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I . I N T R - O D U C T I O N 

Ber (Zi zyphus maur i t i ana Lamarck) is one of the 

important fruit crops known from ancient times of India. It 

is found growing wild, semi-wild and cultivated forms in 

almost all parts of India. Plantations of ber on varied 

scales exist today in Afghanistan, Iran, Syria, Burma, 

Australia, France, U.S.A., U.S.S.R. and India (Pareek, 1983). 

In India, ber is being cultivated on an estimated 

area of 12,000 hectares. It is most widely cultivated in 

plains of Punjab, Haryana, Rajasthan and Uttar Pradesh. 

Fairly good cultivation of this arid zone fruit is also found 

in Madhya Pradesh, Bihar, Maharastra, Gujarath, Assam, 

Karnataka and other places (Bose and Mitra, 1990). Besides 

being valued for fruits it also serves as an important host 

plant for lac insect and is extensively grown in the states of 

West Bengal and Bihar for lac cultivation. Cultivation of 

high yielding varieties of ber on systematic planted orchards 

with intensive care and management is a recent development 

because of its high returns, which has been fast drifting into 

dry and irrigated lands of North Karnataka from adjoining 

states, especially from Maharastra. 



Though as many as 180 species of insects have been 

recorded on ber in the world, about 130 species have been 

reported from India alone. Of these, only 20 species are 

major/minor pests and only a few species cause substantial 

economic damag-e to ber (Lakra and Bhatti, 1985). 

Ber fruit fly, Carpomyia vesuviana Costa (Diptera, 

Tephritidae) and ber fruit borer, Mer idarchis scyrodes Meyrick 

cause damage to edible parts in ber plants and they are 

considered to be major pests of ber. The pest status of these 

two insect pests vary in place, season and time (Basha, 1952 

and Jejurkar, 1986). Ber fruit borer larvae feeding on the 

pulp of the ber fruits was recorded for the first time by 

Fletcher (1916) in the year 1913 at Coimbatore. The species 

was identified as Mer idarchi s scyrodes by Meyrick in 1916. 

Adult females were observed to lay eggs singly in 

depression near the stalk of fruit. The newly hatched larvae 

enter the fruits by puncturing a hole in the rind and feed 

on the pulp. As a result, the infested fruits are rendered 

unfit for consumption. Usually a single larva is found in an 

infected fruit, however, at times three to four larvae are not 

uncommon. Most of the infested fruits drop down, ferment and 

emit disagre able odour. Loss to the extent of 70 per cent 
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has been observed in cases of heavy infestation* (Sonawane, 

1965). 

Very limited information is available in the past on 

seasonal incidence, host range, natural enemies, varietal 

susceptibility, biology and management of ber fruit borer, 

M.scyrodes. Presently the area under ber cultivation has been 

rapidly increasing in North Karnataka. Since, fruit borer has 

been reported to be a major pest which is more serious than 

fruit fly (Jejurkar, 1986), systematic investigations were 

undertaken on ber fruit borer, M.scyrodes with the following 

object ives. 

1. To record the insect pests attacking on ber (Z. maur i t i ana 

Lamk.) in North Karnataka. 

2. To study the biology of ber fruit borer, M.scyrodes under 

laboratory conditions. 

3. To study the seasonal incidence. 

4. To study the varietal susceptibility. 

5. To evaluate the efficacy of botanical and synthetic 

insecticides in the management of ber fruit borer. 



^EVicW OF LiuE^AkU^E 



I I . R,EVIE:IV O F L I TER-^VTUR-E 

Literature on various aspects of insects attacking-

ber (Zi ziphus maur i t iana Lamk.) fruit crop is very much 

limited. Moreover, the work done on ber fruit borer, 

Meridarchis scyrodes Meyrick is very scanty. The available 

literature on ber fruit borer, M. scyrods has been reviewed 

and presented. 

2.1 Insect pests of ber 

Review of the published literature revealed that lac 

insect (Tachardi a lacca kerr) feeding- on bark of ber tree was 

recorded as early as 1781 (Kerr, 1781). Lefroy (1909) in his 

book entitled "Indian Insect Life" reported thirteen pests 

infesting ber crop in India. Important among-st them were the 

flea beetle (Platypria andrewes i We.), grey weevil 

(Xanthochelus superci1iosus Gylh.), hairy caterpiller 

(Thiacidas post i ca Walk.), leaf miner (Ti scher ia ptarmi ca 

Meyr.), bark borer (Arbela tetraoni s Mots.) and various 

species of butterflies (Pi 1inia capi tata Walker, Taragama s iva 

Lef. and Tarucus theophrastus Fab.). Subsequently in 1920, 

Fletcher published a list of sixteen additional species 

feeding on ber. These, however, were considered to be of 

minor importance. Larvae of lemon butterfly (Papi1io demoleus 
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Linn.) was also recorded to feed on foliage of ber in Belgian 

Congo (Mayne, 1914). Larvae feeding on the pulp of ber fruits 

were recorded for the first time by Fletcher (1916) in the 

year 1913 at Coimbatore and it was identified as Meridarchis 

scyrodes subsequently^ by Meyrick (1916). Maulik (1916) 

described a new chrysomelid (Chlamvs gravelyi sp.n.) infesting 

ber trees in Bengal. Tiger beetle borer (NeocolIvris bonel1i 

orytygia F.), a pest of coffee was noticed boring the twigs of 

ber at Pusa (Anon, 1917). Beeson (1919) recorded the weevil 

(Dereodus pol1inosus Redt.) and the larva (Coelosterna 

spinator F.) as the foliage feeders. Several species of 

coccids recorded on ber in India were Ceroplast es cajani Mask, 

(Newstead, 1917), Pulvinaria maxima Green (Ayyar, 1925), 

Anoida 1 ong i sp i n i a (Takahashi, 1939), Asp idiot us or i ent alls 

Newst. (Glover, 1939), Aonida zizvphi F. and Droschi stebbingi 

F. (Rehman and Ansari, 1941), while Inglisia zizyphi F. and 

Pseudococcus hibi sci Hemip. were reported from South Africa 

(Brain, 1920) and Egypt (Hall, 1921), respectively. Two new 

species of mite, Phytoptipalpus transitaus Ewing (Ewing, 1922) 

and Paratetranychus indicus Hirst (Rehman and Sappra, 1940), 

were observed to infest ber. Marshall (1941) recorded a new 

species of weevil (Myllocorns spinicollis Mshll.) feeding on 

ber in Punjab. Pruthi and Batra (1960) recorded ten new 



6 
species, while Mathur and Singh (1960) published a list of 80 

insect and non-insect pests attacking ber in India. 

Sonawane (1965) recorded thirty insect and 

non-insect species on ber and detailed studies on bionomics of 

only four important species viz., tingid (Monostei ra sp.), 

hairy caterpiller (Thiacidas post ica Walker), jassid (Empoasca 

1ibyca de Berg) and fruit borer (M.scyrodes Meyr.) was carried 

out. Nayar eX aj^. (1979) has listed fourteen insects 

attacking ber. 

Butani (1979) reported as many as 80 insect species 

found feeding on ber trees in India. Those of major 

importance are ber fruit fly, mealy bug, beetles and weevils. 

Besides, there are various bugs, scale insects and thrips that 

suck the cell sap from leaves and a large number of 

1epidopterous pests including bark eating caterpi11ers, leaf 

eating caterpi11ers, leaf rollers, leaf webbers, shoot and 

fruit borers that occasionally damage ber trees. 

Lakra and Bhatti (1985) reported as many as 180 

species of insects damaging various parts of ber plant in 

different parts of the world. Of these, 130 species have been 

reported from India alone. A large majority of these are mere 

records of occurrence, and quite a large number of these are 



either sporadic or of minor importance. Of these about 20 

insect species are major/minor pests and only a few species 

cause substantial damage to ber. 

The incidence of tingid bug, Monosteria ziz.vphora 

(Heteroptera : Tingidae) was recorded for the first time as a 

pest of ber in the orchard of JNKVV Regional Research Station, 

Khandwa (M.P) (Verma ^ ai-• 1993). 

