been found to be superior than other systemic
granular insecticides namely dimethoate & G and “urbofuran 3 G at
equivalent dosages, Five applications at monthly interval starting first

at interncds formation has been rgcommendad (Moholkar et al., 1976).

Application of disulfoton 5 G at 3 kg a,i./ha has been proved
to be effective and economical for the control of sugarcane scale

insects and sugarcane mealy bugs in Gujarat (Shah et al., 1976),

Venkateswara Rao et al,,{1976) reported that soil application of
disulfoton 5 G granuleas at 50 Kg (2.5 kg a.i.) per hectars in single
application during July-iugust months when the crop was about six to
seven months old proved to be very effective in reducing ths sugarcane
scale insect to an extent of 88,0 per cent on node basis with resultant
inerease in yield by 7.80 t/ha over the plots which received only 25 kg

(1.2 kg a.i,/ha) of granules. The increase in yield worked out to be 43.4t/fa.



13

In a review articls, Rao (1977) has concluded orn the basis of
available information that soil application of disulfoton at 2.5 - 3.0
Kg a.i./ha is very effective for controlling sugarcane scale insect. It

has therefore, been recommended in all major sugarcane growing areas.

In & number of trials organized by the Project on sugarcane scales
at various locations, soil application of aldicarb (Temik 10 G) by
pocketing closely followed by disulfoton 5 G at 2,5 Kg a.i./ha were
given superior control of the sugarcane scale insect when compared with
standard products like lindane, citrolane, endrin, sevidol ete., at
equivalent dosagses.,

In most of these trials, better crop growth, plant vigour,
higher sucrose content and purity of julce and higher ylelds were also

associated with the treatment of aldicarb and disulfoton (4Anon, 1979-80),

Studies conducted at Nidadavole (Seshagiri Rao and Subba Rao,
1979) revealed higher cost benefit ratio for 3ott treatment with malathion

0.1 per cent as compered to control,

2.5 MNATURAL ENEMIES OF MELANASPIS GLOMERATA GREEN

Parasgites and Pradators:

Agarwela (1956} found the scale at Pusa (Bihar) parasitized by

Adelencyrtus sp. and also obtained izotus sp. which he however, thought

to be a secondary parasite.

Narayanan, et al., (1957) reported parasitisation of over 50 per
cent by hymenopterous in a sugarcene field at New Delhi, the species

concerned being anatrolepis mayurai N & S (Encyrtidae} and Azotus
delhiensis Lel (4phslinidae), the former accounting for about 90 per cent
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of the parasite population. Two hyperparasites, Marietta cherieni (Mani)

(aAphelinidae) and Geraphron sp. (Ceraphronidse) were found by them to

be of negligible importance.

At Goimbatore, Agarwal (1960) found the scale to be parasitized

by thres Encyrtids, Xanthosncyrtus fullawayi Timberlake, Microterys sp.

and 4nabrolepis bifasciata Ishii and an aphelinid, &4zotus chionaspldis

Howard., He noticed that 4. bifasciata was the most prominent amongst
the parasites but the total parasitisation was only 10-15 per cent during
May end June and again in 3eptember - October. He also found two speciss

of predatory mites belonging to the family - Caligonellidae.

Rao and Sankaran (1969) have reported two Eulophid parasites,

Physcus sp. and Tetrastichus lecanii (Gir), a Coecinellid, Pharoscymnus

horni Weise and a mite,Saniosulus nudus Summers (Eupalopselliidae),

attacking the scale at Bardoli in Gujarat,

Three species of predators and ten species of parasites are
associated with M. glomerata, in South India (Sankaran and Mahadeva,

1974), The predators are Chilocorus nigritus (F.),Pharoscymnus horni

Woise (Coccinellidae), and Saniosulus nudus (Acarina, Eupalopsellidae).

The parasites recorded on scale insect are

hAdelencyrtus femoralig Compere and .snnecke (Hym., Encyrtidae).

Adelencyrtus close to odonaspidis Fullaway (Hym,, Encyrtidas)

snatrolepis mayurai Subba Rao (Hym, Encyrtidae)
azotos chionaspidis Howard (Hym., dphelinidae)

A2otus 8p.~ secondary
Ceraphron sp. (Hym,, Ceraphronidae) - Secondary
Marietta cheriani (Mani) (Hym., Aphelinidae} -~ Secondary




Microterys sp.{Encyrtidas)

Physcus sp. (Hym., Eulophidas).

Sathiamu thy and Muthukrishnan (1976) recorded thres species

of hymenopteron parasites - Analrolepis mayurai, Microterys delhiensis

and Cheiloneurus sp. on the scale insect. In addition two predatory,

mites, Saniosulus nudus and Tyrophagus putrscentise are also noticed

feeding on the scale insect.

2.6 EFFECT OF INSECTICIDES N COGCINELLID PREDATCRS
Caupbell et al., (1953) tested insecticides on Coccinellid

y
predators, adalia bipunctata, Ceratomagilla fusellabris, Coccinella 9

notata, Cyclonida munda, Hippoda mia convergens, Olla abdominalis,

0. abdominalis plagcata and Scymnus species. They reported that,

although B,H.C,, Tcxapheno, and Calcium arssnate caused mortalitiss in
excess of 70%, only E.P.N, and Parathion completely eliminated G,

fuscilabris. Hippodamia cor vergens was reportad to be tolerant to

many of the insecticides. On Seymnus species chlordane was least
cffective whereas «ldrin, Dieldrin and }'optachlor were intermediate.

They further stated that, in general, all the insecticides used affected

the predators.

Harris and Volcarce (1955) studied the effect of insgctieides on

the Goeccinellid predators Hippodemia convergens and Coleomegilla

maculata. socording to these authors phosphorous compounds like
Parathion, Malathion, Clorthion, and Diazinon were more significantly

toxic thon any other material,



Van Den Bosch ¢t al,, (1956) reported thot rarathion was most
loxic to beneficial Coccinellids of alfalfa fields, Similarly Malathion
end Demeton were reported to show high toxieily to Hippodamic species;
wherein adults were moderately affected and larvae wers completely
destroyed,

Bartlott, (1958) studied selective aphicides for spotted alfalfa
aphids, He reported that comparison of toxicities of 13 aphicides to

Thereophis mzculata and the adults and larvae of Hippodamia convergens

showed that at the L.D. 95 for the alfalfz aphid, conservation of Coecine-
1lids was highest with ¥icotin: sulphats and decreased in degree with
Schradan, Demston, Trithien, Phosdrin, Eyrethrum extracts, T.E.P.P;,

Lindane, H.H.C., Toxaphene, Parathion, :alathion and Rotenone.

Jobwani, ¢t al., (1950) tested various insecticides against the

predatoq,Stethorus pauperculus. They reported that Malathion was 913.2
and B,H.G., 16.5 times as toxie as was D,D.T,

Harding, (1961) tested Dencton, Phorate, Dimethoate, Phosphamidon,
Honnell, Diazinon, Trithion and Farathicn, sgainst {he melon aphid

&phis gossypil. He reported thut the predator, Hippodamis convergens was

abundant at% the beginning of the test and after the aphids built up
agein, lIlo beetles were present in any plot until after 7 days
of treatment,

Bartlett, (1943) tested many inszcticides against six species of
Coceinellid predators, He found th:t Carbaryl (Sevin), Guthion and
Malathion were highly toxic to all the 6 species, His results with

Lindane varied from non-~toxic to highly toxic, depending on the specles,



17

Hukusima and Kondo, {1964) raported ths affect of certain
nesticides on predators, wherein they fouwi Malathion to be guite harme
ful whereas Load arsenate and Glyodine were found to be only slightly
toxic.

