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ECOFRIENI)I..V MANA(;FMENT OF BRIN.J Al.. 511001 •\NI) IRUH 
BORER Ifl' SOME (1IFMICU. ANI) F3OiAIC.\L lrsSEC'f ICII)ES ;\Nl) 

ThEIR nip WI' ON NARAIt L ENEMIES 

REfILL AMIN 

ABS'l'ltA('i' 

A field experiuieiit \%as condttcted in the experimental thrni of Sher-e-Banida 

Agricultural 	iii \crsit - Dhiaka during November. 2012 to Ma - 2013 to e aluate 

seine hotaiticals and chemical insecticides and hand picking and destruction of 

infsted shoots and fruits and their impact on natural enemies lhr ceo-f nendlv 

manauenient 01 brinjal shoot and fruit borer (USER). Leuciiunlev 0/IJUIUF/is (luenee. 

Eight treatments were used at 7 days interval. Results presented the lowest shoot 

(6.90%) and fruit inlestation (13h7%) and lowest plant infestation (19.71%) and 

maximum fruit length and girth. number of fruit per plant (16.08) and highest fruit 

yield (23.95 I/ha) were achieved by Ripeord 101iC 111 mI/I, of water compared to all 

other treatments. S untap 50 SP 2i 2 nULL of water also performed all these results 

significantly. I land picking and destruction of infested shoots and fruits from the field 

showed the least performance as (Iced the botanical insecticides such neem oil, neem 

seed karnel extract, neeni leaf extract and garlic extract. The fruit yield of brinjal was 

highly significant and neativeIv conelatecl with shoot and fruit infestation. 

Considering the impact of' management practices on the population of natural 

enemies. Ripcord I OEC adversely afiècted and reduced the highest population of 

ladybird beetle adult (87.43%) and lan'ae (87.710/u):  and field spider (88.12%) over 

control as counted visually. Suntap 5OSP also showed the higher adverse effects on 

the natural enemies, whereas hand picking and destruction of infested shoots and 

fruits performed the least hazardous treatment ladybird beetle adult and larvae as well 

as field spider and oilier arthropods. iliough. Ripeord and Suntap reduced the highest 

level of RSFI3 infestation, but they were mostly harniRil to the atrthropod hiodiversity 

in the brinjal ecosystem by reducing the maximum level of the natural enemy 

populatum than other 1,otanicals and cultural control which were comparatively sale 

in ceo-friendly management of brinjal shoot and fruit borer. 
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CHAPTER I 

INTRODCCTION 
If'ftIQ 

[3ri njal is the most common. popular and pnnei pal vegetables in l3aitgladesli and oilier 

parts of,  he world (Nonnecke. 1989). It is locally known as'Tlegmii and its early 

European name is iggplatit'. It is grown extensi elv in India. Bangladesh, Paldstan. 

China and the Philippines. Brinial is the second most inipor ant vegetables crops alter 

potato in relation to its total production (Anon.. 1996). This usditi crop is grown all 

the year round in Bangladesh and covers 46558 ha with a production of 34 1000 tons 

Anon.. 2010) with about 25.40  of the total vegetable area of the country. The main 

growing districts are Bogra. Chittagong_ Comilla. Dhaka. Dinajpur, Faridpur. 

Jamalpur. Jessore. Khagrachari. Khulna. Mymensingh. Rangamati, Rangpur, 

Rajshahi. Svlhet. and Tan2ail (Anon., 2010). 

Brinjal is susceptible to attack ol' various msects 1mm seedling to fruiting stage. This 

crop is inlèstcd by IS different insect species including brinjal shoot and fruit borer 

BSFB). 1.eiecnwc/cs urbana/is Guenee: epilachna beetle. Epilaclina 

v:gnzflociopunckta Fab. and aphid. .41)bic gos.vpU Cilover. In Bangladesh. about eight 

insect species are considered as major pests causing damage to the crop (Biswas cliii., 

1992). 1 lill (1983) reported 50 insect pests cause damage to brinjal. The losses caused 

by these pests vary from season to season depending upon environmental Ilictors as 

reported by Gangwar and Sachan (1986) and Patel ci al. (1988). Various insect pests 

cause enormous losses to brinjal in even' season and every year in Bangladesh (Alam. 

1969). The yield loss caused by this pest has been estimated up to 670/o in Bangladesh. 

Among them. brinjal shoot and fruit borer (I3SFB). Leucinodes orbonalisGueneeis 

one of the most destructive insect pest of brinjal in Bangladesh (Alam. 1969). The 

genus Leucinodes includes three species nameR J.cucniadesorlwnabs Ciuence, 

Leucinodesdiaphana 1-Iampson andkcucinodcs u/flea/is Hampson (Alam ci at. 1964). 

The damage caused by L. or/unuths starts soon after transplanting of seedlings and 

continues till the last harvest of the fruit, in early stage of growth. the newly hatched 

larvae bore into petioles and niidribs of large leaves and young tender shoot and close 

the entry holes with their excreta and feed inside (l3utani and Jotwani. 1984). The 

damage is caused by the larvae through boring inside the shoot in the early stage of 

growth. As a result of the larval activities within the shoot transmission mech2uiism of'  



I he plani sap is a lied ed causing dropping and withering of shoots. With the onset of 

11oers the insect c lianes over its in lestation to Ii O\\ ering  parts and passes larva I 

development period il)SiLIC the ilui N. The env I ronineittal iactors such as temperature. 

humid itv. rai ti flu I and total sunshine great iv i nil uencct the I ifè of insect ( K isnioto and 

I)yek. I 9Th). Rd tijal shoot and IrLlit borer is phytopliagous in habil and the pest is 

active throughout the year at having moderate ci iivate but its activity is adversely 

affected by severe cold. Ihis pest can also infest potato and solanaccous crops and 

wild plant ( Kari iii. 1994). 

Currently ihnuiers rely exclusively on the application of insecticides to control brinjal 

shoot and fruit borer and to produce blemish-free fruit. insecticide use is ve 

intensive for killing the larvae before they bore inside shoots or fruits. Since neonate 

larvae can enter the fruits or shoots wi hin onlv a few hours of haLching from the eggs, 

insecticides have to he applied in order to have sufficient toxic residues on the plant 

surface adequate enough to kill the crawling larvae. Surveys conducted in Bangladesh 

indicated that farmers use insecticides up to 94 times during a 6-7 month cropping 

season (Anon.. 1995). ftc research and development activities to combat 135113 have 

largely been confined to screening insecticides to select the effective chemical and 

determininit the frequency ol their use. At one time. research developed insecticide 

spray schedttles that involved calendar spraying whether the pest was present or not 

(Atwal. 1976; Srivasiava and lutani. 1998). This approach has led to increase 

dependence on insecticides and consequent adverse effect of higher costs of 

production. environmental pollution, destruction of natural enemies and development 

of insecticide resistance in I3SFB, toxic residues in fruits and ultimately pest 

resurgence. 

 

The current insecticide use is not only non-sustainable but if continued, it 

will adversely affect co-plant and ailter vegetable production. Therefore, it is now in 

urgent need to use safe but effective, biodegradable insecticides with no or less toxic 

effects on non-target organisms. Botanical insecticides are broad spectrum in pest 

control and many are safe to apply. unique in action and can easily be processed and 

used. 

in Bangladesh. the age-old traditional botanical products for pest control are being 

used by the farmers for more than thousand years. The indigenous plant materials are 

available evervvhere and can easily be produced by the farmers and small traders. 

The main advantages of botanicals are that they are easily produced by the farmers 



and sinai I industries and are potentially less expensive . Among them neem oil has 

extensively been used and has proved its pest controlling eliicacv against several 

insect pests both in field and storage ( Saxena c/ at.. 1981: 1-leyde ci vi.. 1983 and 

Mariappan and Saxena. 1981 ). Neem oil has no adverse eliccis in the agroecosysteni 

and its costs of production are likely to be less compared to that of chemical 

insecticides (Saxena ci uL. 1981). However, a very few scientific and continues 

research work have been done in Bangladesh to explore our locally available plant 

materials effective for the control of' harmilti pest of brinjal plant. The present 

research will he undertaken to investigate the incidence of brinjal shoot and fruit borer 

and to determine the efficacy of some botanicals and chemical insecticides and iheir 

impact on natural enemies. 

OBJECTIVES 

Considering the above points in view, this research work has been carried out to fulfill 

the following obiecti yes: 

I. To determine the level of infestation caused by brinjal shoot and fhtit borer 

(851:8): 

To evaluate eflicacy of some hotanicals as compared with chemical 

insecticides applied against BSFB; 

To evaluate the impact of botanical and chemical insecticides on the 

population of predatory ladybird beetle. field spider and other beneficial 

arthropods during the management of BSFB. 

a 
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Cl IA i'ui•: R II 

REVI E% OF LFli•:RA1( 

Rn njal is an important vegetahk crop in Bangladesh. but the crop laces various 

problems during its cultivation. Irinjal is iii lested by large nti niber ol insect pests that 

cause considerable vieW loss . Among them, brinjal shoot and fruit borer ( I3SFB). 