2.2 BIOLOGY OF M.SCYRODES 

Issac (1927) reported for the first time that the 

ber fruit borer, M.scyrodes was successfully bred under 

laboratory conditions at Pusa. 

Sonawane (1965) carried out detailed biology of ber 

fruit borer successfully under laboratory conditions. 

According to him, females were observed to lay eggs singly in 

a depression near the stalk of fruit. A newly hatched larvae 

enters the fruit by puncturing a hole in the rind and feeds on 

the pulp. As a result, the infested fruits are rendered unfit 

for consumption. Usually a single larvae is found in an 

infested fruit, however, at times three to four larvae were 

noticed. Most of the infested fruits drop down, ferment and 

emit disagreeable odour. Losses to the extent of 10% have 

been observed in cases of heavy infestation. However, in the 



laboratory egg laying was noticed on the rind of the fruit, 

blotting paper and other surfaces. Freshly laid egg was 

silvery white but turns to dirty yellow just prior to 

hatching. Pre-oviposition period varied from one to two days 

with an average of 1.5 days. The number of eggs laid per 

female ranged between 11 and 34 within a period of 1 to 3 

days. Incubation period ranged between 4 to 7 days with an 

average.of 5.5 days. Newly emerged larvae wandered on fruit 

for about 20 to 30 minutes. The entire larval period of 13 to 

17 days was completed inside the fruit during which larva 

passed through five instars. Full grown larva was observed to 

leave the fruit and pupate in soil. Prepupal and pupal 

periods were 1 to 2 and 5 to 8 days^ respectively. The average 

life span of adult male and female was 2.8 and 3.4 days, 

respectively. The insect completes one generation within 30 

days. 

NATURAL ENEMIES 

Ayyar (1923) recorded Mi crobracon sp as a larval 

parasite on ber fruit borer. Later Butani (1973) recorded 

Opius f1et cher i Silvestri and Mi crobracon sp as larval 

parasi tes. 

ALTERNATE HOSTS 

Besides ber, fruit borer has been recorded on Jamun 

and Olive fruits (Basha, 1952). 



2.3. Seasonal incidence of M« Sc.vrodes 

Ayyar (1923) reported that fruit borer was active 

from July to Aug'ust, but according to Sonawane (1965) 

observations on the seasonal incidence of the pest in Poona 

revealed that the pest attack starts from the last week of 

September. There was no appreciable incidence till the end of 

second week of October. Thereafter infestation increased 

suddenly reaching peak in the second week of November when the 

average temperature and relative humidity were 23.5*C and 73 

per cent, respectively. A gradual decline in pest incidence 

was noticed thereafter. 

2.4. Varietal susceptibility to M. scyrodes 

Khare (1923) observed Nagpuri variety of ber to be 

highly susceptible to the attack of the pest. 

Observations of Sonawane (1965) revealed that the 

intensity of infestation ranged between 4 to 72 per cent. 

Four varieties were observed to be resistant, 41 moderately 

resistant, 37 susceptible and 11 highly susceptible to the 

pest attack. Varieties like "Surati No.l" " Kashi", "Mehroon" 

and "Mehroon Khirani" recording less than five per cent damage 

and appeared to be the promising. 
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A susceptible variety " Kadaka" was choosen by 

Jejurkar (1986) to conduct insecticide efficacy trials, 

wherein he recorded 57.86 percent loss due to fruit borer in 

the untreated control. Similarly "Umran" variety, Shevale and 

Padule (1992) recorded an average incidence of 36.68 per cent 

from their three year insecticide efficacy trial wherein peak 

incidence of 71.76 per cent was recorded in the year 1987. 

2.5. Chemical control of M. scyrodes 

The studies conducted by Basha (1952) on the control 

of fruit borer, M. scyrodes and fruit fly, C. vesuviana at 

Coimbatore indicated the following results. 

1. The two borers besides causing premature shedding are 

responsible for much infestation of fruits over 70 per cent 

by fruit fly and 10 per cent by fruit borer. 

2. Experiments conducted at Panyam during 1950 with sprays of 

DDT 0.1% and BHC 0.05% gave definite promise of reducing 

the infestation. 

3. The results broadly indicated a gain of about 70 lbs of 

fruits per tree. Apart from the higher yields, a larger 

percentage of the fruits was borer free in the treated lots 

-a point enhancing its market value. 
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4. The yield was inversely proportional to the infestation. 

Sonawane (1965) conducted pesticidal screening 

trials ag-ainst M. scyrodes for three seasons in Maharastra 

state. Two applications were made, first immediately after 

incidence and second three weeks thereafter. He reported the 

treatment with 0.02 per cent isobenzene was the most effective 

in reducing the infestation and was significantly superior to 

the rest of the treatments like 0.02 per cent diazinon, 0.1 

per cent carbaryl, 0.2 per cent DDT and 0.05 per cent 

malathion, but was on par with 0.02 per cent endrin. The 

treatments with 0.02 per cent diazinon and 0.1 per cent 

carbaryl were found to be the next promising insecticides 

against fruit borer. 

According to Jejurkar (1986), three sprays of any 

one of the eleven pesticides screened at an interval of 

twenty-one days starting from pea sized stage to fruits of 

first flush viz., dimethoate 0.03^, methyl demeton 0.03%. 

quinalphos 0.05%, phosSLlone 0.05%, phenthoate 0.05%, 

cypermethrin 0.0075%, fenvalerate 0.01%, fenitrothion 0.05% 

can be relied upon for reducing the infestations of fruit 

borer and fruit fly. However, malathion 0.05%, phosphamidon 

0.03% and dimethoate 0.02% are relatively more economical. 



12 

The research work was carried out at Rahuri by 

Shevale and Padule (1992) for three years on chemical control 

of fruit borer. Considering efficacy, economics and the 

resonable concentration of insecticides, it was concluded that 

the insecticides viz., deltaraethrin at 0.002 per cent, 

fenvalerate at 0.01 per cent and quinalphos at 0.05 per cent 

are very effective and suggested for recommendation ag-ainst 

bar fruit borer. 



lilACE îAL AUD mEChOD^ 



I I I - M A T E R I A ^ L A N D I V f E T H O D S 

The present investigations on ber fruit borer 

Meridarchis scyrodes Meyrick (Lepidopt era: Carpos inidae) were 

carried out at three Research Stations of the University of 

Agricultural Sciences, Dharwad, Karnataka State during 1992-93 

and 1993-94. 

The survey of the insect pests of ber was carried 

out in all the three research stations viz.. Agricultural 

Research station, Gangavati, Regional Research station, 

Raichur and Bijapur during 1992-93. The biological studies of 

ber fruit borer v/crc carried out under laboratory conditions at 

the Department of Agricultural Entomology, College of 

Agriculture, Raichur, Karnataka during 1993-94. Studies on 

seasonal incidence and varietal susceptibility to fruit borer 

were carried out at all the three Research Stations during 

1992-93 and only at Regional Reseasrch Station, Raichur during 

1993-94. The trials on insecticide efficacy and 

identification of critical stages for insecticide application 

werre carried out at Agricultural Research Station, Gangavati, 

during 1992-93. 
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Locat ion 

Regional Research Station, Raichur lies at an 

altitude of 389.5 m above the mean sea level and between 

lattitude of 16 12 North and 76 24 East longitude. 

Whereas, Regional Research Staion, Bijapur lies at an altitude 

of 590.5 m above the mean sea level and between lattitude of 

16 83 North and longitude of 75 76 East. The Agricultural 

Research Station, Gangavati is located between lattitude of 

15" 15 40 North and longitude of 76 31 40 East at an 

altitude of 419 m above the mean sea level. 

The meteorological data of the above three research 

stations in the respective years is presented in Appendices I 

to IV. 

3.1. Insect pests of ber 

Insect pests found attacking on ber plants (Zi zyphus 

niaur i t i ana Lamarck) during its flowering and fruiting phases 

were collected at fortnight interval from all the study sites 

during 1992-93 season. The insects collected were later 

confirmed for their feeding on ber under laboratory 

conditions. These insect pests were preserved dry/wet 

preserved in 70 per cent alcohol, mounted and sent to 

International Institute of Entomology, London, United Kingdom 

for identification. 
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2.2 Biology of M scyrodes 

Infested ber fruits were collected from the field 

and were spread in a single layer on dry sand and kept in a 

3 
mass culture wire mesh cage of 1 m (Plate 1). 