Prakash Sarup et al., (1945) have testcd 14 insecticides against

C. septempunctata. Out of these 14 insecticides tested against the

adults of C. septempunctata they found thot Mevinphos, lhorate, Phospha-

midon and Dichlorvas were respzctively about 7,0, 3.7, l.4 and 1.1

times as toxic as Garbaryl (Sevin). Carbophenothion, Trichlorphon,
Pyrethrins, Endosulphan and Rotenone were found to be less toxic than
Carbaryl. Toxiecity of DBromedan, Chlorobenzilate, lioptachlor and Thanite
was so low that as high as 1 per cont concentrtion of these insecticides
gave only 38,6, 27.8, 20,5 and 19,9 per cent mortality respectively,

They further added that, s compared to aphis gossypii, C. sepbempun-

ctata proved io be more resistant te Heptachlor, Endosulphan, Mevinphos,
Carbaryl and rhorate. asmonge: these insecticides Rotencne and Endosulphan
have been reported to have shown a very high safety margin for .

C. septempunctata,

Khasimuddin {1967) tested three insecticides against the

Coceinellid predator, Menochilus sexmoculata Fabe, Insecticides most

toxic to the predator are lizlathion, Carbaryl and B,.H.C. respectively
in order of toxieity.

Rattanlal and Prakash Sarup (1970) reported that lindane,
diazinon, rotenone and endosulfan were less toxie to the mite predator,

Stethorus paupereulus Yeise,




Abdelrahman (1973) reported that the Coccinellid predator,

Lindorus lophanthae (Blaisd) was considerably more éusceptiblc to

malathion than femalss of Aonidiella awrantii (Mask).

Ghani and Mazaffar (1974) reported that almost all stages of the

GCoceinellid predator Pharoscymnus flexibilis (Muls) wers completely

destroyed in a field sprayed with endrin to control Diaphorina citri

Kuwana.

Croft and Brown (1975) have reviewed exhaustively on the response
of arthropod natuml enemiss to insecticides,

Kirknel (1975) reported that endosulfanwis relatively non-toxic

to adults of Goccinells septumpunctata L,

Walters (1976) found that endosulfan and malathion at field con-

centration were highly toxic to three species of Stethorus,

Lingappa et al., (1979) reported the effect of certain pesticides

agairst the predator, Menochilus sexmaculata F, wherein they found

malathion to be quite harmful. Fhosalone wes moderately toxic while
endosulfan was found to be non-toxie.
Fish o0il rosin soap was relatively non-toxic to adults of

Coccinellids namely, Chilocorus nigritus F., and Pharoscymnus horni W.

whereas malnthion was found to be highly toxic, to these sugarcane secale

predators, (anon 1979-80).
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2.7 EFFECT OF IN3SECTICIDES ON PARASITES

De Bach and Bartlett (1951}, Bartlstt (1958), have reported the
detrimental effects of many inseclticides on varlous natural enemies,
De Bach and Bartlett's work demonstrates that many ¢f the very small
Hymsnopterous parasites, such as aphytis spp., are very susceptible to
such materials,

adverse effects of coumercial pesticides on the natural enemies of
pest organisms have been recordedin numerous instances, especially since

the advent of modern broad-spectrum organic pesticides, (Bartlett, 1954).

Rosen (1967) stested a number of insecticides on &phytis holoxanthus

(Hymenoptera: &phzlinidae) an important parasite of the Florida red scale
and reported that .ntracol, felthane, Kepone, Morestan were proved harm-
less to parasitic MHymenoptsra; whereas Wthopnz, dimethoate (Rogor) and

endosulfan (Thiodan) were found to be highly toxie,

Tobbi (1970} observed “he selective action of the insecticides,

carbaryl and endosulfan on castor sewmi-looper, achasa janata Linn, leaving

its egg parasite, Telenomus sp. unaffected.

In investigations on the toxicity of malathion to natural gnemies

of aonidiella surantii, the parasites iphytis melinus D, and Comperiella

bifagciata H-were found to be considerably more susceptible to malathion
than femsles of wonidielln (aAbdelrahman, 1973).

Gampbell (1975) has concluded on the basis of available informa-
tion that malathion and oil emulsion could be used in sprays to keep

infestations of .onidiella aurantii (Mask} in check on Citrus and later in
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in the season aphytis nelinus could be relased without the risk of high

mortality. Releases would have to be delayed 30-35 days after the use

of 0.15 per cent mrlathion or one week after oil,

Davies and Mclaren (1977) tested the toxicity of 20 chemicals

at field rates in the laboratory for all stages of Aphytis melinus

De Bach in dustralia, J4imong these preparcations that appeared safe for
use in citrus groves were the acarieide IPropangite and the insecticides

Bacillug thuringiensis, endosulfan and Primicarb, Other preparations

were found to be highly toxie, However, it is considered that cereful

application of these preparations is safe.

Ishihara (1973) has referred to the elimination of parasites such

as Temslucha biguttula (Mats.) in many parts of Japan after the second

world war and warned against a similar situation developing in India,
where large numbers of natural enemics of rice pests occwr at present.

De Bach (1974) has noted that the adverse effacte of insecticides
on natural enemies affecting nonetarget insects mey last uplo four years
after & given insecticide has been applied.

Croft and Browm (1975) haeve reviewed the literature on the
raosponses of artihropod natural enemies bto insecticidss and also tabulated
the data on the toxicity of the more common insecticides to 10 species

of Coccinellid predators, 13 species of other arthroped predators, 17

specles of hymenopterous parasites and one speciss of tachinid parasite,

Bogenschutz (1979) tested & number of insecticides on Coceygominus

turionella L. (Hymenoptera: Ichneumonidae). Insecticides most deleterious
to the parasite were endosulfan, Gyhexatin and lietasystox, which had

caused reduction in oviposition of 100, 70, and 37 per cent respectively,
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Mazzone et al., (1980) reported that Demeton-S~methyl and
phosalone appeared to be highly toxie tc the adulis of Leptomastix

dactylopii H. (Hymenoptera: Encyrtidae).

2,8 EFFECT OF POTASH NUTRITION OM THE 1UCIDENGE OF CERTAIN INSECT PESTS
Enhanced rate of application of ictesh was found to reduce the
incidence of sugarbeet black-fly (aphis fabae) (Stapel, 1958),
Van Emden (1966) reported that zphids are particularly sensitive
to the levels of N in the plant, but respond negatively to the lewels of
K, even in the presence of high N, He suggested the possibility of

using this N-K relationship to induce resistance to aphids,

Rodriguez (1960) and Singh (1970) wrote extensive reviews on the
effect of Plant mutrition on inssct pests.

A% higher K levels reduction of gall midge of riece (Pachydiplosis

oryzag) and red oak scale (Bulecanium refulum) were reported. {(Israzel

and “rakeash Rao, 1947; Bruning and Uebel, 1971).

Hatmosoewarnc (1970) reported that application of rotash to

sugarcene halved the damage caused by chilo sacchariphagues,

Sithanamtham and Srinivasan {1972} reported that foliar applieation
of Potzssium chloride with endrin resulted in survival of more number of

mother shoots and reduced the number of borer infested tillers in sugarcane.

Plants deficient in potash nutrition become more susceptible to the
onset of damage by pesta and pathogens (Chaboussou, 1972).

Potassium plays a prominent role in providing resistance to crop
plants against pssts and diseases, (Subramanian and Balasubremanian, 1976 &

Vaithilingam and Raghunathan, 1977).
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CHAPTER 1III

MATERIALS AND METHODS

The present study was undertaken at Agricultural Research Station,

Vuyyuru, Krishna Distriet, Andhra Pradesh.

3.1 LOSSES DUE TC SCALE INSECT IN THE POPULAR SUGARCANE VARIETY Coa7602

Field studies (1980-81):

The study was undertaken with the cooperation of M/s K.C.P. Ltd.,
Vuyyuwru (Krishna District) in the farmers heldings., The fields chosen
were away from fields receiving frequent insecticidal applications.
The variety studied was CoAd 7602, which covers 50 per cent of the acreage
in Krishna District and suffers severe damage by this pest,

Shortly before harvestingat random, 2000 canes were selected.
These canes were separated into 10 arbitary categories depending upon
the amount of visual damage from scale insect. (Percentage of attack on
node basis from 0 to 100 % incidence). MWeight of cane and scale
encrustation weight were taken for each cane adopting the methods
deseribed by Rao and Mwrthy (1977).