[cue/inn/cs (Whoilalis (mdcc is the senotis pest that adversely aiThets the quality and 

quantity oF brinjal. The damage caused by brinjal shoot and fruit borer varies from 12-

16% for shoot and 20-63% for fruit (Alain. 1969). literature regarding the 

management tactics for brinjal shoot and fruit borer by using botanical and chemical 

insecticide is fOund to be sullicient. 1 lowever. an attempt has been taken in this 

chapter to review the pertinent research work related to the present study. The 

information is given below under the following headings: 

2.1. General revies 

2.1.1. Nomenclature of brinjal shoot and fruit borer 

llrinjal shoot and fruit borer. Leuchlodes urbana/is (htenee is one of the most 

destructive insect pests of brinjal (Sulaninn inclongenci 1..) in Bangladesh. It is 

phytophagous in nature and belongs to the Family Pyralidae tinder Lepidoptera order. 

The genus J.eucinodes has three species. [cue/nodes orhonaljsGuen.Leue,noc/es 

diaphana Hamps and Leucmodes apical/s I-lamps. (A lam ci cii.. 1964). 

2.1.2. Origin and tlistrihution of brinjal shoot and fruit borer 

Brinjal shoot and Iiuil borer was first described as [cucinodes orl,onalis by (3uenee in 

1854 (Alan ci at. 1964). The brinjal shoot and fruit borer genus [eric/not/cs has 

different species (Alam ci at. 1964). Among them Lcucinodc's orbunalhv (Juenee is 

the most serious insect pest through the Indian sub continent (Tewari and Sandana. 

1990) and also in South Africa (Alan ci aL. 1964: lIutani and Jotwani. 1984). 

Waterhouse (1990) reported that the origin of this pest is Africa and South East Asia 

and distributed in Myanniar. Thailand, Laos. Combodia. Vietnum. Malaysia. Bntneo 

and Philippines. l3rinjal is attacked severely in the topic but not in temperate region 

(Yamaguchi. 1983). 

4 



2.1.3. Host range 

1 he brinjal shoot and 1w t borer is the Illosl o hnin tous pest ofbrinjal and also i niesi 

potato, pods o green mis and can also be reared on .S'oiiniunz Iorvim; S\\ art' ( A lam 

and Sana. 1962: At•al. 1986). Several wild species of Soiwnun are also attacked In 

this pest (Karim. I 994). 1 he larva also feeds on pods of green peas ( Alani c/ al. 

1964). Ishaque and ('haudhuri (I 983) observed that besides brinjal. sonic other plants 

severed as host plant and caused varying levels of infestation during different periods 

of the year. Ehese plants ,S'ulunnn, nigi'wn. S. nh/ic/un, S. inyrulc.unh/nun, S. niberoxuni 

have been reported as the alternative host planis of the pest. 

2.1.4. Seasonal abundance 

The seasonal abundance of brinjal shoot and fruit borer varies considerably due to 

diiThrent climatic conditions throughout the year. I libernation does not take place and 

insects are found active in summer months, especially in rain' season. A stud>' 

revealed that the population of Leuc'inodex urinnuths began to increase from the first 

week of July and peaked (50 larvae per sq in) during the third week of August. ft 

population of this pest positively correlated v,ith average temperature, nican relative 

humidity and total rainfall (Shuh'la, 1989). The brinjal shoot and fruit borer is less 

active during FebruaryApril (Atarn. 1969). During winter months, different stages of 

this pest Last for longer periods and overlapping generations were observed. 

l'here is it considerable mortaliiv of larvae caused by predatory black ant ('wupunonis 

conzprcssus during stimmer (Alain. 3969). Pupal mortality has observed during rainy 

season due to attack of ichneumonid parasitoid and the \vasp. I ne/rngwn/na chi/onis 

(1 lageman. 1990). The black ant. ( ampuno (us compressus also attack the adult moths. 

Maximum populating of adult moths has been observed during the month of 

December and April (Alam. 1969). 

Panda (1999) conducted a field experiment on 1974 brinjal cultivars 11w resistance to 

Leucinodes orbonafis at l3hubaneswar. India. Nine of brinjal entries was immune to 

larval attack of brinjal shoots and fruits. The mean perlormance of brinjal shoots 

infestation varied from 1.61 to 44.11% and fruit damage varied from 8.5 to IOO.00%. 

Maximum shoot damage was recorded at 75 DAT and 99 DAT, 114 DAT in 

susceptible and resistant cultivars. respectively. 

5 



Pavar et al. II 986 reported that mlestatn'ii of shoots began 30 davsatier 

transplanting. peaked in the 2 week of September and reached zero in the I week 

cii' Noveinl,er. Fruit was iii k'sted from the 3Id  week ol September and the inJestation 

peaked in the 2 week ol January. On the summer crop. shoots were infested from the 
,rd  week ol' Januurv and the inIstai ion peaked in the Id  week of l:ehi.ttir,  1nfi.station 

of fruit peaked in the I week cii April. Inlestation levels were lower during sunitner 

than kiutri ii 

patel d al. (1988)   showed ihat brinjal (cv. Doll-S) transplanted in May was more 

damaged by J.eucinoc/cs orhoiiali.v than the crops transplanted in January. July. 

September and November. They also observed that among environmental factors, low 

variation in minimum and maxijnttm temperature. high relative humidity and suitable 

rainihll enhanced the population cii this pest 

Butan' and JOtwZInY (1984) reported that the brinjal shoot and fruit borer cause I to 

16% damage to shoots and 16 to 64% to fruits in l3angladesh .Ali and AlL (1980) 

made a brief observation on the incidence of shoot and fruit borer on 72 eultivars of 

brinjal. 'l'hev observed that the cultivars Baromashi showed no shoot and fruit 

infestation. Lowest percentage of fruit infestation (250/11) occulTed in Singnath addT: :..; 

hiuhest (860X.) in Jhumki. 	
Ubrary)': 

Alam (1969) Ibund that the hrinjal shoot and fruit borer is less active during Fehruarv-

April. During 'vinier months. different stages of this pest last br longer periods and 

overlapping generations were observed. 'there is a considerable mortality of larvae 

caused by predator):  black ant (thnpomnztc api//fr during Summer. Maximum 

population of adult nioths has been observed during the months of December to April. 

Alam ci al. (1969) observed that the damage caused by the brinjal shoot and fruit 

borer vanes from 12-1 60/o in shoots and 20-63% in fruits. 

2.1.5. Life history of brinjal shoot and fruit borer 

Egg: Adult lèmak' lay eggs on the foliage. The number of eggs laid by an average 

female varies from 80 to 253. Oviposition takes place at the night and eggs are laid 

singly on the lower surface of the young leaves, green stems, and Ilower buds. Egg is 

flattened, elliptical, and 0.5 mm in diameter. They are creamy-white soon after the 

are laid. but change to red heibre hatching. Eggs hatch in 3 to 6 days. 
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Lana: I .arae are coilinloil K K i iown as cal erpi liar. 1 he iewl v hatched larvae are 

aboni 1.5 inni lonu and dull-white in colour. hereas the full gru"n larvae are 15 to 

I 8 mm long. light pu ik in colour and have prominent tuhere les with hair on each 

thoracic and abdominal segments. Ilie lull grown larvae showed a pie pupal period ol 

3-4 days before pupation. 

Pupa: 11w pupa is lormed within a boat shaped COCOOn of dirts bron colored silk 

which is Spun by the lull grown larvae before pupation in suitable dark or a semi dark 

place usually I -3 cm below in the soil (Ycin. 1993). [he Iuil I grown pupa measures 

6.4 mmx 1.66 rum. I he pupal period varies (nun 7 to 10 days during summer and 1 3-

I 5 days in winter (liutani and Jatwani. 1984: Alam and Sana. 1962) According to 

Alam el al. (1982) the total length ofli l cycle ranged from 19 to 28 days. 

Adult: The adult moths are white, small and cryptic in nature (Alam. 1969) with 22 to 

26 mm long at wing expanse (Butani and Jotwani. 1984). longevity of aduk kmale is 

2 to 7.5 days and male I to 4 days (Razing and Corry. 1991). i-lead and thorax are 

variegated with black and brown color. Head is small, hvpognathus and globular with 

2 separated compound ees. Two Pairs of well developed fore wings have 

conspicuous black and brown patches and dots, lore pair ot' wing are longer and 

broader and the opalescent hind pair with black dots along the margins (l3utani and 

Jatwani. 1984). They are weak fliers and are unable to fly more than 2m high. Mating 

takes place in the later part of night after emergence. The male dies alter copulation 

and finiale longevity continuous until egg deposition. 