Freshly emerged adults were collected and separated 

in plastic boxes. A pair of male and female moths were 

released in a plastic box containing fresh, stalked, semiripe 

fruits for oviposition. The diluted honey solu.tion was 

supplemented as food which was changed daily along with fruits 

(Plate 2). Observations were recorded daily on the 

preoviposition and oviposition periods, fecundity, and 

longevity of adults. The percentage of hatching was also 

worked out. Longevity of adults was also recorded both in the 

presence and absence of honey solution. The neonate larvae 

were placed on the pulp of cut fresh fruit kept in a glass 

vial covered by muslin cloth (Plate 3). The fresh food was 

supplemented as and when necessary. The larvae were observed 

daily for moulting. Soil was provided for last instar larvae 

for pupation. The pupae were collected from the soil and 

pupal periods were recorded. All these observations in the 

above study were conducted during November and December months 

of 1993 and the laboratory meteorological data is presented in 

Appendix V and VI. 

f o H I V RSITYOF A A P i r u n - R A ! S~IENCES 

UNIVER l-V LICBAHY 

«KVK. BANGALORE-560 065. 

•nk,383 



PLATE : 1 Mass culture cage of M. scyrodes 



PLATE : 1 



PLATE : 2 Plastic box covered with muslin cloth 

used for rearing of M. scyrodes 

PLATE : 3 Glass vials used for rearing early 

instars of M. s cyrodes larvae 



PLATE : 2 

PLATE : 3 
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3.3. Seasonal incidence of M. scyrodes 

Seasonal incidence studies at weekly intervals on 

ber fruit borer was carried out on Gola. Umran and Sanura-2 

which are early, medium and late fruiting varieties at 

Agricultural Research Station, Gangavati, during 1992-93. 

Similarly, seasonal incidence studies at fortnightly interval 

on Umran variety were carried out at RRS, Bijapur during 

1992-93 and at Regional Research Station, Raichur during 

1992-93 and 1993-94. 

One Kilogram of fruits were collected at random 

during each harvest. Fruits were cut open to record borer 

infestation based on damage, presence of excreta and pinkish 

larvae. The data recorded was later expressed on per cent 

bas i s. 

3.4. Varietal susceptibility to M. scyrodes 

Different varieties of ber planted in different 

research stations of North Karnataka were selected for the 

purpose. An attempt was made to record the susceptibility of 

different varieties for fruit borer attack. Three unsprayed 

plants in each variety were tagged and observed for their 

suscept ibi1i ty. 



17 

One kilogram of fruits was collected from each of 

these plants. The fruits were collected during peak 

harvesting stage of fruits. Fruits were collected from 

different varieties from all the three research stations 

during 1992-93 and from RRS. Raichur during 1993-94. Fruits 

were cut open to recorded borer infestation as described 

above. The data was expressed on per cent basis. 

3.5. Management of fruit borer, M. Scyrodes 

Experiments were carried out on the control of M. 

scyrodes at Agricultural Research Station, Gangavati, during 

1992-93. Two experiments were laid out in randomised block 

designs seperately to evaluate the bioefficacy of different 

synthetic and botanical insecticides against M. scyrodes and 

to determine the critical stages of ber plant for effective 

insecticide application. 

In the first experiment, there were seven treatments 

(Table 1) comprising of different synthetic and botanical 

insecticides which were replicated thrice to evaluate their 

bioefficacy against fruit borer. The variety choosen for this 

experiment was five year old Umran as it was reported to be 

susceptible to fruit borer attack (Shevale and Padule, 1992). 

One plant per replication was treated six times at a 
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fortnightly interval starting from 50 per cent blooming. 

About two liters of spray solution was used per treatment per 

replication. Fruits were harvested from treated plants at 

weekly intervals and harvesting was started 20 days after last 

spray. One kilogram of fruits was collected randomly from each 

treatment per replication at three successive harvests. 

Fruits were cut open to record the fruit borer 

incidence based on damage, presence of excreta and pinkish 

larvae. The data was computed to per cent basis and subjected 

to angular transformation before statistical analysis. 

In the second experiment on identification of 

critical stage(s) of ber plant for insecticidal application 

against ber fruit borer, number of sprays varied from nil to 

six sprays. Treatments were imposed on Umran variety at 

fortnightly interval such that one spray each at flowering and 

maturation stage and two sprays each at pea and marble stage 

were given. One plant per treatment per replication was 

maintained in each case. The experiment consisted of nine 

treatment combinations and were replicated thrice. Endosulfan 

35 EC at 2.0 ml/liter dosage was used at each spray. Two 

liters of spray solution was used per treatment per 

replication. Four different critical stages were identified 
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in ber plant viz.. flowering (Plate 4). Pea (Plate 5), Marble 

(Plate G) and maturation stage (Plate 7) accordingly nine 

different combinations were imposed. The treatment details 

are as follows. 

Treatment Critical stage(s) No. of spray(s) 

applied 

1. Flowering stage 1 

2. Pea stage 2 

3. ' Marble stage 3 

4. Maturation stage 1 

5. ~ Pea and marble stages 4 

6. Marble and maturation stages 3 

7. Pea, marble and maturation stages 5 

9 Flowering, pea, marble and maturation 

stages 6 

9. Untreated control 

Fruits were harvested at weekly intervals after 20 

days of last spray. One kilogram of fruits was collected 

randomly from each treatment per replication at three 

successive harvests. Each fruit was cut open to record fruit 

borer infestation based on damage, presence of excreta and 

pinkish larvae. The data was computed to per cent basis and 

subjected to angular transformation before statistical 

analys is. 



PLATE : 4 Flowering stag^e of her (Z. maiir i t i ana) 

PLATE Pea stage of ber fruits 



PLATE 

PLATE : 5 



PLATE : G Marble stage of ber fruits 

PLATE : 7 Maturation stage of ber fruits 



PLATE : G 

PLATE : 7 



EXPi=3imEneAL ^E^ULC^ 



I V - E X P E R H V t E N T y S ^ L R E S U L T S 

The results of the present studies on the survey of 

the insect pests attacking ber in North Karnataka; biology, 

seasonal incidence, varietal susceptibility, bioefficacy of 

synthetic and botanical insecticides and determination of 

critical stages of ber plant for insecticide application for 

effective management of ber fruit borer, M. scyrodes are 

presented here under. 

4.1 Insect pests of ber 

Three research stations in North Karnataka viz., 

Agricultural Research station, Gangavati, Regional Research 

Station, Bijapur and Raichur were surveyed during 1992-93 at 

fortnightly interval to record the insect pests attacking ber 

during its flowering and fruiting periods. 

The list of insect pests recorded on ber are 

presented in Table 2. 

Ash weevil Myl1ocerous undecimpustulatus Faust was 

found feeding on the leaves of ber during pea and marble 

stages only at Raichur. It was not found in other stages of 

ber. It's feeding damage was not significant and very few 

weevils were noticed per plant. 
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Fruit samples collected during harvesting period 

from all the study sites contained ber fruit fly, Carpomyia 

vesuviana Costa and fruit borer, M. scyrodes. The incidence 

of ber fruit fly was very less compared to fruit borer. Apart 

from ber fruit fly, sample collected from Gangavati contained 

polyphagous fruit fly, Bactrocera correta (Bezzi). 

Coleopterans belonging to family Lycidae were found 

in very large number during flowering period but their damage 

is not significant. These are reddish beetles with a black 

stripe in its back and look like red cotton bugs. These were 

noticed at Raichur and Gangavati. Small brownish beetles. of 

the family Scarabeidae were found feeding on the leaves of ber 

at Raichur during maturation stage of the fruit on ber plant. 

Tree hoppers were noticed during flowering stage at 

all the three localities. They were found on the branches in 

greater numbers and suck the plant sap. Leaf miners were 

found to attack on leaves of few plants at Gangavati during 

the flowering stage. Mealy bugs were noticed at the stalk of 

the semimatured fruits at Raichur and Bijapur. 