In order to assess the relathionship between Intensity of
infestation (weight of scale incrustation) and weight of cane, simple
correlations were worked cul between the above factors. No correlations

were indicated {Appendix 1}. Hence this method was not adopted in these

studies,
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Field studies {1981-82);

The effects of the scale insect (Melanaspis glomerata {Green))

on GoA 7602 were studied with reference to weight of single cane,
percent trix of juice, psr cent julce sucrosse, per cent reducing sugars
and co-efficient of purity.

Another point worth considaring is the sampling technique i.s.,
the size and number of samples to bs recorded. The basic prineiples of
sampling is, the bigger the sample lesser will be the error and hence
better. But the size has to e a2 manageable one to minimize labour and
time without sacrificing accuracy. Thus on this basis a few samples
each containing 10 cznes and replicated four times of first ratoon were
cut from the infested fields of the popular variety Cod 7602. A4ll scale
was scraped off with a wire brush and weighed. Due care was taken to
avoid the presence of bits of roots, leaf shaaths ete, This method was
found to be ths only practicable way of estimating numbers when infeste
ations were severe and bthe canes were covered with an overlepping felt
of living and dead scales. The canes w:sre categorised according to the
intengity of attack into:

i, Very light infested canes (canes with less than 0.5 gram of
scale incrustation per cane);

ii, Light infested canes (canes with more than C.5 gram of scale
incrustation per canc);

iiji. Moderately infested canes (canss with more than 1 gran of
scale inerustation per cane);

iv. Heavily infested canes (yellow canes) (canes with more than
1.5 gram of scale incrustation per cane);

v. Healthy canes (The canes practicelly free from scale insects).
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In each of the above » categoriss, canes without reddening or
hollow pith only wers used for assessment. For each treatment, the
analyses were done in the laboratoriss of Agricultural Research Station,
Vuyyuru, during the last week of January, 1982, 1In the datae obtained all
the values expressed as percentage were transformed into angular values,

statistically analysod ard intorpr .t-d. ~

The analysis of juice was done by 'Horn's dry lead acetate method!.
Samples of healthy and infested canes were analysed for Brix, ol

per cent, purity and 3lucose per cent,

3,2 RELATIVE SUSCEPTIBILITY OF SUGARCANE VARIETIES TO
INFESTATION BY SCALE INSECT '

Field studies (1980-81)

All tests were conducted at the Agricultural Research Station,
Vuyyuru, Krishna District, andhra Pradesh during 1980 and 1981, Resist-
ance testing was done in an isolated field, away from areas of frequent
insecticide use.

Ten commercial varieties of sugarcane{Co& 7602, Co 975, Co 62175,

3 A 22, GoR 8001, 72 A 304, Co 7219, Co 6907, Cod 7701 and CoC 671) were
evaluated in replicated fisld plantings for differenccs in infestation
by M. glomerata, The commercial varieties have comprised 90 per cent of
the aecreage in andhra pPradesh which commonly suffer damage by this
spacies. Varieties were planted in a randomized complete block
experimental design with individual plots of each variety replicated

four times, Plot size was 8 x 5 m.
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Bxcept for oscasionul routine obssrvations the plot was left
undisturbed, shortly before harvesting, samples consisting of twenty
canes randomly selescted from sach experimontal unit was taken,

To calculate the intensity of infestation (I,I1.) ths following

formla was applied,

1.1 = DNo. infested internodes
Total No, of interncdes x 100

All data were subjected to cnalysis of variance at the 5% level.
In order to assess the relationship between 'Intensity of infestation’
and guality of cane juice and weight of scale inerustation, simple
correiations wers workecd out betwsen the above factors.
3.3 RELATIONSHIP BETWEEN SHEATH (3-6)
MOISTURE AND SCnlE INCIDENCE
Field studies (1981-82)

Freliminary serzening led to the selection of moderately
resistant Co 6907 and highly susceptible Coa 7602 for further testing
during 1981-82, The effect of shsath (3-4) moisture on scale incidence
was studicd, from the age of 90 days till harvest (330 days) ot monthly
intervel . Sheath moisture content (green weight basis) was determined
by the method described by Babu (1979).

3.4 OSTUDIES ON THE EFFRCT OF INSECTICIDES 4PPLIED TO S0IL
OF SUGLRCANE SCALE INSECT IN EsaRLY VEGETATIVE PH.SE,

To study the effect of soms systemic and new lnsecticides in

granuler form on sugarcane scale insect an expsriment was laid out on

31-3-1981 at agricultural Research Station, Farm, Vuyyuru (Krishna Dist.)}.



Three gramilar insecticides used in the study arc:

(R)

1, aldicarb (TEMIK 10G)

Structure and Identity:

Structural Formula,

CH,
. 0 . 0
Cli; SCCH = NOGN
| ™~ cH
3
CH
3
Empirical Formula
Gty N0.8

Molecular weight 190,3

Chemical Identity

Common nams 3 dldicard

Chemical name: (2-Msthylw2-(Methylthio) Propanal
O~{ffethylamino) Carbonyl) oxime)

Trade marx : TEMIK (Registerad trade mark of Union Carbide
Corporation, U.S.a. for aldicarb pesticide).

2. Disulfoton (SOLVIREX 5 G)

S

4

(Bte), P, S, CH OCH, SEt
2 2

It was introduced in 1956 by Bayer 4G under the code number
'Bayer 19639' and the trade marks 'DISYSTON' and by Sandoz &G under

trade mark 'Solvirex'.



27

Chemical name : (0,0 - Dicthyl S~(2-Ethylthioc)Bthyl)
Phosphorodi Thiocate)

Empirical formula: Cg Hig O PS3

Proctieally insoluble in water,

3. Carbofuran (Furadan 3 G)

Chemical name 3 (2,3 - Dihydro-2,2-Dimethyl-7-Benzofuranyl
Methylcarbamate)

Empirical formula: C H NO

12 15 3
Common name s+ Carbofuran
Registered R
Trade mark : Furadan

Molicular weight: 221.3

4. Malathion (Cythion 50 EG)

Empirical formula: G, ng Oy FS,

S
Chemical structura: (Meo),. *
2 P, S5, CH. 002 Et

CH2 002 Et

Chemical name : (Disthyl { Dimethoxy Phosphinothioyl)Thio)
Butanedioats)
It was introduced in 1950, by american Gyanamid Co., under the

trade mark 'Cythion' (Worthing, 1979).



28

Insecticidal treatments used in the studies are tabulated

below:
S51.
No. Trade name Common name Cone. used/ha Supplied by
1 Temik 10 G aldicarb 2.5 Kg. a.i. M/s Union Carbide
1.25Kg. 8,1,  India Ltd,,Bhepal,
2 Solvirex Disulfoton 5G 2.5 Kg. a.i. ¥/s Sandoz {India)
l. 25Kg' at i. Ltldt ;] BOmbﬂ}’o
3 Furadan 3G Carbofuran 2.5 Xg. a.i. M/s Rallis India
1.25Kg. a,i,  Ltd., Secunderabad.
4 Cythion 50 E.C. Malathion a) 0.1% Sett M/s Cynamide
treatment {India) Ltd.,
Bombay.,

b) Detrashing+
Spraying 0.1%
rmalathion,

The sugarcane variety used in the study was Coa 7602, a late

maturing, popular and high yielding varicty.