2.2. Effect of insecticides on brinjal shoot and fruit borer 

Singh (2003) evaluated fourteen insecticides in combination with Carbofuran. along 

with a control against theshoot and fruit borer. Deltamethrin was the most efkctive 

insecticide in controlling the borer in shoots followed by Fenvalerate and 

Cypermethrin at 25g a.i./ha, with shoot infestation ranging from 0.63-2.97, 0.98-4.26 

and 1.13-4.56%. respectively. Among the conventional insecticides, endosulilin at 

0.25kg a.i./ha and fentrothion at 25g a.i./ha in combination with earhofuran, were 

efiëctive. Deltrametlirin at 5kg a.i./ha. Fenvalcrate at 251z a.i./ha and Cypermethrin at 

25g a.i./ha were highly effective against the pest and resulted in higher vield of 

healthy fruits i.e. more than I .75kgini 2  compared to other treatments. 
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Nine insecticides were evaltiated for ellicacs In control I tue [curl un/c's urbana/is in 

cv. aubercu ne in Raasthai t. Id ía. 1 un ne the k han f season of 1999 and 2000 Jat and 

Pareek. 2001). 1 he treatment were Endosul Iiin 35 NC at 0.07%. Malathion 57W at 

0.05'Vo. ('arhan I 5OWP at 0.2%. Ncemgold at 0. 1 5EIC at I .2 I litre/ha. N itnhicdine at 

0.03Ff at 1 .5 I itre/ha. Bacillus thtiringicneis (Ut) at 0.01 2%. Bt-cndosulftut 

(0.01 2%-0.035%). Fit eanl,arvl (0.01 2%-0. 10%). cvperniethnin 25LC at 0.007% and 

control. N inibicidine was the least effective in controlling the pest and resulted in the 

lowest yield. The heist sield  was obtained wilh cvperniatlinin Iöllowed by ('arharvl 

and Endosul tbn. 

Chowdhurv d al. 1993) conducted a 3-years study in l3angladesh on the 

effectiveness of some insecticides against L. urbana/is on brinjal. Carbofuran 3(i at 

30 kg/ha applied even' 20 days alien transpiantinu showed the efficacy. The same 

compound applied at flowering also gave good control as did cypermathnin I OFC at 

1 milL of waler applied at first sign of infestation Ibliowed by 3 subsequent spraying 

at 30 days intervals. 

Field trials of Fenvalerate (0.01%). Cvperniathnin (0.01%). Endosulfun (0.511o) and 

Carharvl (0.20N) alone and half concentration mixed with Neemark (5%) (Extract of 

A:adircw/ua Indira) against L. urbana/is on bninjal were carried out in Maharashtra. 

India in 1990-91 (Temurde ci at. 1992). They found that all the synthetic insecticides 

gave better control and higher yield than Neemark alone. Mixing Neemark with 

Cypermathrin or Fenvalerate gave better control of the pest than did Ncemark itself. 

Nine insecticides including Diazinon. Cvpermathrin. Furadan, Profenofos and 

Alpharnathrin were evaluated for their efficacy against L. urbana/is at Joydehpur. 

Gazipur. l3angladesh (Anonymous. 1991). None of the insecticides had exceeded 80% 

reduction in infestation over the untreated control. 

Senapati. (2006) carried out an experiment in kakdwip. West Bengal. India. during the 

winter season of 1998/99 and 1999/2000 to evaluate the efficacy of fcw insecticidal 

schedules against brinjal shoot and fruit borer. L. urbana/is, along with their cost 

effectiveness. The treatments were: carhofuran (Furadan 3(3) at 0.5 kg/ha. carbaryl 

(Sevin 5OWP) at 0.1 kg/ha, elorpyrifos (Durshan 20EC) at 0.05 kg/ha, cartap 

hydrochloride (Padan 50SP) at 0.05 kg/ha. triazophos (1-lostathion 40W) at 0.05 

kg/ha. earbofuran-carbaryl. earbolitran-I-clorpvrifos, carbofiiran+earap hydrochloride. 
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carholu raitMria/i 9)1105. and control. I he application ill cattap hvd rochioride alone anti 

carbotu ran carap hvdwchloride. carho Iuran tnazophos at 15 days interval start ii ig 

From 30 days alter plani lug WCEC Very c flëctivc in Ioering the shoot in lestat iOu 

compared to untreated control treatments of liuit damage. In ease of total and hcalihv 

fruit yields, the application of cattail us droehlondc alone were stiperior to others. It 

recorded total and healthy fruit >klds of 9.60 and 6.73 i/ha compared to 4.55 and 2.14 

i/ha, in the untreated control. respectively. Cartap hydrochloride application also 

secured the highest monetary benelit of Rs22.74 for each rupee on insecticide 

application. 

2.3. Effect of botanicals on brinjal shoot and fruit borer 

lixperiment svere conducted in Tamil Nadiu.lndia during kharif and rahi seasons of 

1995 to 1997 on the manageniern of brinjal shoot and fruit borer. IS.. orbonalis (l{aja ci 

al.. 1999). The pooled data analysis indicated that neeni products viz.. neem oil (4%). 

neem seed kernel extract (NSKE ) at s% and their combination with endosullan 

(0.07%) were effective in fruit borer damage. Neeni oil and NSKIE reduced fruit borer 

damage by 10.13 and 11 .56% respectively, against 36.9% inkstation in the untreated 

control. Plant exftacts neem cake at 20 q/ha, neem oil at 3% and karanja oil at 3% 

were evaluated against the brinjal shoot and fruit borer. L orbonabs had signi ficant 

c IThet of (he pest population. 

In a field experiment in Tamil Nadti with brinjal, neem based products were 

comparable or better than cndosulthn in controlling shoot and fruit borer, L. orbona/is 

(Srinivasan. 1998). Fruit yield with Nimheeidine (13.02 t/ha) and Neem Azal (12.80 

t/ha) were higher than with endostillim (10.92 L/ha). Evaluation of neem oil revealed a 

signilcant efiëct on the pest population. The neem oil provided 49% reduction over 

control (Anon, 1995). 

Rahman ci al. (1999) conducted an experiment at (lazipur. Bangladesh during 

August 1997-April 1998 to evaltiate the efficacy ofeypermathrin (Cymbus lOIiC) and 

Carbofuran (l"uradan 56) in controlling the brinjal shoot and fruit borer. L. orbonalis. 

infesling brinjal fruit. The treatment comprised of application of Furadan 50 at 1.5 kg 

a.i./ha at 20 days after transplanting (it).  T1 4application at the time of fruit initiation 

(i'). spray ol' cymbus I OFf at I nil/I. of water at 5% level of infestation and repeated 

at 15 days interval (i's). 1 2H3(14 ). and untreated control. The intensity of infestation 
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per fruit •as grouped into 4 sciles: ltn intensity (I-2 borers per fruit: scale I). 

moderate intensity (3-4 horers per fruit: scale 2) high intensity (5-6 horers per twit: 

scale 3). and very intensity (:7  boners per finn: scale -0. lite treatments displayed a 

highlv significant ellect iii number and weight. respectively, showed highly 

signi licam effect in reducing the nilestation intensity as well as in protecting the 

edible vieW. Fhe infested fruit belonging to scale 4 were onl 0.38% and 0.480,14 in '11 

and T% respectively, while those belonging to scale I were 72.31% and 66.10% in '14 

and 12. respectively, compared with 4.99% for scale 4 and 42.65% for scale I in the 

control. The inlestation iniensilv had quite a significani effect in size. extent of' 

daniagc and weight Of,  fruit. The fruit belonging to scale 4 were very small, had 

sufkred considerably more damage and had very low edible yield compared to those 

belonging In scale 1, which were oF much bigger size. had suffered less damage and 

had much more edible yield. 

Saltu Cl al. (2004) conducted an experiment during rabi season of 1999-2000 at 

I3hubaneswar. ()rissa. India to evaluate the hioefficacy ofthiodicarb (0.28 12 S.0.46875 

and 0.75 kg a.i../ha) arid oilier insecticides. i.e. cartap hydrochloride (0.5 kg ui/ha) 

and difluhenzuron (0.1 kg a.iJha). carbofuran (1kg a.iJha). Iriaazophos (0.5 kg a.iiha) 

and tipronil (0.5 kg a.i./ha). against the bninjal shoot and fruit borer. L. orbonalis. The 

result revealed the supeniotity ol' thiodicarh at its highest dose of 0.75 kg a.i../ha as it 

recorded the lowest shoot (1.41%) and fruit damage (20.86%). This conipound at its 

highest close also recorded the highest aubergine fruit yield of 148.45 q/ha. 

2.4. Use of natural enemies in biological control of brinjal shoot and fruit borer 

The eflèctive control of the brinjal shoot and fruit borer by methods other than 

chemical insecticides has not yet been Ibund. Khorsheduzzaman ci aL( 1998) observed 

that sixteen parasiR xIs. three predators and three pathogens have so far been found as 

natural enemies of bnjnjal shoot and fruit borer irrim all over the world. Trathala 

flm'o-orbnalis Cam.parasitizes the BSFR. Parasitism increased the host pupal period 

to 11 to IS days, as compared to 6 to 14 days for healthy pupae. and parasitism varied 

from 3.57 to 9.06%. Adult parasitoids lived for 4-7 days in the laboratory (Mallik ci 

tst. 1989). Tewari and Sandana (1990) observed a larval ecto-parasitoid. J3racon sp. 

was kund attached to the thorax of the host (L. orbonalis) larva in Karnataka. India. It 

pupated in a silken cocoon inside the tunnel made by its host and parasitization ranged 

from 9.2 to 28.1%. It was regarded as promising parasitoid.The brinjal shoot and fruit 
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borer larva I population peaked iii NI a -mid i he pesi was ad We I Itrough ut die liere 

ira//ut/a sp. caused 12 •t)Q_  1 8.1 $'o pziiasiflsni in larvae. The parasitoid was active 

iii rouiihout t he wuiter and summer seas 'us: and prelerred mature host larvae (Naresh 

c/,/.. 1986). 