Weevils were noticed inside the ber fruits which 

were in pea stage. There was no external symptom of damage 
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and the weevils were found inside the fruit completely 

replacing the seed inside and caused fruit drop at Bijapur. 

4.2. Biology of ber fruit borer, M. Scyrodes 

The life history studies on M. scyrodes were 

carried out in the laboratory and laboratory me t eoro 1 og-i cal 

data is presented in Appendices V and VI. Details of the 

present study are given in the Tables 3,4, and 5. 

4.2.1. Egg 

Egg is oval and creamy white. It is slightly 

tapering at the micropylar end which is covered by circular 

rows of "T" shaped projections. The creamy white colour of 

egg turns to yellowish, just prior to hatching. Under 

laboratory conditions eggs were laid individually, in few 

groups or in circular rows in depression near the stalk of 

fruit (Plate 8 ) . The incubation period lasted for 5 to 6 days 

with an average of 5.27 ± 0.44 days (Table 3 ) . Eclusion 

period was about 20 minutes. The percentage of hatching was 

maximum (82.20 per cent) on the fifth day and it was 14.8 per 

cent on the sixth day (Table 4 ) . 

4.2.2. Larva 

Details of the larval duration are presented in 

Table 4. 
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Table 3. Incubation period and hatching percentag-e 

of eĝ gs of ber fruit borer, M. scyrodes 

under laboratory conditions 

Days after Per cent Incubation period (days) 

oviposition hatch 

Range Average ± S.D. 

1st 

2nd 

3rd 

4th - 5-6 5.27 ± 0.44 

5th R2.20 

6th 14.80 



PLATE : 8 Eggs of M. scyrodes laid near the 

stalk of ber fruit 



PLATE : 8 
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First instar 

A newly hatched larva is creamy white with dark 

brown head. The head was smaller compared to body. The larva 

feeds on the pulp of fruit, measures about 2 mm in length and 

has a duration of 2.00 days. 

Second instar 

The larva is structurally similar to that of first 

instar. It is dirty white in colour with dark brown head, by 

boring the pulp during feeding, it reaches the seed surface of 

the fruit. It measures about 3 mm in length and lasts for 2.4 

+ 0.52 days. 

Third instar 

It starts feeding voraciously leaving behind 

brownish exereta compared to second instar. The rear end of 

the larvae is slightly pinkish in colour and rest of the body 

is dull white in colour (Plate 9 ) . The larvae measures 4 to 5 

mm in length with an average length of 4.3 jf 0.48 mm. The 

larval duration lasts for 3.00 days. 

Fourth instar 

The larva is dark pinkish in colour (Plate 9) with 

brown head. It feeds voraciously around the seed of the 

fruit. It measures 6 to 7 mm with an average of 6.36 ± 0.45 
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mm. It has a maximum duration of four days and a minimum of 

three days with an average of 3.71 ± 0.8 days. 

Fifth instar 

Full grown larva is dark pinkish in colour (Plate 9) 

and measures 10 to 12 mm in length with average length of 

11.26 ± 0.77 mm. The feeding habit is similar to the third 

instar. Excreta is found at the damaged site. It has an 

average duration of 5.2 ± 0.78 days (ranges from 4 to 6 days). 

The total larval period averaged 16.30 ± 3.50 days. 

4.2.3. Nature of damage 

A newly hatched larvae enters the fruit by 

puncturing a hole on the rind and feeds on the pulp. 

Gradually larvae reaches the seed surface and starts feeding 

around the seed. By the time larvae is ready to pupate the 

whole internal space around the seed is filled with excreta 

(Plate 10). The seed is not damaged by the larvae. The 

presence of excreta inside the fruit is the characteristic 

symptom of borer damage and excreta is not found in the case 

of fruit fly damage (Plate 11). Bored holes are the external 

symptoms of fruit borer damage (Plate 12). Usually a single 

larva is found inside the fruit but up to four larvae were 

also recorded. At times, both fruit borer and fruit fly were 

found to attack the same fruit. 



PLATE : 9 T h i r d , fourth and fifth i n s t a r l a rvae of 

M. s c y r o d e s . 

PLATE : 10 Ber f r u i t b o r e r , M. s c y r o d e s damaged 

and h e a l t h y f r u i t 



PLATE : 9 

PLATE : 10 



PLATE : 11 Ber friiit borer, M. scyrodes (A) and 

fruit fly, C. vesuv i ana (B) infested 

f r u i t s 

PLATE : 12 Ber frviits showing holes made by M. 

scyrodes 



PLATE : 11 

PLATE : 12 
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4.2.4. Pupa 

As the full grown larva never pupates inside the 

fruit, it comes out of fruit for pupation. Under natural 

conditions it pupates in soil within a white silken cocoon. 

The prepupa (Plate 13) builds the silken cocoon and its 

duration lasts for an average of 1.2 ± 0.4 days. 

Under laboratory conditions pupation was found to 

take place in soil by attaching itself to the fruit (Plate 14) 

and when soil was removed it was found to pupate in paper 

folds, muslin cloth, corners of plastic box and other such 

concealed places. The female pupa is slightly bigger than 

that of male (Plate 15). Pupa is cylindrical, gradually 

tapering posteriorly. The pupal period ranges from seven to 

eight days with an average of 7 .5 _+ 0.8 days. The pupa 

measures about 9.5 mm in length. 

4.2.5. Adults 

Adults were brownish black in colour. The wings and 

body were heavily covered with scales. The hind wings were 

translucent and its outer margin was covered with hairs. Male 

and female were differentiated based on on abdominal 

size.Abdomen was bigger in female than that of male (Plate 

16). An attempt was made to draw the external reproductive 

organs of male and female moths using camera lucida. 



PLATE : 13 Pre-pupa of ber fruit borer, M. 

s cyrodes 

PLATE : 14 Pupation on the fruit when kept on 

soil under laboratory conditions 



PLATE : 13 

PLATE : 14 



PLATE :15 Male and female pupa of M* scyrodes 

PLATE : 16 Male and female adults of M. 

scyrodes 
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The female abdominal tip (Fig. 1) shows ovipositor 

covered with hairs. The ovipositor is oval shaped and its 

length (92 /j) is almost twice the width (56 jj) . 

The male abdominal tip (Fig 2) shows claspers 

retracted out. The sickle shaped claspers were generally held 

within. The claspers were covered with dense and long hairs. 

The function of other structures shown along with claspers 

were not known. The claspers measure 420 jj in length. 

The average duration of pre-oviposition, oviposition 

and post-oviposi t ion period was observed to be 1.00, 1.08 ±_ 

0.12 and 0.85 ± 0.18 days, respectively. The male and female 

moths in the presence of honey solution survived for an 

average of 2.65 ± 0.50 and 3.7 ± 0.27 days, respectively. In 

the absence of honey solution, males lived for 1.85 ± 0.80 

days and females for 2.75 ± 0.65 days. The fecundity ranged 

from 23 to 35 eggs per female with an average of 28.0 +: 3.25 

eggs (Table 5). 

4.2.6. Total life cycle 

The total life cycle of fruit borer ranged with the 

minimum of 27 days to maximum of 34 days (average being 30.0 ± 

2.5 days) (Table 4). 



Table 4. Duration of different stages of ber fruit borer 
M. scyrodes under laboratory conditions 

SI. stage 
No. 

Range in days 

Minimum Maximum 
Average ± S.D. 

30 

1. Egg period 5.30 ± 0.40 

2. Larval period 
â  I inst ar 2.00 t 0.00 

b) IT ins tar 2.40 ± 0.52 

c ̂  III instar 3.00 ± 0.00 

d) IV ins tar 3.70 ± O.ftO 

e^ V ins tar 5.20 ± 0.78 

f) Total larval 
Per iod 

3. Prepupal period 

14 

1 

18 16.30 ± 3.50 

2 1.20 ± 0.40 

4. Pupal period 8 7.50 ± 0.80 

5. Total life cycle 27 34 30.00 ± 2.50 

* Average of ten replications 



Table 5. Reproductive characteristics of ber fruit borer. 
M. scyrodes under laboratory conditions 

SI, Stage of insect 
No. 