Proparatory cultivation:

Sugarcane setts were plantsd in deep trenches spaced 1 moter
apart. Depth of the trench was 20 em. The width of trench was 40 cm.
Channels 45 cm deep, 60 cm wide and 10 meters apart were formed to

serve as good drains.
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Seeds and Planting:

Sugarcane is universally propagated vegstatively for cultivation
Flanting 3 buded setts is most common, Usually 30,000 three buded settis
are sufficient to plant one hcctare of land with 100 om spacing in
between rows. In the present study scals infested setts taken from &
Ist ratoon crop of varisty Coa 7602 was planted, with a view to znswre
scale incidsnce in plant crop, as there was evidence thot primery in-
festation in the field was due to planting of scale affoctad setts in

field (Moholkar et al., 1976).

Mutrition:

The experiment was laid out in loamy soil. The plots were
fortilized with 162 Kg N/ha, The above quantity of Nitrogen was applied
in two equal halves, on 45th and 90th day after planting, by placement
in the soil near the base of the clump, Response to Phoéphorus and
Yotash fertilization are not consistant and henca thess were not

considered in the study.

The experiment was fitted in a randomiszd block design with
9 treatments including control and replicated 3 times. The net arce of
each plot was 10 x 4.8 m (Fig. 7). Irrigstions were given at weekly
intervals, during the formative phase and at 21 day interval in the

maturity phase (Novembor - February).

When the crop was about 100 days old application of calculztzod

quantity of the granular insecticides was weighed and mixed thoroughly .
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with fine sand and applied by pocketing at a depth of 15.0 em close to
the cane clump, In one plot within the treatwonts, the seed material
vas treated, with malathion 0,1% before planting, In another plet within
each of the treatments, in the months of July - August, sugarcane crop
wos detrashed and sprayed with 0.1% malathion, when the shoots were hav-

ing a few well defined nodes.

Cultural Operaticns:

1. Wgoding:
Till the young sugarcang crop grows up and covers the land woad

growth is heavy, Of late due to high cost of manual weeding chemical
weed control is becoming popular in this zons, Chemical weed killers
like Gramoxone (2.5 lts/ha) and Farnoxons (2.5 kg/he) in combination

were usad in controlling the weeds.

2. Earthing-up:
High earthing-up is «ae of the methods adopted for keeping the

crop erect as it provides good anchorage to canc stalks, This opera-

tion was done after completion of tilloring.

3. ¥Wrapping and Propping:

& method of propping using partially dried leaves of the growing
sugarcane stalks is being advocated to kesep the crops erect. This is
called 'trash twist' propping, and is adepted in the crop growth in the

experimental fields,
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Hervesting of the crop wes done at peak maturity (March-april,

1982), Incidence of secale inscet (on node basis), cane yicld and
quality of juice (Brix, percent sucrose and per cent purity) were
recorded at harvest. Incidence of scale insect (on node basis) was
calculated by the method as described sarlier. The values expressed in
percentage were ‘transformed into angular valuss and the data wsre
statistically analysed,
3.5 EFFECT OF COMMERCIAL PESTICIDES ON THE

FECUNDITY OF CHILOCORUS NIGRITUS (F.)

The Coccinellid predator, Chilocorus nigritus (F,) was selected

for studying the effect of four insscticides visz., endosulfan, malathion,
dimothonte and Demeton-S-rmeihyl,

The doses of these insecticides adopted
in the study are listed below. 411 formlations and doses were those

gurrently recommended for congrol of sugarcans pests.

Two concentrations were tricd for each of the four insecticides
while a check (water spray) was maintained for every concentration,
Generally recommended doses of each of the insecticides, were taken as
'Normal' doses. One and a half times the normal dose was taken as the
THigh' doses, 1In all there were 12 trestments and the number of
replications were four.

Predators were collected from field and maintained on scale
affected setts in rearing jars of 18.5 x 10.0 cm size, The open end is
tied with o thin muslin cloth. Scale infested cane bits sealed with wax

{cut ends) were placed in the bottle as feed for the predators. The feed

wag changed once a week,
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List of commercial pesticides used to study
their effect on fecundity of C.nigritus(F)

3T, Concentra-
No., Nems of the Posticids Mamfacturer tion (%)
i Malathion 50 E.C. Cynamid India Ltd., Bombay., 0.10
2 Malathion 50 E.C. 0.15
3 Endosulfan 35 E.C. Hoeshst rharmaccuticels Ltd., 0.10
Bombay.
4 Endosulfan 35 E.C, 0.15
5 Dimethoate 30 EG Rallis India Ltd., Bombay. 0.10
6  Dimethoate 30 EC 0.15
7 Mothyl demcton 25 EG Beyer India Ltd., Bombay, 0.10
8  Mothyl deneton 25 EC 0.15
9 Control (Water spray) - -

3.5.1 Effoct of Insecticides on G, nigritus adults:

Loboratory studies cor wrised of tests conducted on the zdults of
Cs nigritus. The active ingredient present in the insectieides were
taken into considoration; whils preparing spray selutions of g4iffarent
concentrations,

In this test, gloss jars of 18,5 x 10.0 em in size were used,
Differsnt concentrations of the insecticides were sprayed over scale
infosted setts, cut to the size of the gless jars. OSproying was done
until a suitable droplet size was forned on the sett (the quantity of
solution roquired for this being determined by preliminury trials}, as

such 20.0 ml of solution was used for spraying sach affected sett., For
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chocks (control) the setts were spreyed with water. The sprayed sugarcanc
sotts were ther kept in respectively labelled glass jars and allowed to
dry for a period of 24 hours. (Bartlett, 1943). after drying for 24
hours, the adult beetles were releassd intc tha glass jars, at five
adults per glass jar (treatment),

In this test the effect of insecticides was proportional to the

activity of the beetles on the treated sett surfaces.

Mortality counts of the bsetles were taken after 24 hours spraying

and the data were analysed.

3.5.2 Effect of Pesticides on the sgg production
: {for 24 hours) of C. nigritus:

The study was undertaken in the laboratory in which three buded
light infested setts bhaving scales of about 2/3rd the maximum size of the
adult were used, to eliminate the possibility of the study belng vitiated
dus to releasc of crawlers by gravid femnle scales. These setts werc
planted in carthern pots, keeping one bud in the soil, The other end of
the sett was coversd with meltod ﬁaraffin wax to aveid drying of setts.

The varicty used was Coia 7602,

Different concentrations of insecticidos wore sprayed on the setts,
Each potted sett ropresented a single treatment., Sprayings on ths setts
werse done using a hand sgprayer. &fter spraying the setts were caged with

nylon net, to avoid external contaminaticn,
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One week after spraying, the cages were removed the tims of
7 days required for this study was determined by preliminary trilals and
one palr of adult bestles wer: released from the culture ontc each sett,
and the potted setts were covored by nylon cages again, Preliminary
studies conducted hove roevesled thot mating takes place in G, nigritus
oh third or fourth day of its emergence. The femalsz predator is ready
to ovi-posit generelly on fifth day. Hence five days old bestles were
released on setts for 24 hours. Water sprayed setts ssrved as control .
On the infested setts, from which all but approximately 1000 live scalos
had been very cerefully removed prior to the trestment. The pots werc
coverad with polythene bags to aveid leying of eggs on the potted surface

soil. After 24 hours these adults were transferred to separate jars.

48 the eggs are fregile and tend to adhere to the scels it waa
not possible to count the number of eggs laid without damaging them,
hatching larvae werc therefore, counted to estimate egg production (for
24 hours}. Similar difficulty is reported by Greathead {1975).,
This method was employed as a standard technlque in the present study.
4ll the data obtalned were statistically analysed.

3.6 EFFECTS OF THE APPLICATION OF MaLATHION ON SCGALE INSECT,
AND ITS PARASITE, AMABROLEPIS MAYURAI (N & S).

The survey was undertaken with the cooperation of M/s K.C.P. Ltd.,
Vuyyuru {(Krishna Distriet) in the holdings of their cane suppliers.

The present investigation was divided into

two phases:
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3.6.1 Comperison of damage by Melanaspis in
sprayed and unsprayed “ields.