Dus and Islam (1984) reported that (n'nutvntv. iraiha/a Jlai'ü-oibi a/is. i:/ )WW7/ts 

area/ants. E. ,g;ganncitc. It. mt/tents, . int'longei;us. E. rossicarpus and f'rissumcrus 

testacc'us as the parasitoids 01 I3SFI3 while black ani. (ompon I/US CO/)1/HCSSItV hi!). 

and spiders as predators. f&nnoi/cx sp. was reported from RoUt Valley. I liniachal 

Pradesh. India where the winter temperature drops as low as -st. The parasitoids 

emerged from 9-15% of the larval cocoon of IJSEB. Itainop/exCr (ypim) sp. was also 

recorded attacking a range of l.epidopieranian cocoon (Varma and Lal. 1985). 

The efficacy of &tcilus i/zuringicneLc suhsp. kursiaki was studied with alternate 

applications of endosullan/fenvalerate and melhomvl under di Ilèreni spraying 

schedules in a field experiment with brinjal cv. KB 5 in Keonjar. Orissa. India during 

1994. Spraying of endosulluin (0.07%) at 30 days after planting (DAP) and 

1:enva!erate (0.02%) at 60 DAP resulted in the lowest fruit damage (33.3%) by 

Lc'oeinodcs orbona/is as compared with 64.2-65.1 % damage in the untreated control 

and had the highest Benefit Cost ratio (40.3:1).'the microbial insecticides B. 

ihuringiensis subsp. kurstaki at a concn.of 0.O5% was not found to be cost effective 

auainst J.cocinodc.c orbonalis under different spraying schedules (Patnaik and Singh. 

1997). 

Qureshi ci at (1998) was conducted a leld experiment in 1995 in Rajasthan. brinjal 

treated with Dipel 8 (formulation of Ilacilus i/uuingiemcLv var. kurstaki) with or 

without insecticides. treatment with 211)1/litre of Dipel 8 signilicantiv reduced fruit 

damage caused by Leocinodes orhona/is compared with untreated control (8.78 vs. 

12.34%) and produced higher fruit yield than (he control (12.07 vs 9.98 tfha). 

Treatment with im! Dipel $ -- 0,80g Methomyl/litre of water produced the lowest 

percentage of fruit damage and the highest fruit yield of 16.41 dha. 

During a suney for natural enemies of Leocinodes or/Juno/is on brinja! in India. 

Diadegma apostala was recorded from the pest lbr the First time (Krishnamoorthv and 

Mani. 1998). 
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Chapter 1H 

__ MateriaLs and Methods 



CIJA VEER Ill 

MATERIALS AND METHODS 

The studs was conducted in the experimental turin of Slier-c-J3angla Agricultural 

University (SAL). Sher-e-F3angla Nagar. Dhaka-1 207 during the period from 

Novcniber.20 12 to May. 201 3 to ecolriendlv management of brinjal shoot and fruit 

borer usine some botanical and chemical insecticides and their impact on natural 

enemies. The details materials and methods chat were used to conduct this experiment 

are presented helos under the tbllowing headings: 

3.1. Location of the experimental plot 

The experiment ssas eondtteted in the Farm of Shcr-e-Bangla Agricultural University. 

Dhaka during the period from November. 2012 to May. 2013. The site is 23" 46 N 

and 90°24 F 1.atitude and at Altitude of 9 iii li-om the sea level, close to the 

I. mversitv administrative building. 

3.2. Characteristics of soil 

The soil of the experimental site is a medium high land belonging to the Modhupur 

1nct tinder the Agro Ecological Zone (AEZ) 28. The soil texture was silty loam with 

a pH 6.7. Details of the mechanical analysis of soil sample are shown in Appendix I. 

The experimental site was a meditim high land. The morphological characters of soil 

in the experimental plots were indicated by UNDP (1998). 

3.3. Climate 

The weather condition of the experimental site was under the sub-tropical monsoon 

climate, which is characterized by heavy rainfall during kharif season (April to 

September. 2012) and scanty in the Rahi season (October to March. 201$). There was 

few or no rain fill during the month ol December. January and February. The average 

maximum temperature during the period of experiment was 35.10°C and the average 

minimum temperature was 30.40°C. Details of the meteorological data in respect of' 

temperature. rainfall and relative humidity the period of the experiment were collected 

From Bangladesh Meteorological Department. Agargon. Dhaka- 1207. Dhaka and have 

been presented in Appendix 11. 
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3.4. La nil irei rat ion and fertilization 

The plot selected Iir the experiment as opened in the tirsi week ofNovember 

201 	witli a power ii tIer, and was exposed to the sun fir a week . al'ier which the [and 

was harrowed. ploughed and eross-ploughed several times lollowed Lw laddering to 

obtain a 11o)d ti!th. Weeds and stubble were removed, and finally obtained a desirable 

ti I th of soil for transplanting o I' seedlings. During land preparaLion 10 Vita 

decomposed cow dung were mixed with soil and following krti!izers were applied. 

I Jrea. TSP. NIP as the source of Nitro2en(N).Phosp!1orus(P'O). Potassiuni(K20) 

fertilizers recommended by Rashid et at. (2006):Ureal5O kg/ha. TSP 100kg/ha. MP 

125 kg/ha. Urea was applied at lop dressing in three equal splits at 20. 40 and 60 

DAT. 

3.5. Variety used for the experiment 

The variety Singuath of brinjal was selected for the experiment during rahi season 

2012. It was an open pollinated high yielding variety developed by the Vegetable 

Division of Horticulture Research Center tinder Bangladesh Agricultural Research 

Institute (BAR]). The seeds of this variety were collected from market. 

3.6. Raising of seedling 

Brinja! seedlings were raised at the seedheds of experimental lhrm, Sher-e-l3angla 

Agricultural University. Dhaka 1207 under special care. The seeds of the variety were 

sown in the well prepared seed bed. All weeds. stuhhles and dead roots of the 

previous crops were removed carefully before sowing of seeds. The seed bed was 

dried in the suit to prevent the damping all diseases. Fifty grams of seeds were sown 

in the seedhed on 20 October 2012. Belbre sowing seeds, the germination test was 

done to ensure standard viability measuring approximately 90% germination. After 

sowing. the seedhed was covered with fine light soil. Al! seeds were completely 

germinated within 7 days after sowing. Shading was given by polythene sheet over 

the seed bed to protect the young seedlings froni scorching sunlight and rainfaU. 

Weeding, mulching and irrigation were done from time to time to provide a favorable 

condition for good growth and raising quality seedling. 

3.7. Transplanting of seedling and after care 

I lealthv and unilbrm sized about one month aged seedling were transplanted in the 

experimental plots on 30 November. 2012 considering row to row distance Im and 
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plant to p lain distance 60cm in each plot. Ira nspl anti Hg s as done iii the atternoon and 

watered imniediatelv after transpiaini iig . Alter seedling establ I shnienL the soil aroand 

the l,ase of each seedling was ulverii.ed and new ones from the same stock replaced 

the daniaiied seedlings. The vouiig transplants were protected from scorching sunlighi 

providing shade with pieCeS of banana leaf sheaih during the day time ..At night. Lhe) 

ere kept open to allow receivin2 	It was continued up to 25-30 days until they 

were established in the soil and after that the banana leaf sheaths were removed. 

3.8. Experimental design and layout 

11w study was laid out in RUB]) in the experimental field divided into 3 blocks. Each 

block was sub-divided into 8 plots Ibr eighi (8) treatments. each oiwhich was 3 in x 2 

m maintaining 1.0 in border. There were three replicates for each treatment. The plant 

spacing was mainLai ied considering I m row to row distance and 60 cm plant to plant 

distance. 

3.9. intercultural operations 

During the cropping season of the brinjal the necessary intercultural operai,n were 

done as described below'. 	
ft ;h rd 

3.9.1. Gap filling of seedling 	 -. 

At the time of transplanting few seedlings were transplanted in the border of the 

experimental plots br gap filling, very lew numbers of the seedlings were damaged 

after transplanting and such seedlings were replaced by healthy seedlings from the 

same planted earlier on the border of the experimental plot. 

3.9.2. Weeding 

The land of the each plot was kept free from weeds and (bur weeding were done 

manually at 20. 40. 60 and 80 days after transplanting (DA'1') to keep the plots free 

from weeds. Weeding was done by uprooting and using with mechanical weed control 

method. 

3.9.3. Irrigation and drainage 

Light overhead irrigation \%4s provided with a watering can to the plots once 

immediately after transplanting. Supplementary irrigation was applied at an interval 

o13 days for proper growth and development of the seedlings. When the soil moisture 

level was very low, wherever the plants of a plot had shown the symptoms of wilting 
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the ptois %%ere I rriL!.ated on the someday vil h N hosepipe unti t the entire plot was 

properly wet.Staunant water Was efleelively drained out at the time of over irrigation. 