Range in days 

Minimum Maximum 
Average ± S.D, 

31 

1, Preoviposition period 1.0 1.0 1.00 ± 0.00 

2- Oviposition period 1.0 2.0 l.ftO ± 0.12 

3. Post oviposition period O.S 1.0 0.R5 ± 0.18 

4. Adult longivity 
a) with honey solution 

- Male 2.0 3.0 2.65 ± 0.50 

— Female 3.0 4.0 3.70 ± 0.27 

b) Without honey solution 
- Male 1.5 2.0 1.85 ± 0.80 

— Female 2.0 3.0 2.75 ± 0.65 

5. Fecundity 23.0 35.0 28.00 + 3.25 

* Average of ten replications 
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4.2.7. Natural enemies 

Chelonus sp. (Hymenoptera: Braconidae) an 

egg-larvalparasitoid was recorded from the field culture 

collected to carryout biological studies at the Regional 

Research Station, Raichur. 

A predatory mite (Phytoside) was also found to feed 

the eggs of fruit borer in laboratory and the same needs to be 

confirmed. 

4.3. Seasonal incidence of M. scyrodes 

The incidence of the fruit borer started in the 

third week of November on variety Gola (5.3 per cent) and 

lasted till the third week of January on variety Sanura-2 

(2.0 per cent) with a peak incidence of 35.7 per cent on 

variety Umran in the fourth week of December during 1992-93 at 

Gangavati. The borer incidence level was maximum during 

December which gradually decreased towards the end of the 

season (Table 6). The incidence of fruit borer was nil after 

the third week of January when no fruits were found on plants. 

The the data on seasonal incidence recorded at 

fortnightly interval (Table 7) shows that incidence started 

during second fortnight of November in both years of study at 

Raichur and during 1992-93 at Bijapur. The maximum fruit 
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Table G. Seasonal incidence of fruit 

borer, M. scyrodes at Gangavati 

during 1992-93 

Period Variety Per cent borer 

Month/week incidence 

November I — — 

II - -

III Go 1 a 5.3 

IV Gola 12.1 

December I Umran 21.8 

II Umran 27.5 

III Umran 35.7 

IV Sanura-2 17.4 

January I Sanura—2 10.3 

II Sanura-2 G.2 

III Sanura-2 2.0 

IV - -



Table 7. Seasonal incidence of fruit borer. M. scyrodes on 

Umran variety at Bijapur and Raichur 

34 

Period 

Month/ 

/fortnight 

Per cent fruit borer incidence at 

Rai chur 

1992-93 1993-94 

Bi japur 

1992-93 

Mean 

Per cent 

incidence 

November I 

TI 8.2 13.G G.fi y . o 

December I 

II 

January I 

II 

25.6 

12.8 

6.3 

22.2 

27.5 

7.2 

27.8 

30.5 

5,3 

25.2 

30.3 

6.3 
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borer damage of 25.6 and 32.8 per cent and 22.2 and 27.5 per 

cent incidence was recorded in the first and second fortnight 

of December, respectively at Raichur. Similarly peak 

infestation of 27.8 and 30.5 per cent was noticed in the first 

and second fortnight of December, respectively at Bijapur. 

Later fruit borer incidence terminated with the harvest of 

fruits. 

4.4. Varietal susceptibility to M. scyrodes 

Different ber varieties planted at three research 

stations were choosen for evaluation of their susceptibility 

to fruit borer infestation. Observations on the incidence 

were recorded at peak harvesting stage and were presented in 

Table 8. 

At Raichur during 1992-93 varieties of Umran, Kadaka 

and Chuhara recorded highest incidence of 18.4, 14.2 and 12.5 

per cent, respectively. Elachi, Jogia and Dandan recorded 

lowest incidence of 6.0, 6.4 and 8.0 per cent, respectively. 

During 1993-94 at Raichur, Umran, Kadaka and 

Sanura-2 recorded highest incidence of 26.6, 17.5 and 15.2 per 

cent, respectively. The lowest incidence of 5.2, 6.2 and 6.6 

per cent was recorded in Jogia, Dandan and Elachi varieties, 

respectively. 
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Observations taken on varieties viz., Umran. Kadaka, 

Chuhara, Sanura-2 andGola indicate 29.7, 29.5, 22.0, 17.9 and 

10.2, per cent infestation, respectively. at Bijapur during 

1992-93. 

At Gangavati during 1992-93, Umran, Sanura-G, 

Mehroon and Sonura-2 recorded maximum fruit borer incidence of 

35.7, 20.0, 17.0, and 17.0 per cent, respectively. Gola, 

Dandan, Kadaka and Jogiamundia recorded lower incidence of 

6.0, 10.0, 10.0, and 12.6 per cent fruit borer damage 

respect ively. 

The average infestation of each variety over 

locations indicated that Umran (22.6 per cent) and Kadaka 

(17.0 per cent) had highest incidence levels of M. scyrodes 

while lowest incidence was observed in varieties Jogia (5.8 

per cent) and Dandan (8.1 per cent) (Table 8). 

4.5, Management of ber fruit borer, M' scyrodes 

Data on the bioefficacy of synthetic and botanical 

insecticides and identification of critical stage(s) of ber 

plant for insecticide application against fruit borer are 

presented in Table 9 and Table 10. 
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Table 8. Incidence of fruit borer. M. scyrodes on different 
varieties in different Research Stations of North 
Karnataka 

•Per cent fruit borer incidence at 
SI. Variety Mean 
No. Raichur Bijapur Gang-avati per cent 

incidence 
1992-93 1993-94 1992-93 1992-93 

1. Umran 18.4 26.6 29.7 35.7 22.80 

2. Gola 10.5 12.2 10.2 B.O 9.GO 

3. Dandan 8.0 6.2 - 10.0 8.10 

4. Sanura-2 10.5 15.2 17.9 20.0 15.80 

5. Sanura-6 _ _ _ 17.0 17.00 

6. Kadaka 14.1 17.5 29.5 12.6 18.40 

7. Seb 8.2 10.2 - - 9.40 

8. Elachi G.O 6.6 - 13.0 8.50 

9. Jog-la 6.4 5.2 - — 5.80 

10. Cl.uhara 12.5 8.8 22.0 13.0 10.11 

11. Manuki 8.5 7.8 - 13.0 9.7 0 

12. Mehroon - - - 17.0 17.00 

13. Jogia - - - 10.0 10.00 
mundi a 

* Fruit borer incidence at peak harvesting stag'e 
— Indicates absence of variety in that locality 
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4.5.1. Bioefficacy of insecticides against M. scyrodes 

Observations on the bioefficacy of insecticides 

against fruit borer at first harvest indicated that lowest 

(3.91 per cent) infestation was recorded in monocrotophos 36 

SL at 0.04 per cent concentration and highest (21.78 per 

cent) was found in case of untreated control. The untreated 

control was found to differ significantly with the rest of the 

treatments. The lowest incidence recorded in monocrotophos 36 

SL was on par with the recommended insecticide dimethoate 30 

EC + jaggary solution (at 0.03 + 1.0 per cent concentration). 

The following treatments viz., dimethoate 30 EC + Jaggary 

solution, endosulfan 35 EC (0.07 per cent concentration) and 

dichlorovas 76 EC (0.11 per cent concentration): endosulfan 

35 EC, dichlorovas 76 EC and margocide ck 20 EC (0.10 per 

cent concentration); Neemguard (0.03 per cent concentration) 

and margocide ck 20 EC were on par with each other (Table 9).. 

During second harvest highest fruit borer incidence was 

recorded in untreated control (27.54 per cent) which was 

significantly higher when compared to rest of the treatments. 

Lowest fruit borer infestation was recorded in dimethoate + 

jaggary solution treatment (7.0 per cent) and it was on par 

with monocrotophos 36 SL treatment. The level of infestations 

in monocrotophos 36 SL and dichlorovas 76 EC: margocide CK 20 
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EC, endosulfan 35 EC and dichlorovas 76 EC: Neemguard and 

margocide CK 20 EC were found to be on par with each other 

(Table 9). 