Method of asscssing danage:

Damags by Melanaspis has so far been assessed by determining the
percentago of nodss infegted by the scale., This value reflacts the
accurmlated damage, in the canes actually reaped, from the time the
nodes wvere formed uptc the time of survey, which in this case was carried
out at fortnightly intervals from June to October, during which pariod
tho activity of scale end its parasites is more. 4lthough no &ccount is
taken of cenes which are killed or broken off, it does not give & com-
parable estimate of the damage from fisld to field and from year to yoar.
Pairs of fields which closely resembled each other in their position and
in the variety Coa 7602 end class of cane in the field (Plants, ratoons,
ote.) were sempled. One ficld of each pair was sprayed with malathion
(after dstrashing) whereas the other was loft unsprayed. {detrashing only
done in it). Twenty canes {4 replications of 5 canes each) were taken st
random from sach field and the total internodes and scale affected nodes
wore counted, Date were expressed a8 percentage of incidence on node
basis., 4ll the data cbtained were statistically analysed by Fisher'ts

't test.

3.6.,2 Comparison of Parasitism in sprayed and unsprayed fislds

Parasitism was assesssd in the same fields used for the scale
infestetion survey, Therefore, it proved necessary to inspect a number
of fields and to continue colleeting only in those fields where scale
insect was abundant, The assessment of parasitisation in the scales

geems Yo be highly complex. 1In ordsr to assess the percentege of



parasitisation ten cene bits of one interncde sach, with scale
infestation (both sprayed and uneprayed) were kept in individual jars of
18.5 x 10,0 om size, ¥From each infested sett all but approximately 1000 live

scales wore carefully removed prior to the parasite studies. Number of
parasites emerged were counted daily in each jar separately. The
smergence of parasites was observed 7 days after spraying and it contimu-
od  for a period of ten days. By this, approximate'estimation of the
parasitism was obtained., .mong the parasites obtained in this study,

4. mayurai was separated-out and counted, and per cent parasitism was

estimated. The data were analysed by Fisherts 't! test.

3.7 SEARCH FOR NATUR.L ENEMIES OF SCALE INSECT IN KRISHNa DISTRICT.

The ocourrence cf natural enemies of M., glomerata in Krishna
district have been investigated., Periodic collection and examination of
infested material aided in thc recovery of the natural enemies, Some of
the parasites noticed on scale insect of sugarcane in the ficld were got

idontified from Commonwealth Institute of Entomology, London,

Collections of scale affected setis were made from plaent and
ratoon sugarcanc fields. 411 collections of the predators and parasites
were trought to the laboratory, where thoy were isolated in glass tubes,

and later identified.
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The natural enemies were divided intc three groups:

Predaceous Coleoptera (Coccinsllidae), parasitic Hymenoptera
(Encyrtidee and Aphelinidae) and a miscellany of predaceous organisms
comprising mites, cockroaches, ear-wigs etc, Biology of the important

predators liks Chilocorus nigritus F. and Phareoseymnus horni W. was

studied in the laboratory on scale insect by the method deseribed by

Raghunath (1979).

3.8 EFFECT OF POTASSIUM ON THE INCIDENCE OF SCALE INSECT OF SUGARCANE
The study was undertaken with the cooperation of the Sugarcane
Specialist, Agricultural Research Station, Vuyyuru {Krishna District) in
the holdings of his experimental plots under 'Potash nutrition', Ths
variety used in this investigation was Cod 7602 (ratoon crop of 1981-82
season), The level of Nitrogen was applied at 168 Kg/ha and the levels

of Potash were as follows:

Treatnent K0 levels Kg/ha
™ 0
T, 168
T4 336

Potash was applied at ratooning, There were eight replications
of each treatment. The net area of each plot was 8 x 5 m. i.e., 40 sq.m,
The crop was harvested during Felruary, 1982, Incidence of scale insect
was recorded at harvest on node basis and were expressed as percentage
of nodes showing evidence of infestation. The data were analysed

statistically by the method of analysis of variance,
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CHAPTRR V

DISCUSSION AND CONGLUSION

5.1 LOSSES DUE TO SCALE INSECT

Inveatigations of sarlier workers indicate that losses varied
from voriety to wariety. BSc far losses in Co 997 (Seshagiri Rao,
1975), Co 527 (Bbaskara Rao, 1976) and cortain other varieties
(Rao 1977) are raported. Detailed studies are made in the prasent
investigations to guantitatively assess the damege (based on the

intensity of infestation of scales) due to this pest on Coa 7602,

at the first instance an attemnt wes mads to evolve a method to
assess the reduction of the intensity of infestation. As the scale
inscct is very sm2ll, counting the number of scales per canc is
extremely tedious, difficult and time consuming., When the percentage
of canes or internodes infested is used as eriteria it only indieats
the number of canes or internodes infested but cannot reflect the
intengity of scele infestation on each cans or node. As such intensity
of infestation is nssessed by the weight of incrustation of scales per

cane calculated from & representative random sample.

Resulis presentsd in Table 1 and 2 disclose a significant
reduction in weight of cane and juice quality i1n scale affected canes
as comparzd to that in hoalthy canes. The per cent depression in cane
wolight, sucrose content of juices and purity per cent amounted to 51.6,

39,0 and 13,39 respectively under heavy infestation. It 1s inferred
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that the variability of loss is positively related to the degree of
infestation, When the infestation is very light no significant
reduction in cane weight and juice quality are noted. Thus the losses
appear to be perceptible only when the extent of inerustation is more
than 0,5 grom per cane.

These results are in conformity with the report of Rao and
Murthy (1977), in respect of qualitative losses due to scale infesta-

tion, in sugarcaéne variety Co 62175,

Feeding of M.glomerate prevents increase of sucross and brix in
the cane, This is accompanisd by low purity, which leads to additional
loss in the factory, since lower the purity, lower is the per centage
recevery of sucrcse from the julce. Thus in the managenent of seale
inssct in the problem areas it is suggestad to cane growsrs thet they
should harvest the infested fields particularly ratoon canes as sarlier
as they can to minimise loss in sugayr recovery., Similar suggestion is

reported by Shukla & Tripathi (1980).

5.2 RESISTANT VARIETIES
Estimates of scale damage on node beasis appsar to be good

criteria to use in the initiasl screening of sugarcane varieties for

resistance to scale insect, This method is also faster and less

exponaive than nmeking secals counts,
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Certain morphological characteristics appear to be associated
with sugarcane scnle insect resistancs. Moderately resistant plants
tend to be loose shealh clasping than the susceptibles. «mong the
varieties considered here, highly susceptible varleties like Coa 7602
and Co 975 have btight clesping leat shesths whereby they offer more
favourable sites for settling erawloers,

Nageswara Rao (1976) reported thet resistance based on leaf
sheath clasping nature was heritable, Consistent with the conclusions
of Negaswara Rac {1976) these data indicate that genetic control of the

scale Insect problem through breeding is feasible.

Since, both the wvarieties studied are subjected to attack,
though relavively, by the scale insect as evidenced by the presence of
a few scales even in moderately resistant veriety Co 6907, it is

inferred that resistance is only compzrativs,

During maturity phase, 2 relatively large amount of sghecth
moisture was cbserved in a highly susceptible variety Cod 7602 while
the shsaths of Co 6907 had relatively poor moisture., Since leaf
clasping nature 1s to an apprecisble extent influenced by sheath
moisture, differences in moisture content could have been a factor for
consideration. The test also indicated th:t planting date had an
offect on severity of scale insect damage and that variety Coi 7602 was
more susceptible than Co 6907 within the same planting date, It is
observed that late maturing cane variety Coi 7602 tend to suffer more

damage than early maturing Co 6907 in the field.
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The dats indicsted thet Coi 760Z is highly susceptibls to

M, glomerata and should nct be grown in areas infested by this pest.

Additional espects of 1nsect and plant relationships nust be
studied efore definite econclusicns can be nade regarding resistance or

susceptibility of sugsresre vorieties to the sugarcane scole insect.