3.10. Treatments of the experiment 

Ihe lollowirig treatments were evaluated against 13S113 in the brinjal field. Ihe 

untreated cant rol treatment was also considered. 

Table I. List of treatments used in the stud 

Treatment I Materials used - 
T, Neem oil 

Neem seed kernel extract 

T3 
Ncem leaf extract 

14  
Garlic extract 

-I. 
Ripcord IOEC 

T6 
Suntap 50SP 

Doses 

31111 L of water 

I OOg 1:1  of water 

200e F1  ol water 

2g U' of water 

lint U' of water 

2 g I .' of water 

	

Ti 	Hand picking and destruction of infested 

shoots and fruits from the plots  

- 	 Untreated control 

3.11. Preparation of plant extracts 

Neem seed kernel exiract: bog fresh necm seed blended by electric blender then it 

mixed with 1.0 litre of water. The solid materials separated from mixture by sieve. 

Neeni leaf extract: 200g fresh ncem leaf blended by electric blender then it mixed 

with 1.0 litre of water. The solid materials separated from mixture by sieve. 

Garlic extract: 2e fresh garlic blended by electric blender then it mixed with 1.0 

Litre of water. The solid materials separated from mixture by sieve. 

3.12. Setting up of pitfall trap 

Three pitfall traps (Plate 2) were set tip in each plot, of which one in the middle and 

other two in two opposite earners of the plot. The traps were plastic cups with 10 cm 

height and an opening mouth with 5cm diameter. The traps were partially tilled by 
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water mixed with detergent. The traps were carefully rooted in the field and the 

opening was leveled to the ground. 

Plate I. Experimental field of brinjal at Plate 2. Pitfall trap for capturing soil 

vegetative stage 	 inhabiting insects in the brinjal field 

3.13. Ilarvesting 

Brinjal were harvested at seven days interval when they attained edible stage. 

Harvesting was started from February 2013 and was continued up to May, 2013. 

3.14. Data collection 

The data were recorded just before the application of the treatments in the field for the 

efficiency performance of different management practices on infestation level of 

brinjal shoot and fruit borer, and other plant and fruit related yield contributing 

characters as well as impact of these management practices on the population of 

predatory ladybird beetle, field spider and other arthropods through direct visually 

counts and pitfall trap methods from the brinjal field. 

3.14.1. Data collection for management efficiency of RSFB infestation 

The perfomiance oldifferent management practices were evaluated by collecting data 

on different parameters such as number of total and infested shoot from five randomly 

selected plants for each plot; total and infested fruits by number and weight from five 

randomly selected plants for each plot; number of total and infested plants for each 
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plot: number of branch and fruit for five randomly selected plants for each ploL height 

of five selected plants for each plot, length, girth and weight of randomly selected ten 

healthy and ten infested fruits for each plot 
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Plate 3. 1 Icalthy eggplants of Ripcord 

IOEC (Ti) treated plot 

f\i F •) 

Plate 5. Healthy fruits harvested from  

Plate 4. Shoot infested eggplant of T7  

treated plot 

Plate 6. Infested fruits harvested from 

Ripcord IOEC treated plot 	 Neem oil treated plot 

17 



a 

- 	
- 

Plate 7 Inside view of BSFB infested fit PlateS Larva of brinjal shoot&Imtt (( 

ftmraryy 

3.14.2. Data collection for impact of management practices on natural enemiacj 

The impact of different management practices were also evaluated on the population 

of predatory ladybird beetle, field spider and other arthropods by collecting data on 

difThrent parameters such as number of adult and larvae of ladybird beetles, and 

predatory field spider from five randomly selected plants for each plot by direct visual 

observation. Similarly, number of adult and larvae of ladybird beetle, field spider and 

other arthropods were also counted by setting up three pitfall traps for each plot. 

The trapped arthropods in the pitfall traps were carried in the laboratory of the 

Department of Entomology. Subsequently, the tiny ladybird beetle larvae, field spider 

and other arthropods were identified and counted with the help of magnifying lens 

and simple microscope as needed. 
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Plate 9. Adult ladybird beetle crawling Plate 10. Adult ladybird beetle crawling 

on the leaf of eggplant 	 over the ground of brinjal field 
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3.15. Calculation of the recorded data 

The data recorded on different parameters were calculated using the following 

fonriula: 

No. of infested plantishootlfruit 
% plant/shoot/fruit in Ièstation = 

	 x 100 
1otal no. plantlshootlfruit 

% increase or decrease over control = 

Mean value of treated plot Mean value of untreated plot 
100 

Mean value of untreated plot 

3.16. Data analysis 

The data collected on different parameters were statistically aiialyzed using the 

MSTA'I'-C computer package. Mean values were ranked and compared by Duncan's 

Multiple Range Test (DMRT) at 104  level of significance (Gornez and Gomez, 1984). 
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CIIAPTI:R IV 

ltESti.TS ANI) DISCUSSION 

I he study was conducted in the experi mental field of Slier-c-) 4angla Agricultural 

.:nj\t.rsirv, LThaLa during the period liom November. 2012 to May. 2013 to find out 

the eliectiveness of,  sonic botanical and chemical insecticides as ecu-friendly 

niaimgenierit of briqjal shoot and frtut borer (8SF 3) as well as their impact on Lhe 

incidence of natural enemies viz, predatory ladybird hectic and field spider in the 

brinjal field. The results on different parameters have been interpreted, discussed and 

presented in Ibitowing sub headings: 

4.1. Effect of management practices on shoot infestation 

The attack of brinjal shoot and fruit borer was fiund in the field when the plants 

showed the shoots of different treatments had significant variations among different 

management practices in respect ol' percent shoot infestation of hrinjal throughout the 

cropping season. At this vegetative staue the lowest shoot infestation (1.58%) was 

recorded in T5  comprising spraying of Ripcord 10CC 	I mIll. of water at 7 days 

interval, which was statistically different from all other treatments. 'l'h comprising the 

spraying of Suntap 50SP th 2 g/l.• of' water at 7 days interval showed significantly 

lower infestation of' 3.41% compared to T - 14 which were similar on shoot 

infestation (Table 2) . On the other hand, the highest shoot infistation (1 O.22%) was 

observed in 15  (10.221/0) comprising untreated conirol. which was statistically 

different from all other treatments. The infestation was similar to half of the control 

by hand picking and destruction of infested shoot and fruit at 7 days interval from the 

field. More or less similar trends of results were also observed among difibrent 

management practices at early and late fruiting stages in respect of percent shoot 

infestation caused by brinjal shoot and fruit horer. 

Considering the mean infestation, the lowest shoot infestation was observed in T5  

(6.80) which was statistically different from all other treatments followed by T 

(7.85%). 1 (13.030/4). 14 (14.21%). 12 (15.42%) and 'h (15.6104,)  (Tahlel). On the 

other hand, the highest shoot infestation (25.169/4) was observed in 'l's (25.16%) which 

was statistically different from all other treatments followed by T,(IR.1l%). In case 

of percent reduction of shoot infestation over control, the highest reduction was found 
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in 1< (72.96%) lollowed by 	L 	(68.80%) and 	lovest reduction 	was 	Ihttnd 	in 	1 1  

(48.2 1%). T (43.520,;,). 1' (38.71 °A) and I ($7.95%) 

Table 2. Percentage of shoot infestation caused by hnvijal shoot and fruit borer 
on different treatments in the field 

Percent (% ) shoot inlësL lion 

Treatment . 
\'eietative 

Early 
... - Late % Reduction 
I rui 1111° (rutting Mean over control 

staie 
stage stage 

T1  4.12 c 11.31 	d 23.67e 13.03 e 48.21 

12 4.36 c 12.21 c 2969 c 15.42 c 38.71 

T3  455 c 12.35 e 29.91 c 15.61 c 37.95 

T4  4.29 c 11.69 d 26.64 d 14.21 d 43.52 

rs 1.58 c 

3.41 d 

6.27 c 

6.66 e 

12.55 1 

13.47 1 

6.80 g 

7.85 1' 

72.96 

16 68.80 

.117 
5.19 h 14.34 b 34.81 b 18.11 	b 28.02 

T 10.22 a 

0.5954 

23.20 a 

0.4348 

42.06 it 

1.178 

25.16 a 

0.4547 

- 

LSD 0011  - 

CV) 5.20 1.47 1.82 1.29 - 

In column. means conmininL sante letter did not differ significantly under DMR] at 1% level of 
significance. Values are the nteanc of three replications. 