Lowest fruit borer incidence during third harvest 

was recorded once ag'ain in dimethoate 30 EC + jag'gary solution 

treatment (9.38 per cent) and was on par with monocrotophos 36 

SL treatment (11.73 per cent). The highest incidence was 

again associated with untreated control (35.74 per cent) and 

it differed significantly with the rest of the treatments. 

This was followed by botanical insecticides viz., Neemguard 

(24.11 per cent) and margocide CK 20 EC (19.50 per cent), 

which varied significantly with each other and with the rest 

of the treatments. The second lowest incidence was associated 

with monocrotophos 36 SL which was on par with dichlorovas 76 

EC and endosulfan 35 EC treatments. The overall average per 

* cent infestation of fruit borer in three harvests (Table 9) 

indicated the lowest infestation in dimethoate 30 EC + jaggary 

solution treatment (7.24 per cent) which was on par with 

monocrotophos 36 SL and endosulfan 35 EC treatments. The 

untreated control recorded significantly higher per cent fruit 

borer infestation (28.36 per cent) when compared to rest of 

the treatments. The next best pesticides which recorded 

lowest incidence were dichlorovas 76 EC and margocide CK 20 EC 
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which were on par with endosulfan 35 EC and Neemguard 

treatments. 

4.5.2. Critical stage(s) of ber plant for insecticide 

application 

Endosulfan 35 EC at 0.07 per cent concentration was 

applied at different stages of ber plant to identify critical 

stage(s) against fruit borer, M. scyrodes. At first harvest, 

lowest incidence of borer was recorded in treatment T (4.10 

8 

per cent) wherein six sprays were applied at all the stages of 

ber plant viz., flowering, pea, marble and maturation stage 

and was on par with Treatment T (5.07 per cent) wherein, five 

sprays were applied at pea. marble and maturation stages and 
treatment T (5.17 per cent) wherein three sprays were applied 

6 

at marble and maturation stages. The above three treatments 

were significantly superior over rest of the treatments (Table 

10). Untreated control recorded highest borer incidence of ' 

20.93 per cent which was on par with treatment T (19.72 per 

cent) wherein one spray was applied at flowering stage and 

treatment T (17.58 per cent) wherein two sprays were applied 

at pea stage, which recorded significantly higher borer 

infestation over rest of the treatments. The next highest 

incidence was associated with treatment T ^one spray at 

maturation stage) and treatment T_ (four sprays at pea and 
D 
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marble stages): treatment T_ and treatment T (two sprays at 

marble stage), which were on par with each other and differed 

significantly from rest of the treatments. 

Similar results were observed during second harvest 

but the highest infestation of 28.19 per cent was noticed in 

treatment T (one spray at flowering stage) and the lowest 

infestation of 5.7 per cent was recorded in treatment T (five 

sprays) (Table 10). 

During the third harvest, highest incidence was 

found in treatment T (34.59 per cent) which received only one 

spray at flowering stage and was on par with untreated control 

and both the treatments differed significantly from rest of 

the treatments (Table 10). The second highest infestation was 

noticed in treatment T (which received two sprays at pea 

stage) and varied significantly with rest of the treatments 

^(Table 10). The lowest fruit borer incidence was noticed in 

treatment T (7.93 per cent) which was on par with treatment 
o 

T and treatment T and all these three treatments varied 
I 6 

significantly with rest of the treatments. The next best 

treatment which recorded minimum fruit borer infestation was 

in treatments T . One spray at maturation stage (T,) and four 
3 4 

at pea and marble stage (T ) and were significantly superior 
5 

at the remaining treatments. 
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The trend in the overall average per cent 

infestation of fruit borer in three harvests (Table 10) were 

quite similar to that of the third harvest. The lowest 

incidence was associated with treatments T , T , and T which 
8 7 D 

were on par with each other and were siĝ nif leant ly superior to 

rest of the treatments. The next lowest incidence was noticed 

in treatments. T„. T. and T_. which were on par with each and 

3 4 5' 
varied significantly from rest of the treatments. The highest 
incidence was associated from treatments T^ and T, which were 

9 1 

on par with each other and differed significantly with rest of 

the treatments. The second highest incidence of borer was 

noticed on treatment T which varied significantly with 

subsequent treatments. 

Application of six sprays of insecticide (one spray 

at flowering stage, two sprays at pea stage, two sprays at 

marble stage and "̂ ^ one spray at maturation stage) recorded 

lowest incidence which was on par with application of five and 

three sprays at pea, marble and maturation stages and at 

marble and maturation stages respectively. 



Di^cu^^ion 



V - D I S C U S S I O N 

Ber is one of the important horticulture crops of 

North Karnataka with extensive cultivation in arid zones in 

the recent time. The popularity of ber cultivation is because 

of high returns with minimum cost of cultivation on marginal 

soils. Until recently fruit fly was the major pest of ber 

fruits, but now it has been replaced substituted by fruit 

borer, Meridarchi s scyrodes Meyr. (Jejurkar, 1986). 

Available literature on ber fruit borer in the past is very 

meager. Thus systematic investigation on survey of insect 

pests of ber, biology, seasonal incidence, varietal 

susceptibility, bioefficacy of synthetic insecticides and 

botanicals and identification of critical stages in ber for 

insecticide application against fruit borer, M. scyrodes were 

"Undertaken in North Karnataka at Raichur, Bijapur and 

Gangavati Research Stations. The results of the present study 

are discussed here under. 

5.1. Insect pests of bar (Ẑ . maur i t iana) 

Insects feeding on ber plant were collected from all 

the three research stations viz., Gangavati, Raichur and 

Bijapur at fortnightly interval starting from flowering till 

the end of fruiting season during 1992-93. 
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Totally 10 insect species belonging to four 

different orders were collected during survey. Of the 10 

species collected, four belonged to Coleoptera and two each 

belonged to Lepidoptera, Diptera and Hemiptera. Besides, an 

egg larval parasitoid, Chelonus spp. and a predatory mite were 

also recorded from Raichur. 

Ber fruit borer, Meridarchis sc.vrodes Meyrick, was 

found to attack ber fruits in all the three localities and its 

infestation was severe when compared to fruit fly, which was 

similar to the results line reported by Jejurkar (1986). 

Similarly, ber fruit fly Carpomyia vesuviana Costa was found 

in all three localities. Batra (1953) reported that ber fruit 

fly was a monophagous pest and was distributed all over India 

wherever ber is grown and other fruit flies were also found to 

attack on ber fruits but were of minor importance. In 

addition to monophagous fruit fly a polyphogous fruit fly, 

Bactrocera correta (Bezzi) was recorded during the present 

study from Gangavati during 1992-93. 

Ash weevil, Myllocerous undecimpustulatus Faust was 

noticed at Raichur as a leaf feeder and the same has been 

reported as a sporadic pest causing hardly any significant 

loss (Butani, 1979). 
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Remaining' insect species collected on ber viz,, leaf 

eating beetles (Lycidae and Scarabeidae), tree hopper, leaf 

miner, mealy bug and fruit weevil needs to be identified. 

However, Nayar eA^ aj.. (1976) has compiled the list of insect 

pests reported on ber which may include the above insect 

species which are yet to be confirmed. 

5.2. Biology of fruit borer« M. scyrodes 

In the laboratory, egg laying was noticed in the 

depression near the stalk of the fruit. Freshly laid eggs 

were silvery white in colour but turn to dirty yellow colour 

just prior to hatching. Pre-oviposition period ranged for an 

average of 1.00 days. The number of eggs laid per female 

ranged from 23 to 35 with an average of 28.00 + 3.25 eggs. 