5.3 TH3ECTICIDAL CONIROL

Data presented in Toble % show that 2ll the cheniczl treatments
are effective znd superior to control. aldicarb and disulfcton at 2.5
Ke aci./ha ere superior over cther chomical treatments, in keeping down
thes scale incidence till harvest. The rest of the chemical treatments
arg superior te control but on par with one other. «ldicarb and
disulfoton @ 2.5 Xg a.i./ha recorded the lowest incidence of 3.1 and
4.5 per cent respectively or node basis. Carbofuran is slightly inferior
(10.4 per cent acale incidence). Ilowsr deses of aldicarb and
disulfoton also gave satisfactory control but control is significantly
better in higher desas. Spraying 0.1 per cent malathion after
detrashing has checked the scale inecidence to a considerable extent
(15,4 per cent incidence) while it was 18,5 per'cent in malathion

0.1 per cent sett trentment,

It is nlso observed that aldicarb and disulfoton at 2.5 Xg a.i,/
ha are supsrior over othor chewdical treatments and control in respect
of Brix per cent in cane juice and recorded a high juice brix ;.r cent
of 20,7 and 20,3 respectively., This is closely followed by Crrbofuran

{19.3 per cent) at the same dose., Lower doses of 1.2% kg 2.i,/ha
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aldicurb, disulfoton and cark:furan also gave fairly high rix per ceni
renging from 18.0 to 18,7, which wers on par with that in the treatment
detrashing + spraying 0,1 per cent malathion,

The date in Table 9 shows that the treatronbs aldicarb and
disulfoton @ 2,5 Kg a.i,/hs closely followed by (-rhofuran recordsd &
sucrose content of 20,7, 20,3 and 19.% per ¢ nt respectively in the
juice and this is significantly better than t!at in the other treatments.
Lower doses (€ 1.25 kg a.i./ha) of the above tiwrae chemicals also recorded
a fairly high juice sucrose of 12.7, 18,3 and 17.5 per cent respectively,
In the treatment detrashing + spraying 0.1 per cent maluathion the juice
sucrose recorded is 19,2 per cent which is significantly superior te
that of malathion C.l1 per sett treatment (17.4 per cent). Juice purity

also followed the same trend,

It is evident from the cans yield recorded at harvest (Table 10)
that aldicart fcollowed by disulfoton at 2.5 kg a.i./ha have given highest
yields of 100.5 and 97.5 tonnes/ha respectively. These are superior to
the remnining treatments, A4mong the other trectments, carbofuran
(2.5 kg a.i,/ha), aldicarb and disulfoton (lower doses) and detrashing +
0.1 per cent malathion spray recorded high yields of 90.7, 89.9, 89.2
and 82,9 t/ha resvectively. Malathion 0.1 per cant sett treatment and
carbofuran (lower doses) recorded only 79.3 and 80,0 t/ha respectively

while control plots recorded lowest yiclds {74.3 t/ha),
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Soil application of syrtemic granular insecticides has been
recommendsd for the control of sugarcane scale insect (M. glomerata)

by earlisr workers (Dubey gt al., 1976; Sheh et al,, 1976 and Rao, 1977).

The superiority of zldicarb and disuvlfoton is once again observed
28 reported ecrlisr (Dubsy et al,, 1976; Shah gt al., 1976; Moholkar
gt al,, 1976), Carboefuran 2t equivelent dose is slightly inferior as
reported earlier by Dubey et 2l., 1576. Lower doses of aldicarb,
disulfoton and earbefuran though gave satisfoetory control yat percent~
ags contrel is  comparatively better in higher doses. These results
compoare favourably with those of Venkateswara Rac et al., 1976 and

Dubey 2t zl., 1976.

In the present studyldetrashing and spraying 0.1 per cent
malathion during dJduly - august months alsgo gave spectacular resulits in
reducing scale ineidence, in improving the suerose coentent of juice and
cane yield. Efficacy ~¢ detrashing and sprayin: C.1 per cent malathion
for scale control once again confirms the results of carlior workers
(Venkateswara Rao et al., 1976 and Rac, 1977). Detrashing + spraying
0.1 per cent malathion checked the scals incidence and kept tle crop free

frorm scale insecet throughout the season,

Detrashing helps to expose the scals insect, (M, glomerata) on
cane to factors adverse to it like intsise light, natural climatic
conditions besides natural enemies. Detrashing also helps the chemical
to come in diract contact wiﬁh the scale insect cnd thus aids for more

effective control of the pest. The results suggest that detrashing of
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dri:d leaves and spraying 0.1 per cent malathion in July - august is

beneficial te¢ reduce the scale incidesnce to a considerabls extent,

From the results (Table 11) it is sesn that aldiearb (2,5 kg 2.4,/
ha) is the best treatment in obtaining highest monetary returns about
Rs.17,801. aldicurb closely fcllowed by disulfoton with equivalent
dose recorded Ns,17,128, Carbofuran (high dose), lower doses of aldicarb
and disulfoton were the next best treatrents in obtaining high monetary
‘returns, Insesticide treated plots recorded significantly higher yields
when compared to the untreated check. This is due to the efficacy of
inszeticides in controlling the scnle insect and keeping the canes free
from scales resulting in higher yields, Similar conclusions were

reported by Shah et al., 1976,

Highest cost benefit ratio (Table 12) is obtained in aldicarb
and disulfoton treatments at different concentrations (2.5 Kg a,i./ha
and 1.25 kg a,i./ha), when compared to the equivalent doses of carbofuran.

The results compare favourably with Shah et al,, (1976).

i cost benefit ratic of 1 : 5.1 was obtained in the sett treat-
nent with 0.1 ver cent malathion, %vhus the sett {reatment with malathion
0.1 per cant found to be economical in checking the pest., .s tle
nethod is harmless to predaters and parasites; unlike in foliar
application, it suitably fits Into 'Integrated Pest Management' of the

sugarcans scale insect,
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5.4 INSECTICIDES ON ¢, NIGRITUS

The data recordsd (Table 12 and 14) indicate that tle btoxicities
of the four insecticides on the adults of C., nigritis are in the descend
ing order ranksd as methyl demeton, dipethoate, malethion and endosulfan,
Bartlett (1953) however, reports malathion to be highly toxic to ths

predator Lindorus lopanthae B.

The residral toxicity of these insecticides to predators differed
considerably when released 7 days after spraying. Methyl demeton and
dimethoate vraonked first, causing cent per cent mortality. In contrast,
endosulfen and melathion did not cause any mortality and thus are

completely safe te the beetles,

Ths relatively nen-toxic nature of endosulfan to predatory
Cocelnellids was once again observed as reported earlier {Praiash
Sarup et al., (1965), abdelrahman (1973}, Makar and Jadhav (1981)
znd Sharme. and 4dlskha (19€1). In the present experiment 'high' con-
centrations of the fowr insecticides arg cobserved te cause greater
mortalities., This is due to the fact that 'high' concentrations, which
are the double the normal recommended doses for these insecticides
against sugarcane pests. Campbell et al., (1953) have arrived at

similar results with organo phosphorus compounds inclduing malathion
against Seymnus sp.
It is evident that species variation in their susceptibility

is one of the reasons for differential toxicity of an insecticide,

Mortality of beetles in methyl demeton and dimethoate treatments observed
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seven days after treatment as compared to malathion and endesulfan

is evidently to increased toxicity of metuyl demeton and dimethoate

and the sensitivity of adults teetles to trace quantity of the insecti-
cides, 3ince, «ll the insecticides tried in this experiment are
recommended for the sugarcane pest control, malathion end endosulfan
have to be preferred over others in view of their low toxicity to the
predatory beetles, These results nsed, to be »nder field conditions and

conclusions drawn before their wider use,

Studies conducted on the effsct of pesticides on egg production
for 24 hours of G, nigritus reveal that endosulfan clossly followed by
melathion recorded ﬁaximum number of eggs 7 and 6 respectively under
low' doses (0.1C per cent) (Table 15). Festicides having a marked
adverse offect on the fecundity of C. nigritus are dimethoate {0.,1 per
cent and 0,15 per cent) and methyl demeton (0.1 per cent and 0.15 percent)