(T1  - Spraying of Nccrn oil t 3inl/1.itre of water at 7 days interval: 	Spraying of Neeni Seed 
Kernel extract 	lOOg/Litre of water at 7 days interval: I ) 	Spraying of Neent Leaf extract 
200g'Litrc of water at 7 days interval: 1' = Spraying of Garlic extract :?i 2g?Litre of water at 7 days 
interval; T5  - Sprayingof Ripcord 10 F.0 (W lmi!i.itrc of water at 7 days interval: TA  = Spraying of 
Stintap 50 SP 	2g/Litre of water at 7 days interval: i - Hand picking and destruction of irilësted 
shoot & fruit at 7 days interval: l 	Untreated Contrail 

From the above findings it revealed that T5 comprising spraying of Ripeord I OE.0 

i1 mi/L of water at 7 days interval performed as the best treatment in reducing 

72.96% shoot iniestation over control and 68.80% and 48.21% reductions in T6  and 

T. respectively (Table 2). As a result. the trend of reducing the shoot infl.station is 

Tc>T6>T>T4>T2>T1>T7>Tg. Rahnian et aT (2009) and Kabir ci al. (1994) observed 

similar results where chemical insecticides perlbrmed the best ensuring the lowest 

(7.59%) shoot infestation. Duara etal. (2003). Singh and Singh (2003). Jat and Pareek 
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2001) obser ed the best ci icac' of c\ pernielhrin against 13S FR. Moreover, the least 

ellectiveness Of ciimhictdiie was reported by .Ini and Pared (2001). which was 

similar to the result obtained in the present stud hut Srinibvasan ci aT (1998). 

reported I hat ninibieidinc provided best effeci iveness compared control. 

4.2. Effect of management practices on the fruit infestation by number 

RSF13 started inl'estation when the plants were hearing fruits. The comparative 

eiièeiiveness of various treatments on fruit infestation by the brinjal shoot and fruit 

borer has been evaluated itt terms of percent (%) fruit infestation based on number as 

well as in percent (%) reduction in infestalion over control as presented in Fable 3. At 

early fruiting stage. the lowest Iruit infestation (7.93%) was recorded in Ti (7.93%) 

which was statistically dilThrent from all other treatments followed by T (12.250/u). 

This was also followed by li (19.74%), T4  (20.35%). f (21.67%) and l 23.21%). 

Ott the other hand, the highest fruit inkstation (33.52%) were observed in T5  

(33.52%), which was statistically different front all other treatments followed by 17 

I

(25.34%). More or less similar trends ol results were also observed among different 

practices at mid and late fruiting stage in respect of percent fruit infestation caused by 

brinjal shoot and fruit borer. 

Considering the niean infestation, the lowest fruit infestation (13.67%) were observed 

itt Ic (13.67%) which was statistically different from all other treatments followed by 

'16 (16.00%). T1  (24.74%), 14 (27.46%). T2  (26.49%) and T; (27.69%). On the other 

hand, the highest fruit infestation (45.11 46) was observed in Ig (45.1 1%) which was 

statistically different front all other treatments followed by 17  (33.87%). In case of 

percent reduction of fruit infestation over control, the highest reduction was found in 

1 5  (69.70%) followed by T1, (64.53%) and lowest reduction was found in l 

(45.16%). 14 (43.56%). T (41.28%) and T; (38.62%). 

From these findings it was revealed that '15  performed as the best treatment (69.70%) 

in reducing fruit infestation by number during the management of brinjal shoot and 

fruit borer followed by i (64.53%) and Tj (45.16%). As a result, the trend of restilts 

in terms of reducing the fruit infestation is T5>T1,>'1'1 >'l'.i> 1,>'F;>'Ii>l'g. More or less 

similar results were also reported by several researchers. The results ihus obtained by 

Rahman ci aT (2009) reported that chemical insecticides perlontied the best ensuring 

the lowest fruit inlstatioii (4.16%) rendering $8.06'Vo reduction in fruit by number. 
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Prakasli (1988)   also reporled that insecticides also notable to suppress ibis borer Pest 

below ihe Lcononiie Injury Level 

Table 3. Percentage of fruit infestation by number caused by brinjal shoot and 
fruit borer on different treatments in the field 

Percent (%) (ru it in lèsta tin it by number 

Treatment 	Early 	 Late 	 % Reduction 
Mid truttiiii 	- 

Inutiiw 	 truitin 	Mean 	over control 
stage 	 - 

stage- 	 stage 

1 	19.74 e 	23.94 e 	30.55 e 	24.74 e 	45.16 

T 	21.67 d 	25.80 ed 	32.00 cd 	26.49 d 	41.287  

23.21 c 	26.86 c 	33.00 c 	27.69 c 	38.62 

T4 	20.35 e 	24.81 de 	31.23 de 	25.46e 	43.56 

T5 	7.930 g 	13.47 g 	19.621 	13.67 g 	69.70 

Tb 	12.25 IF 	15.24 1 	20.50 1 	16.00 1 	64.53 

T7 	25.34 h 	30.30 hI 	45.98 h 	33.87 h 	24ss: 

'S 	3352a 	4069a 	61 Ha 	- 4511a 

I.SD )Ij1) 	0.6431 	1.413 	1.166 	0.7251 	\'z 

CV(%) 	1.29 	2.31 	1.40 	1.20 	 - 

In column, means containing same letter indicate signiJicanily similar tinder DMRT at 10/a level of 
siettiticance. Values are the means of three replications. 

= Spraying of Neem oil ey 3inVLiire of water at 7 days interval: F,  - Spraying of Neein Seed 

	

Kernel extract (ti lOOg/L.itre of water at 7 days interval: T 	Spraying of Neem Leaf extract 
200!Litre of v.ater at 7 days interval: l -- Spraying of Garlic extract ( 2g1Litrc of water at 7 days 
interval: T = Spraying of Ripcord 10 [C 	ImliLitre of water at 7 days interval: I' - Spraying of 
Suntap 50 SP W,,  2g:1itrc of water at 7 days interval: T7  = I land picking and destruction of infested 
shoot & fruit at 7 days interval: T 	tJntreated Control] 

4.3. Effect of management practices on the fruit infestation by weight 

The signilicant variations among different management practices were observed in 

respect of percent fruit infestation of brinjal by weight during the management of 

briijal shoot and fruit borer throughout the cropping season. Al early fruiting stage, 

the lowest fruit infestation (6.83%) was recorded in T5  (6.83%) which was statistically 

different from all other treatments followed by T(, (9.99%). This vas also followed by 

f (14.290/0). T4  (16.15%). T (16.65%) and T3 (17.68%). On the other hand, the 
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hwhest fruit iniëstauon 1 $4.03% were observed in Is (34.030/. vhtch was 

statistically different 1mm all other treatments followed by T (22.26%). More or tess 

similar trends ol results were also observed among different practices at mid and late 

fruiting stage in respect of percent fruit infestation caused by brinjat shoot and fruit 

borer (lable 4). 

Table 4. Percentage of fruit infestation by weight caused by brinjal shoot and 
fruit borer on different treatments in the field 

Percent (% ) fruit infestation by weight 

	

Treatment 	F.arlv 	 Late 	 % Reduction 

	

- 	Mid fruiting 	. - 
I ruitinu 

	

	 I ruiti riq 	Mean 	over control 
state 

	

stage 	 stage 

1 1 	i 	14.29d 	22.l4e 	26.63 e 	21.02e 	49.21 

12 	16.65 c 	23.43 c 	29.27 ed 	23.12 d 	44.14 

T 	17.68 c 	23.93 c 	30.93 c 	24.18 c 	41.58 

T4 	16.15 c 	22.86 c 	27.93 tIe 	22.31 d 	46.10 

T 	6.83 f 	12.56 d 	14.67 g 	11.35 g 	72.58 

16 	9.99 e 	14.28 d 	16.97 f 	13.741 	66.80 

17 	22.26 h 	28.49 h 	36.62 b 	29.12 b 	29.64 

Tit 	34.03 a 	36.14 a 	54.01 a 	41.39 a 	 - 

	

1.SD lpo; ) 	1.786 	1.957 	1.798 	0.8420 	- 

CVC) 	4.26 	3.50 	2.50 	1.49 	 - 

In column. means containing same letter indicate significantly similar under DMRT at 10/a level of 
signilicance. Values are the means of three replications. 

IT = Spraying of Neem oil @ 3ml1itre of water at 7 days interval: 12 - Spraying of Neent Seed 

Kernel extract 	100 1Litre of water at 7 days interval: L - Spraying of Neem Leaf extract 
200g!l.itre at water at 7 days interval; 14 	Spraying of Garlic extract 	2giLitre of water at 7 days 

interval; T - Spraying of Ripcord 10 EC ': lnil!Line of water at 7 days interval: T<, Spraying of  
Suntap 50 SI' Q 2g/Litre of water at 7 days interval; T 	Hand picLing and destruction of infested 

shoot & fruit at 7 days interval; Tg  Untreated Control] 

Ccnsidering the mean inièstation. the lowest fruit infestation (11.35%) were observed 

in 15 (II .35%) which was statistically different from all other treatments followed by 

T6 (13.74%). T1  (21.02%). 14 (22.31%). iT2  (23.12%) and 13  (24.18%). On the other 
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hand, the hnihcst fruit inlestation (41.39%) was observed in 'l (41.39%) which \'.ZtS 

statistical lv U illeretu from all other treatments followed by T (29. 1 2%). In ease of 

percent red net ion of ho it infestation over control, the highest reduction was found in 

'14 (72.58%) lblknvcd b 	l. (66.801!/.) and lowest reduction was Iund in I' 

(49.21 %) '[ (40 ) 0%). '2 (44.14%) and 'F; (41.58%). 