Incubation period ranged between 5 to G days with an average 

of 5.30 + 0.40 days. The entire larval period lasted for 14 

to 18 days with an average of 16.30 i 3.50 days during which 

larvae passed through five instars. The average duration of 

each instar viz., 2.00, 2.00 + 0.52, 3.00, 3.70 ± 0.80 and 

5.20 + 0.78 days from first to fifth instar respectively. The 

first and second instar larvae were of dirty white in colour 

with dark brown head. During the third instar. the larvae 

slightly turns into pink colour at its rear end. The fourth 

and fifth instars turn dark pinkish with dark brown head. 
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A newly hatched larvae bores into fruit and feeds on 

pulp. Gradually the larvae reaches the seed surface and feeds 

on pulp around seed, till it completes its larval period. The 

damaged fruit is filled with excreta along with larvae. More 

than one larva was also found in a single fruit. Full grown 

larva came out of the fruit and pupates in soil. Prepupal and 

pupal period ranged from 1 to 2 ajid 7 to 8 days, respectively. 

The male and female adults in the presence of food survived 

for an average of 2.65 + 0.5 and 3.70 + 0.27 days, 

respectively. 

Adults were brownish black in colour. The wings and 

body were heavily covered with scales. Abdominal size of 

female moth was slightly bigger than that of male. The life 

cycle of the insect pest was completed in about 30 days. 

Information on the biology of fruit borer is very much 

limited. Issac (1927) for the first time reported that the 

pest can be reared under laboratory conditions, but the 

details are not available. Later Sonawane (1965) has given 

the detailed account of the biology of the pest under 

laboratory conditions. His observations on life cycle of fruit 

borer were more or less in agreement with the present findings 

except for following aspects. In the laboratory, he observed 

egg laying apart from on the fruits, on blotting paper and 
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other surfaces which was not observed during the present 

investigation. There was a slight variation in 

pre-oviposition (1 to 2 days), fecundity (11 to 34) and 

incubation period (4 to 7 days). This may be due to variation 

in laboratory conditions. The total larval period, nature of 

damage, prepupal period, pupal period, adult longivity and 

total life cycle were almost on par with the present 

observations. 

Chelonus Spp. (Hymenoptera: Braconidae), an 

egg-larval parasitoid and a predatory mite (indentity needs to 

be confirmed) were the two natural enemies recorded on the 

eggs of ber fruit borer in the present study. The available 

literature in the past indicates absence of reports on natural 

enemies on the eggs of fruit borer, but Ayyar (1923) and 

Butani (1973) have reported few larval parasites of fruit 

borer. 

5.3. Seasonal incidence of M. scyrodes 

Seasonal incidence of fruit borer was recorded at 

weekly interval at the Agricultural Research Station. 

Gangavati and fortnightly interval at the Regional Research 

Station, Raichur and Bijapur. 
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The fruit borer incidence at Gangavati started in 

third week of November. Thereafter infestation increased 

suddenly to reach peak in the third week of December (35.70 

per cent). Later the level of infestation continued to 

decrease gradually till the end of fruiting season. The pest 

prevailed during fruiting season only i.e, from the third week 

of November to the third week of January (Fig 3). 

Similar trend of fruit borer incidence was observed 

at Bijapur during 1992-93 and at Raichur during 1992-93 and 

1993-94 (Fig. 4). These findings indicate that infestation of 

fruit borer starts from the second fortnight of November and 

reach peak (average of 30.30 per cent) in the second fortnight 

of December at both the research stations. Similarly fruit 

borer disappeared completely at the end of the first fortnight 

of January. 

Ayyar (1923) observed fruit borer activity from July 

to August which which contradicts the above observations. 

This may be due to the difference in fruiting period itself. 

Similarly observations in seasonal incidence of fruit borer 

made by Sonawane (1965) reveal that the pest prevailed only 

during fruiting period which are in confirmity with the 

present observations. However, he reported beginning of fruit 
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borer incidence in the last week of September, which is quite 

earlier when compared with present observations. This 

variation may be due to early pruning of varieties which 

results in early setting of fruits. He observed peak 

infestation in the second week of November contrary to the 

present findings. Further he observed the borer to prevail 

till the end of the season i.e. up to third week of January 

which agrees with the present findings. 

5.4« Varietal susceptibility to M. scyrodes 

The varietal susceptibility study was undertaken at 

three research stations during 1992-93 and only at Regional 

Research Station, Raichur during 1993-94. 

The varieties depending upon the level of 

infestation were grouped into four classes according to 

Sonawane (1965) which are as follows. 

i) Resistant - upto 5* infestation. 

ii) Moderately resistant - 5.1 to 15^ infestation 

iii) Susceptible - 15.1 to A0% infestation 

iv) Highly susceptible - more than 40^ infestation. 

The results presented in Fig. 5 shows that none of 

the varieties screened were resistant to fruit borer. 
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Eight of the thirteen varieties screened viz., 

Chuhara, Joĝ ia Mundia, Mounki, Gola, Seb, Elachi, Dandan and 

Jogia were found to be moderately resistant by recording less 

than 15^ fruit borer infestation. Umran, Kadaka, Sanura-6, 

Mehroon and Sanura-2 were found to be susceptible with more 

than 15 percent fruit borer incidence. 

Khare (1923) observed Nagpuri variety to be highly 

susceptible but its cultivation of this is not in vogue at the 

study localities. Sonawane (1965) recorded four resistant, 41 

moderately resistant, 37 susceptible and 11 highly susceptible 

varieties. The variety "mehroon^ which he classified into 

resistant variety was found to be a susceptible variety in the 

present study. The level of resistance/susceptibility in 

remaining varieties is in agreement with his observations. 

Similarly Jejurkar (1986) found Kadaka variety to be 

highly susceptible to fruit borer which however is included 

under susceptible category. The popular variety Umran was 

reported to be a susceptible variety by Shevale and Padule 

(1992) which recorded an average incidence of 36.68 per cent 

which agrees with the present findings. 
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5.5 Manageaent of ber fruit borer, M. scyrodes 

5.5.1. Bioefficacy of insecticides 

The experiment was conducted at the Agricultural 

Research Station, Gangavati, during 1992-93 wherein different 

synthetic and botanical insecticides along with a standard 

check were included as treatments and spray was applied at 

fortnightly interval for six times starting from 50 per cent 

flowering. 

The results indicate that bioefficacy of synthetic 

insecticides in the management of fruit borer was relatively 

superior to botanical insecticides. The standard check 

dimethoate 30 EC + jaggary solution (at 0.03 + 1.0 per cent 

concentration) recorded lowest incidence of fruit borer (7.24 

per cent) which was on par with monocrotophas 3G SL (at 0.04 

per cent concentration) and endosulfan 35EC (at 0.07 per cent 

concentration). The untreated control recorded highest borer 

infestation of 28.36 per cent. 

Jejurkar (1986) recommended malathion (at 0.05 per 

cent concentration), Phosphomidon (at 0.03 per cent 

concentration) and dimethoate (at 0.03 per cent concentration) 

as economical and effective insecticides against fruit borer 

which is in agreement with present findings. He recommended 



54 

only three sprays but during the present study six sprays of 

dimethoate 30 EC were applied alon^ with jagg-ary solution. 

Based on the efficiency, economics and concentration of 

insecticides. Shevale and Padule (1992) recommended 

deltamethrin at 0.002 per cent, fcnvalerate at 0.01 percent 

and quinolphos at 0.05 per cent. However, these insecticides 

were not included in the present study for comparisons. 

5.5.2. Critical stag'e(s) of ber plant for insecticide 

appl icat ioTi 

The experiment was carried out at Gangavati during 

1992-93. Four critical stag-es were identified in ber plant 

and endosulfan 35EC at 0.07 per cent concentration was sprayed 

on Umran variety at fortnightly interval such that one spray 

each at flowering and maturation stages and two sprays each in 

pea and marble stages were given. Accordingly nine different 

combinations of critical stages were imposed as different 

treatments. 

Observations of investigation reveal that lowest 

incidence of fruit borer viz., G.18 per cent, G.59 per cent 

and 7.43 per cent wp.re associated with application of 

insecticide at flowering, pea, marble and maturation stages 

(six sprays); at pea, marble and maturation stages (five 
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sprays) : and at marble and maturation stages (three sprays), 

rpspfict ivfily. 

The untreated control and application of one spray 

at flowering stage recorded highest fruit borer infestation 

followed by one application at pea stage. 