Similar results were also reported by Mazzonne st al., 1980,

From the results it is concluded that malathion (0.1 per cent)
and endosulfan (0.1 per cent) could be used (after detrashing) in
sprays to keep iInfestations of M, glomerata in check, and later in the

season Chilocorus nigcritus (F.,) could be relsased without the rigk

of high mortality, Relsases would nave to be delaysd at least 7-10 days
after the use of malathion or endosulfan in the integrated approach,
Thus, pesticide formulations that proved in these tests to ba relatively
harmless to the predators need to be studied further for lowest effective
dose, mode and time of application under ficld conditions befere

recommendations are mede for sugareane growers,
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5.5 MALATHION ON &, MAYURAI

The results (Table 15) in the foragoing section on the possible
effects of the application of malathion on sugarcane scale, M. glomerata
and its parasite, a. mayurai indicate that adults of analrolepis in
protected situaticns in the sprayed zrea arg not greatly affected by low
volume spraying with malathion, It would be expected, however, that
in the course of normal movement, adults would come in contact with the
insecticide and 100 per cent mortelity would occur among adults present
in the field at the time of the spray application., However, as there is
little residual effect with malsthion and since individuel fields rather
than largs fields in a block are sprayed, adults of inzbrolepis could
nizrate safely from unsprayed areos on the day following application,
Thus, although Sprayiﬁg could cause a substantial reduction In parasitisn,

there is little likelihood that perasites would be eliminated,

The results given in rable 16, show no evidence of 2 reduction
in parasitism in the sprayed fields {(as is evidenced from 't' test which
was found to be not significant). For the same reascn thet the effecfs
- of malathion spraying can be regarded as having only a temporary effect
on populations of ianabrelspis, the effect on populations of secale insect
also can be expected to bs only temporary, If the applicabion of
malathion also caused mortality of Melanaspis - presumably either when
adult female or newly hatched (crawler) prior to entering the leaf
sheath - a temporary drop in damage might be expected. OSince the system
of assessing damage is by counting the number of infested nodes, giving

a record of accumulated damage over & period of several months, reduction
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in damage for even a short inlerval within this time would, if large
enough, be revealsd in these counts. This would be a logical explana-
tion for the results obtained in the survey of infestation of nodes
where the number of infested nodes are significantly less in the sprayed
fields, Tre resulis are in agreement with the findings of Manser and
Bennett (1962); who hud reported that the effects of malathion on
parasitism would be more than temporary, tc the parasite, Lixophage

diatracae (Tns)

A comparison of the degrae of parasitism in sprayed and
unsprayed fields did rot reveal any evidence of reduction in the rate of
parasitism, indicating that application of 0,1 per cent malathion has no
effect alter ons week on the emergence of the parasites. This is
possibly due to the protection given by the scale covering of the host

as suggested by Hoskins (1940).

Higher percentage of parasits erergence noted after 7 days
is possibly due to the degradaticn of the malathion due to the
clinutic factors, Ths results broadly aprec with the findlngs of

Paul gt al., 1976.

The results suggest that although there is evidence to show that
the application of malsthion for the control of sugarcane scale is
detrimental to adults of 4, mayurai there is no indication that spraying
has upset the balence botween this parasite and its host, On the
contrary, the degree of damage by Melanaspis in malathion aprayed fields

is sigrnificantly less than in unsprayed fislds.



&9

5.6 NATURAL ENEMIES

List of Hymenopterous and Colsopterous natural onemies of scale
inseet are furnished in Table 17.

The assessment of parasitisation and role of parasites in the
control of scales seams to be highly complex., as a rule only adult
females of M. glomerata. are attacked by anabrolepis sp. The degree
of parasitation is extremely low during summer months {April-May) and
did not exceed 3 per cent of the living females. The high temperatures
and low humidities preveiling in this region during the swmmer months
may be limiting factors for these speciss. The relatively small role
played by parasitic Hymenoptera in the fauna of sugarcane scale does not

necessarily indicate an inherent lack of adaptability.

In conelusion, it has to be stated that these parasites are
widely distributed, and have a good searching ability, and thus sppear
to be fairly effective natural enemies worthy of trial in areas whers

scale insect is a problem.

Adults of the Coccinellid predator $, nigritus are large in size
and incapable of attacking the different stages of the scale that remain
sheltered belovw the leaf-sheaths on the surarcane stem (Greathead, 1975),
P, horni has been abundant from the outset and has remained so. It is
a small predator and is able to reach scales far below the adherent

leaf-sheaths but does not sesm tc have much impact on the host population.
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Tt is observed that locally low winbter temperatures as well as
high summer btemperatures and low humidities, caussed high mortality of
various stages of the predators, greatly rsduced tioe reproductive

potential of adult fesmalss, and even caused oxtermination in some areas,

8, nigritus and P, horni are voracious feeders, both as & larva

and an adqult, %hey feed almost continuously throughout the day reimine
ing in an area until most Cocecids in their vieinity have been oshen,
Meither species has shown great searching ability, but the high reproduct-
ive capacity of the scale insect, with which they are usvally

aggociated has perhaps reducsed the need for this,

Saniosuius nudus is very ccommon and wide spread on Melanaspis,
Observations have shown that the mite prefers scales where crawleré have
already been laid and fesds on these., .pparently this mite is not an
importent predator on scale insect, It builds up very uncomronly on

old infestations and can only then cause considerable mortality.

4 mere compilation of natural enemies of M, glomerata existing
can be misleading as an indication of their overall importance, for some
species will not be regular enerdies and others may be handicapped by
their own natural enemies, Much of the aspects of biological control
in their wider sense are still very much in the experimental stage,
and to what extent they will in future be applicable to scale insect of
sugarcane is a matter of conjecture., With ths more useful aspects of
biological control, there are, however, still many possibilitiss for

incressed control of scale insect and these should certainly not be ignored,
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5.7 YOTASH NUTRITION ON 3CuilE INCIDENCE

The effect of potassium on the incidence of sugarcans scale insect
is presented in Table 20, The results indicated that the incidence of

scale insect was found %o hbe reduced dus to enhanced Potash epplication,

Decrease in scale incidence at high level of potash application
in the sugarcane crop might offer mechanical resistance or barrier
against the crawler establishment and further development, The results
are in confirmity with Vaithilingam and Raghunathan, 1977 and Marian
and Julia, 1977, The reduced incidence of the scale insect is also in
conscnance with the findings of Stapel (1958) who found reduced aphid

incidence in sugarbeel due to higher potash levels,

The possible reason for the reduction of scales may be due to the
fact that increassed K produces & better proteogenesis, a physiological
phenonmenon correlated with deaminaticn of ths 2mine acids and reducing
sugars in the sap which are otherwise favourable for the reproduction of
sucking pests {Chabossou, 1972, Subremenian and Balasubramanian, 1976),
It may also be possible that some other bio~chemical alterations in the
availability cof essential amino acids may lead to the reduced incidence

of pest, Study of Planoccoccus citri infestations in Trinidad (Fennah,

1959) demonstrated that addition of nitrogen to the soil around Cacao



hosts caused 2 dJdramatic increase in the abundance of mealy bugs. The
addition of potossium ceused a decrease, and the addition of phosphorus

affected mo change.

There is no response to application of potash to the sugarcane
crop in the delta districts. However, it is claimed that application

of potash is helpful iu areas where water is e limiting factor,

From the results obtained it can be concluded that the applica=-
tion of potash at 168 kg/ha at planting gives drought and scale resiste
ance with better juice quality. Hence application of potash at 168
Kg/ha in drought prone areas where scale insect is a problem will he

2 good management approach for this pest in Krishna District,

With the more useful aspects of agronomical practices there are
however, still many possibilities for increased conirol of scale insect

and thess should certainly not be ignoied.