1101)1 the above linclijms it was revealed that Tiperformed as the best treatment 

72.58%) in reducing fruit in(station by "eight dtirini the management of brinjal 

shoot and fruit borer lollowed by l' (66.80%) and l' (49.2 1%). As a result, the trend 

of results in terms 01' reducintz the fruit inlesiation is U>T1,>11>T.1>j',>]'1>17>T5 , 

More or less similar results were also reported by several researchers. Mahmud-Al-

Parvev (2010) reported that the lowest percent (%) fruit infestation by weight was 

10.57% from T, (Ripcord IC) IT 	I mIlL at' water at 7 days interval) where percent 

(34) reduction over control was 68.6134 with the same treatment. 'thus it is revealed 

from Table 2. 3 and 4 that the rate of inkstation is higher in fruits than the shoots 
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which are in consistence with the findings reported by Malequc (1998) who also 

observed that the cateipihlars preferred the Ihnts to shoots during the fruiting stage. 

4.4. Effect of management practices on the plant infestation 

The signilicant variations anlong different management practices were observed in 

respect of percent plant inlistation by number during the management of brinjal shoot 

and fruit borer throughout the cropping season. At vegetative stage. the lowest plant 

inkstation was recorded in T (4.22%) which was statistically diIièrent from all other 

treatments followed by T6  (5.08%). This was also followed by Y, (9.15%). T1 

(10.09%). '1'2 (10.7134) and 13  (11.03%). On the other hand, the highest plant 

infestation (23.53%) were observed in T8  (23.53%). which was statistically different 

from all other treatments followed by 17  (15.20%). More or less similar trends of 

results were also observed among different practices at early and late fruiting stage in 

respect of percent plant infestation by number caused by brinjal shoot and fruil borer 

(Table 5). 

Considering (he mean infestation, the lowest plant infestation (19.710%) were observed 

in 15  (19.71%) which was statistically different from all other treatments followed by 

T6  (20.88%). T (33.28%). 14  (34.52%). 12 (36.24%) and T3  (37.74%). On the other 

hand, the highest plant infestation (44.72%) was observed in T (44.72%) which was 
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.statistical IN diltereni from all oilier Ireatnienis loIloed liv 17  (441.31 %). In case ol 

percent red ticlion ol plant in lëstat ton over control the highest reduction was linind in 

1 (55.93%) tolltn-ed by 1b (53.31%) and lowest reduction Was lound in 

Table 5. Percentage of plant infeslation caused by brinjal shoot and fruit borer 
on different treatments in the field 

['erceni (%) plant i nlèsta ion by imm ber 

Treatment 	\'. et& 	
. 	Early 	Late 	 % Reduction 

I 	ctative 	. . . - 
lrui ti nu 	irutt ln-a 	Mean 	over control 

	

sUwe 	 - 

	

t 	stage 	stage 

	

9.15 c 	30.65 f 	60.03 d 	33.2$ f 	25.5$ 

	

T, 	10.71 c 	35.26d 	62.74c 	36.24 d 	18.96 

	

13 	 11.03 c 	38.31 c 	63.89 c 	37.74 c 	15.61 

	

14 	10.09 c 	32.36 c 	61.11 d 	34.52 c 	22.81 

	

T5 	4.22 d 	22.10 g 	32.82 f 	19.71 It 	55.93 

	

5.08 d 	22.61 g 	34.96 e 	20.88 g 	53.31 

	

15.20 h 	40.28 b 	65.44 h 	40.31 b 	9.86 

	

23.53 a 	42.02 a 	68.60 a 	44.72 a 	- 

LS'D(( oj ) 	2.483 	1.230 	1.46$ 	0.9813 	- 

CV(%) 	
[ 	

9.18 	1.54 	1.07 	1.21 	 - 

In column, means containing same letter indicate significantly similar under DMRT at 1% level of 
significance. Values are the means of three replications. 

if, - Spraying of Neem oil 4? 3nflLitre of water at 7 days interval: 1: = Spraying of Neem Seed 
Kernel extract 	lOOg/l.itre of water at 7 days inmrval; T - Spraying of Neem Leaf extract 
2004-titre of water at 7 days interval: 14  Spraying of Garlic extract (ii: 21I.iire of water at 7 days 

	

interval: T 	Spraying of Ripcord 10 F.0 e@ Inil/Lirre of water at 7 days interval: i, = Sprayin2 of 
Suntap 50 SI' i cnl.-t.itre of water at 7 days interval; 17  -- I-land picking and desiniction of ixtksted 
shoot & fruit at 7 days interval; T, - untreated Control] 

From die above lindings it was revealed that 15  performed as the best treatment 

(55.93%) in reducinQ plant infestation by number during the management of brinjal 
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shoot and fruit borer 1öIItncd by 'LI. t53.31%) and 1 (25.58%). As a result, the trend 

ol results 111 terms of itclucini the fruit inlestation is 	 ;>'1. 

More or less similar results were also reported bN several researchers. Mahmud-al-

Parve,'. (2(11 0) and Rashedul Islam (2006) also reported that the plant of bri njal 

seriously allected by brinjal shoot and fruit borer and application of cvpermethriti is 

the best nianagetnen L practices than ni mbicid Inc. 

4.5. Effect of management practices on the plant height 

height 01 plant was signi icantly influenced b different management practices ('Fable 

6). At vegetative stage. the highest plant height (63.04cm) was recorded in 'I's 

(63.04cm) which \%a5 statistically different from all other treatments followed by 'F 

(62.06cm). This was also followed by T (57.1 5cm). 'I. (55.10cm). and 12(53.16cm). 

On the other hand. the lowest plant heighi (50.74cm) were observed in I.  (50.74cm), 

which was statistically different from all other lreal.mcnts fillowcd by 17 (51.37cm) 

and L (52.30cm). More or less similar trends of results were also observed among 

dilkrent practices at early and late fruiting stagc. 

Consicicring the mean infestation, the highest plant height (67.48cm) were observed in 

Ti (67.48cm) which was statistically different from all other treatments followed b 

In (66.08cm), T1  (59.46cm). i'. (57.47cm). 12 (55.24cm) and 13  (53.97cm). On the 

other hand, the lowest plant height (51.43cm) was observed in l' (51.43cm) which 

was statistically different from all other treatments followed by T (52.73). In case of 

percent increase of plant height over control the highest increase was found in Tc 

(31.20%) followed by 'l's (28.48%) and lowest increase was found in i (15.61%). T1  

(11.74%), 'h (7.4 1%) and 'I:  (4.94%). 

From these lindings it was revealed that Ti performed as the best treatment (31.20%) 

in increasing plant height during the managemcnt of brinjal shoot and fruit borer 

followed by 1*6  (28.48%) and '1' (15.61%). As a result, the trend of results in terms of 

increasing the plant height is T5>T6>T1>'IIVI2>13>17>T5. More or less similar works 

was done by Parvez (2010) and reported that plant hight affected by brinjal shoot and 

fruit borer. 
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l'al)le 6. Effect of management practices on the height of brinjal plants 

I I let ght 	'I' plant tern. plan I 

'l'reatiueni . 
egetattve 

liar] Late % Increase 

staae 
Iru iii nt. 1111111 ott 

-. M  ean (We r con tm I 
statue stage 

57.151 59.01 h 62.22 e 59.46 c 15.61 

T2 	 53.16d 55.51 d 57.05 e 55.24e 7.41 

52.30 de 53.99 e 55.62 f 53.971 4.94 

T4  55.10c 57.26e 60.05 d 57.47d 11.74 

T 63.04 a 66.75 a 72.66 a 67.48 a 31.20 

	

62.06 a 	65.70 a 	70.50 h 	66.08 h 	28.48 

17 	51.37 ci 	52.41 1 	54.43 g 	52.73 g 	2.52 

	

50.741 	51.171 	52.38 h 	51.43 It 	- 

LSD,o  in) 	1.057 	1.375 	1.124 	0.6960 
 

	

0.78 	1 	0.98 	1 	0.76 	1 	0.49 

In column, means containing same letter indicate significantly similar under DMR'l' at 1% level of 
sigtiilicance. \'alues are the means of three replications. 