The overall results indicate that application of 

insecticide alone at flowering stage (one spray), pea 

stage(two sprays) marble stage (two sprays), maturation stage 

(one spray) and at pea and marble stages (four sprays) was of 

no practical significance, since they recorded higher fruit 

borer infestations. Among the different combinations of 

critical stages which recorded lowest fruit borer incidence, 

combination of marble and maturation stages received lowest of 

only three sprays. Spraying alone at maturation stage was 

found inferior to spraying at marble and maturation stages. 

Thus it could be concluded that critical stages of ber plant 

for insecticide application to manage fruit borer were marble 

and maturation stages which received two and one spray 

respectively (totally three sprays). 

The present findings are more or less in agreement 

with the report of Jejurkar (1986), who recommended three 

sprays at an interval of twenty one days starting from pea 
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stage to fruits of first flush. Similarly Shevale and Padule 

(1992) recommended two sprays of insecticide application at an 

interval of 15 days starting from (first flush) pea nut size. 

This slight variation may be because of use of different 

insecticides other than that used during present 

investigation. 

Since egg laying of fruit borer was observed during 

maturation stage of the fruits. application of insecticide 

before and during maturation stage helps in reducing borer 

infestation significantly. 
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Future line of work 

The. following research work on fruit borer are 

sug-gest ed 

1) Studies on the carry over of the fruit borer during off 

season. 

2) Studies on the alternate hosts of fruit borer 

3) Studies on different synthetic and botanical insecticides 

applied during marble and maturation stages of ber fruit 

and their residue analysis 

4) Role of predatory mite and other natural enemies on fruit 

borer. 



^umiiid^u 



V I . S U l V I M A T t Y 

Studies on survey of insect pests attacking' her 

plant in North KarnatakaT biology, seasonal incidence, 

varietal susceptibility, bioefficacy of synthetic and 

botanical insecticides and identification of critical staĝ es 

of ber plant for insecticidal application against ber fruit 

borer, M. scyrodes were undertaken during 1992-93 and 

1993-94. The results of the investigations are summarised 

below. 

Survey carried out to collect insect pests of ber at 

Gangavati, Raichur and Bijapur during 1992-93 indicated 

presence of fruit borer, Mer idarchis scyrodes Meyrick and 

fruit fly Carponemyi a vesuvi ana Costa in all the above three 

research stations. A polyphagous fruit fly, Bactrocera 

correta (Bezzi) and ash weevil Myllocerous undecimpustulatus 

Faust were collected from Gangavati and Raichur, respectively. 

Identity of some of the insect pests collected are yet to be 

confirmed and they are as follows; leaf eating beetles 

(Lycidae and Searabeidae), tree hopper, leaf miner, mealy bug 

and fruit weevil. 

Laboratory studies on the life history of fruit 

borer, M. scyrodes indicated that the egg» larva, prepupa and 
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pupal periods averaged 5.27 + 0.44, 16.30 + 3.50. 1.20 + 0.40 

and 7.50 + 0.80 day, respRctively. Fecundity ranged from 23 

to 35 eggs. The larva completed five instars. Early instars 

were dirty white coloured and late instars were pinkish 

colour. Till the completion of larval period, it was found 

feeding inside the fruit. Full grown larvae was observed to 

pupate in soil. Adults were of brownish black with full of 

scales on its body. The longevity of male and female adults 

in the presence of food was 2.G5 + 0.50 and 3.7 + 0.77 days, 

respectively. One generation was completed in about 30 days. 

An egg larval parasitoid, Chelonus spp. and a 

predatory mite were recorded as natural enemies on eggs of 

fruit borer. 

Fruit borer incidence at Gangavati was first noticed 

in the third week of November. Later^ the borer infestation 

gradually increased to reach peak during third week of 

December and thereafter declined till the end of fruiting 

season. The pest activity was noticed upto the third week of 

January. Similar trend of borer incidence was observed at 

Bijapur and Raichur locations. 

Among the varieties of ber screened for fruit borer 

susceptibility, Umran and Kadaka and Sanura-G recorded highest 
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infestation and Jog^ia, Dandan and Elachi recorded lowest 

infestation. None of the varieties screened were found to be 

resistant to fruit borer attack. 

The bioefficacy of different insecticides screened 

against ber fruit borer indicated that the standard check 

dimethoate 30 EC + jaggary solution (at 0.03 + 1.0 per cent 

concentration) was found to be the best insecticide followed 

by monocrotophos 36 SL (at 0.04 per cent concentration) and 

endosulfan 35 EC (at 0.07 per cent concentration). 

Studies to identify the critical stage(s) of ber 

plant for effective insecticide application to control fruit 

borer indicated that application of two sprays at marble stage 

and on spray at maturation stage of the ber fruit recorded 

minimum infestation and was more economical than other 

criticai'l stage combinations. 
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Appendix I. Meteorological data of Regional 

Research Station, Raichur during 

1992 

Month Temperature *C Relative Total 

humidity rainfall 

Maximum Minimum (mm) 

January 30.10 16.16 81.00 -

February 34.34 18.57 62.62 -

March 39.13 21.21 44.30 -

April 40.13 23.94 54.53 -

May 40.00 24.47 67.70 205.6 

June 35.49 22.94 60.80 62.2 

July 34.14 29.93 67.74 110.8 

August 31.96 21.81 69.03 123.2 

September 33.00 22.22 63.50 105.2 

October 32.68 18.98 67.55 42.0 

November 30.80 17.47 64.20 155.0 

December 29.10 16.18 61.37 — 



Appendix II. Met eorolog-i cal data of Reg^ional Research 

Station, Raichur during 1993 

Month Temperature *C R.H. Total 

Rainfall 

Maximum Minimum Morning Afternoon (mm) 

January 31.99 14.80 53.20 14.10 -

February 33.48 16.75 42.57 11.37 

March 37.12 21.70 36.45 12.70 6.4 

April 40.27 24.88 50.07 29.64 15.2 

May 41.06 26.27 59.38 27.11 35.6 

June 37.50 24.90 71.33 36.13 28.2 

July 34.57 23.61 76.41 44.22 133.5 

August 30.55 26.67 84.00 52.35 262.2 

September 30.99 21.83 83.64 53.16 172.0 

October 31.98 22.10 86.00 61.00 280.6 

November 30.20 17.10 80.00 41.80 1.4 

December 28.90 15.50 86.00 41.12 23.2 



Appendix III. Meteorological data for the year 1992-93 

at Agricultural Research Station, Ganga-
vati. 

Month Temperature (*C) Relative humidity Total 
rainfall 

Maximum Minimum Morning Afternoon (mm) 

January - 29.00 80.40 38.00 -

February - 33.30 69.80 31,20 -

March - 37.10 67.80 22.30 -

April - 38.75 64.67 24.30 20.40 

May - 40.20 72.00 29.70 66.60 

June - 35.10 75.19 44.76 67.70 

July 23.80 33.10 77.90 51.50 21.20 

August 22.94 31.52 84.45 60.25 87.80 

September 21.89 32.41 80.06 56.33 73.40 

October 22.32 31.92 83.70 54.09 34.30 

November 19.86 29.30 84.10 0.90 275.70 

December 14.55 43.77 84.25 43.77 -

January 15.00 30.36 82.00 38.74 -



Appendix IV. Meteorological data for the year 

1992-93 at Regional Research 

Station, Bijapur 

Month Temperature (*C) Average Total 
relative rainfall 

Maximum Minimum humidity(%) (mm) 

April 39.9 29.4 50 -

May 39.6 28.4 72 19.5 

June 35.4 28.3 87 62.2 

July 31.8 28.3 

August 30.5 28.9 

September 32.5 24.9 

October 29.9 28.1 

November 29.4 2G.6 

December 29.4 18.7 

January 30.2 16.2 

February 32.9 18.1 

March 36.0 21.3 

Total 437.8 
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Appendix V. Daily*temperature and relative 

humidity under laboratory condi­

tions at Raichur during November. 

1994 

Month/ 

Day 

Temperat 
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Appendix VI. D a i l y temperature and r e l a t i v e 
humidi ty unde l a b o r a t o r y condi­
t i o n s at Raichur during 
December 1994 

Month/ 

Day 

Temperat 

Maximum 

December 
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28 

29 
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31 
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