SUMMARY
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CHAPTER VI

SUMMARY

Sugarcane is one of the most important commercial crops of

indhre  Pradesh, One of the seriocus pests affecting the sugar / gur

recovery of sugarcens is scale insect, lMglanaspis glomerata Creen,
which acts as a potential danger to ths sugarcane grower and the sugar/

gur Industry,

Laboratory and field studies were carried out on scale insect
and the summary of results obtained during these investigations are

pressnted below:

1, Investigations on the losses from the infestation of scale
M. glomerata on Coa 7602 indicated thet the losses to be perceptible
only when the extent of incrustation was more than 0.5 gram per cans.
With the growth of cane, the population intensity also grows up, hence
it 1s suggested to cans grow.rs in the problem areas, to harvest the
infested fields particularly ratoons as carly as they can to minimise

loss in sugar recovery.

2. Ten Sugarcane (Saccharum sp) varisties were svaluated for

resistance to Melanespis glomerata {Green) in field trials, Significantly

less (5% level) node damege by the scale insect oceurred with GoC 671,
Coa 7701, Co 6907 and Co 7219 than with the varisties Co 975 and Cod 7602,
Unlike Coi 7602 and Co 975 which are tight sheath clasping varieties,

in the moderately resistant sslections CoC 671, Coa 7701 and Go 6907
sheath clasping is loose. Among the faectors that influence scals

incidencs to an appreciable extent leaf sheath (3-6) moisture in the
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maturity phase (300-330 days) was found to be important one, 4 subsequent
field evaluation of moderately resistant Co 5907 and highly susceptible

Coa 7602 suvported these f{indings,

3. Studiéé on the effect of aoﬁe gfanular insecticides on
sugarcane scale insect when applied in early vegetative phase at two
concentrations indicate that:

(&) &ldicarb closely followed by disulfoton at 2.5 Kg &.i.
per hectare proved very offective for control of this pest till harvest.
Carbofuran at the same dose was slightly inferior. Lower dose of aldicarb
and disulfoton also gave satisfactory control, but percentage control was
better in highor 2.geds.

(b) aldicarb closely followed by disulfoton at 2.5 kg/a.i./ha
arc found to be the best in recording the maximum brix, julce sucrose
and purity over lower dosages of aldicarb, disulfoton and Carbofuran.

(¢) Highest yields were obtained in plots treated with aldicarb
closely followsd by disulfcton at 2.5 kg. a.i./ha, Limong the other
treatments Carbofurcn (2.5 kg), aldicarb and disulfoton (1.25 kg a.i./ha)
ang detrashing + O.I%Imalathion spray recorded the maximum yielda,

(@) The results alsc suggest that detrashing of dried leaves
once in July - August end followed by 0.1% malathion spray is bencficial
to reduce the scale incidence to a considerable extent.

{8} Good monztary returns and cost benefit ratios were obtained
in aldicarb 2,5 kg a.i./ha followed by disulfoton 2,5 kg a.i./he treat-
ments, Therefore, these insecticides can be used in their granuler for-

mulation in the early vegetative phase of the crop for control of seale
insect,
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(£} Sett treatment with melathion 0.1% was found to be both
effective and eccnomical in checking the pest. .s the method is harm-
less to natural enemies, it is recommended as one of the components of

integrated pest management for scale insect programmes.

4. Studies were undertaken to assess the e=ffects of four
insecticides viz., malathion, endosulfan, dimethoate and methyl demeton
with two concentrations of each on the adults of G, nigritus,

{a) It was observed thet 'high' {(0.15 ¢} and 'low' (0.1 %)
concentrations of the four insscticides found to cause greater
mortalities, when released immediately after spraying; however, the
residual toxicity of these insecticides to predators differsd consider-
ably at 7 days after spraying.

{b) It was further observed thet dimethoate and methyl demeton
brought about the maximim mortality and endosulfan the lowest, while
melathion was intermediate in toxlcity to the lady bird beetle. Since
a2ll the insecticides tried are recommended for the sugarcane pest control,
malathion and endosulfan may be preferred over other in view of their
low toxicity to the predatory beetles.

{e¢) Studiss concerned with the effect of pesticldes on the
fecundity of G, nigritus revesl that endosulfan closely followed by
malathion recorded maximum numbor of eggs under 'low' doses (0.1%),
Dimethoate and mathyl demeton had a marked adverse effect on the

fecundity of the predator.
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{d} From the result: it is concluded thet malathion
o1 per cent could be used to keep infestation of scale
in check, and later in the season C. nigritus could be released without
the risk ¢f high mortality. Releases would have to be delayed at least

7-10 days after the spraying.

5. Results on the effects of the application of malathion on
scale insect and its Encyrtid parasite (4, mayurai} indicate thats

The dagree of parasitism in sprayed and un-sprayed ficlds did
not reveal any evidence of reduction in the rate of parasitism, indicate
ing thet application of 0.1 per cent malathion has no effect after one
weok, on the emergence of the parasites. On the contrary the degrse of
demage by Melanaspis in malathion sprayed fields was significantly less
than in unsprayed fislds, On the basis »f present studies, endosulfan
and malathion could be used for scale control along with G, nigritus/ or

4, rayural in the integrate’ approach,

6. The natural cnemies of M, glomerata ir Krishna district were

invaestigated, Two Coccinellid predators (Ghilocorus nigritus F,

Pharoscymnus horni W, & mite Saniosuli: nudus 3, and five Hymenopterous

perasites (anabrolepis meywrai N & 5, a. bifascite, Myeroterys sp,

dzotus delhiensis Lal and Physcus sy ware found attacking scale ins:ct,

among the parasites reccrded, a, moyurei account for nearly 80 percont
of the parasite populntion, while the percentage of parasitisation by

obher species was low. Feasibility and significance of the effective

natural enemies for practical utility have been discussged.
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7. Tha effect of ['..tassium on the incildence of scale insect
indicated thet the incidenc: of secalo was found to be reduced due to
enhanced Potash application.  Hence application of Potash at 168 kg/ha

at planting can be a geod ranagenent practice for the control of scale

inscet in drought prone arsaus.
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APPENDIX .1

Table showing cane and encrustation weight of Healthy and Infested canes’

Variety : Cod 7602

51, Percentage of attack 4&v, wt. of cane Av, wt., of

Ne. (on node basis) (Kg.) encrustation
.gu)

1 l-10 1.85 0.65
2 10 -~ 20 1.70 0.70
3 20 - 30 1,60 0.90
4 30 = 40 1.65 1.20
5 40 ~ 50 1.45 2,20
6 50 ~ 60 1.50 2.30
7 60 - 70 1. 20 2.50
8 70 -~ 80 1.10 2,80
9 80 -~ 90 0.80 2.85
10 90 ~100 .70 2,90

0 1,80 0
(No attack)

*Average of 50 canes and
4 replications,



APPENDIX-IX

MATERIOLOGICAL DATa,

Mean Temp in °G

Month Year R.H, Rain Fall
Min, Max. percentage in mm
January 1981 18,1 30.4 93.2 Re2
February " 19.6 3447 95.0 -
March " 22,7 35.5 21.0 -
April " 25,6 37,1 85.0 04
May " 27,0 40.3 80.8 bee7
June " 27.7 39.7 70.8 50,6
July " 25,7 35.2 89.2 643
August " 25.3 33.4 87.3 2.5
September n 25,4 32,8 92,2 be?
October n 24,1 342 93.1 0.2
November " 20,8 31.9 85.8 -
December " 13.1 3.1 87.9 -
January 1982 18,2 32.3 95.6 -
February " 21,0 35.7 ok -
March n 2441 37.6 90.1 -
April " 25.8 39.5 85.3 -
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