IT 	Spraying of Neeni oil @. 3m1/Litre of water at 7 days interval: T = Spraying of Neem Seed 
Kernel extract € lOOg.l.itre of water at 7 days interval: i' 	Spraying of Neecn Lear extract QI 
200g1Litre of water at 7 days interval: l. 	Spraying or Garlic extract W 2g11.iire of water at 7 days 
interval: T 	Spraying of Ripcord 10 tiC 	lntILitre of water at 7 days interval: 1 	Spraying of 
Suntap 50 SP Q 2g11.itre of water at 7 days interval: 'I, - Hand picking and destruction of infested 
shoot & fruit at 7 days interval: T = Untreated Control} 

4.6. Effect of managenwnt practices on the number of branches of brinjal plant 

The number of branches of brinja] plant was signilicantly influenced by different 

management practices (Table 7). At vegetative stage, the highest number of branches 

per plant (9.51) was recorded in T5  (9.51) which was statistically different front all 

other treatments followed by 'l', (9.13). This was also followed by 'l'i (8.18), 	(7.54). 

and T7  (7.27). On the other hand, the lowest number of branches per plant (6.22) were 

observed in T (6.22). which was statistically different from all other treatments 

followed by T7  (6.44) and l'  (6.67). More or less similar trends of results were also 

ohsen•'ed among different practices at early fruiting stage and We fruiting stage. 
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;tl)k 7. Effect of uian;tgement practices on the number of branches per plant 
d tiring the management of brinja I shool and fruit borer 

N umber of bra iic hes /plant 

ireatnient . 
\etielahjve 

Early 
. 	. 

Late % Increase 
frtutin Jrwttng Mean over control 

staie 
stage stage 

ft 8.18 b 8.89 c 9.91 h 8.99 c 24.85 

T2  7.27 c 8.59 cd 9.29 cd 8.38 d 16.38 

It 6.67 d 8.33 d 8.89 d 7.96 e 10.51 

14 7.54 c 8.76 cd 9.62 be 8.64 cd 19.95 

Ti 9.51 a 10.83 a 12.19 a 10.85 a 50.63 

16 9.13 a 	i 10.24 h 11.67 a 

8.24 e 

10.351, 

7.37 f 

43.69 

6.44 d 7.43 e 2.36 

6.22 d 7.29 C 

0.4612 

8.11 e 

0.5380 

7.20 1 - 

1.SD n o J)  0.5325 0.3686 - 

CV(%) 2.88 2.17 2.28 1.74 - 

In column, means containing 'anie letter indicate significantly similar under DMRT at 1 1". level of 
significance. Values are the means of three replications. 

IT, =  Spraying of Neeni oil @ 31n1!Litre of water at 7 days interval: T 	Spraying of Neein Seed 
Kernel extract tL lOOg!l.itre of water at 7 days interval: T 	Spraying of Neern Leaf extract 
200g!Litre of water at 7 days interval; T -- Spraying of Garlic extract i 2g.'1.in'e of water at 7 days 
interval; 1, Spraying of Ripcord to EC 	lmt!Lkre of water at 7 days interval: T 	Spraving of 
Stintap 50 SI' i1' 2g/L.itre of water at 7 days inierval: 1  -7 	I land picking and destruction of infested 
shoot & fruit at 7 days interval: Ts  Untreated ControlJ 

('onsidering the mean infestation, the highest number of branches per plant (10.85) 

were observed in Ti (10.85) which was statistically different from all other treatments 

followed by T6  (10.35). 1'1 (8.99). T3  (8.64). 1'2 (8.38) and T3  (7.93). On the other 

hand, the lowest number of branches per plant (7.20) was observed in 'I'g (7.20) which 

was statistically different from all other treatments followed by 17 (7.37). In ease of 

percent increase of number of branches per plant over control the highest increase was 

found in I' 5  (50.63%) followed by T, (43.69%) and lowest increase was found in T 

(24.85%). 1-4 (19.95?/o), T (16.38%) and 13 (10.51%). 
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From the above ndi 1125 it was revealed that I peFtorllwd as tIkt  best treatmeni 

(50.63% ) in increasing branch number per plant tlunng the management of brini al 

shoot and fruit borer ftdlowed by 	(13.69%) and T (24.85%). As a result, the trend 

of results in lernis of increasing the number at branches per plant is 

4.7. Effect of management practices on (lie length of healthy fruit 

The signi [leant variations among di Herein managcnwnt practices were observed in 

fruit length dunng the management of brinjal shoal and fruit borer throughout the 

cropping season (Table 8). At early fruiting stage. the highest length at healthy fruit 

(19.99cm) was recorded in T (19.99cm) which was statistically different from all 

other treatments [allowed by T, ((8.70cm). Ihis was also fbllowed by T (16.52cm). 

14 (15.19cm). l2 (15.01cm) and I .,(l4.57cm). On the other hand, the lowest length of 

healthy fruit (13.20cm) were observed in T (13.20). which was statistically dif[èrent 

from all other treatments ihllowed by 17 (14.03cm). More or less similar trends of 

results were also observed among different practices at mid fruiting stage and late 

fruiting stage. 

Considering the mean infestation, the highest length of healthy fruit (17.51cm) were 

observed in Ti(17.51cm) which was statistically difkrcnt from all other treatments 

followed by • L (16.33cm). T1  (1 3.95cm). i'. (13.08cm). 12 (12.76cm) and T6  

(12.32cm). On the other hand. the lowest length of healthy fruit (11.20cm) was 

observed in 'l's  (11.20cm) which was statistically diffbrent from all other treatments 

followed by 1 7 (11.76cm). In case of percent increase of length of healthy fruit over 

control the highest increase was found in '1 5  (56.34%) Jollowcd by i' (45.80%) and 

lowest increase was found in 1 (24.55%), T.4  (16.79%). 12 (13.93%) and T (I 0.00%) 

over control. 

From these tindings it was revealed that '15  performed as the best treatment (56.34%) 

in increasing the length of health)' fruit during the management of brinjal shoot and 

fruit borer Ibllowed by l fl  (45.80%) and T1  (24.55%). As a result, the trend of results 

in terms of increasing the length ol' healthy fruit is l 5>16)"I I >T4...12>T1>T7>15. More 

or less similar results were also reported by several researchers. Butani and Jotwani 

(1984) reported that the length of the brinjal fruit aflècted by the brinjal shoot and 

fruit borer. 
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Table 8. Effect of management practices of) the length of healthy fruit during the 

management of b ;-inj a I sli oot and fruit 1)0 rer 

length ol' healthy fruit 	ciwfruit) 

Treatment Early 
lid lflhIttllQ 

late % Increase 

tiii 1(111 U ' I Eti itt ii Me an over control 
I 

stage 
stae 

stage 

ii 16.52 e 1 	13.24 c 12.08 c 13.95 c 	I 24.55 

2 15.01 d j 	11.82 de 11.44de 12.76d 13.93 

T3  14.57 de 11.27 ci 11.13 e 12.32e 10.00 

15.19d 12.32 d 11.73d 13.0$ d 16.79 

Ic 19.99 a 1687 a 15.681 17.51 a 56.34 

6 18.701) 15.53 1' 14.75 b 16.33 b 45.80 

1 7  14.04e 10.891 10.371 	11.761 5,001 -
,

-  

18 13.201 10.58 f 9.817 g 11.20 g  

a v 
LSD<0 01)  0.7648 0.8455 0.3263 0.3686 

CV(%) 1.97 2.72 1.10 1.10 

In column. means containing same letter indicate significantly similar under DMRl at 1% level of 
significance. Values are the means ol three replications. 

IT 	Spraying of Neem oil 3mlilJtrc of water at 7 days interval: T 	- Spraying of Neem Seed 
Kernel extract lOOg/I.itre of water at 7 days interval: T1 	Spraying of Neem Leaf extract 
200g!t.itre of water at 7 days interval: i' 	Spraying of Garlic extract i 	2eiLitre of water at 7 days 
interval: T 	Spraying of ltipcord 10 F.0 	t. linI/Litre of water at 7 days interval: 1. Spraying of 
Su'ttap 50 SI' (ñ 2g/Litrc of water at 7 days interval: 1? = Hand picking and destruction or infested 
shoot & fruit at 7 days interval: I\ = Untreated Controll 

4.8. Effect of management practices on the length of infested fruit 

The significant variations among different management practices were observed in 

fruit length during the management of brinjal shoot and fruit borer throughout the 

cropping season. At early fruiting stage. the highest length oF infested fruit (16.69cm) 

was recorded in T (16.69cm) which was statistically similar to T6  (15.98cm) and 

different from all other treatments lollowed by T1  (I 4.75cm). T: (14.22cm). 12 

(33.76cm) and 'I' (13.SScni). On the other hand. the lowest length of infested fruit 

(12.96cm) were observed in •Fg (12.96cm), which was statistically similar to •l 

(33.22cm), Ti (13.58cm). 12 (13.76cm) and 1i (14.22cm). More of-  less similar trends 
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ol results v. crc also obsen ed among dillërent pntctices at mid Ihiiiing stage and Late 

fruiting stage (Fable 9). 

'table 9. Lffect of management practices on (he lcng(h of infested fruit during the 
management of hrirtj at shoot and fruit borer 

Length of in ksted lIuit (cni/frui 1) 

Treatment Narlv I 
M id Iruittng 

Late 	 % Increase 
fruiting Irtuling 	Mean 	over control 

stage 
stage stage 

II 14.75 be 11.54 e 9.76 c 	12.02 c 

9.37 cd 	11.40 de 

16.02 

10.03 T, 13.76 cd 11.08 cd 

13 13.58 cd 11.01 cd 9.20 d 	11.26 e 8.6$ 

14 14.22 cd LI .04 cd 

15.13a 

9.68 c 

11.90a 

11.65 d 

14.57a 

12.45 

40.64 T5 16.69a 

16 15.98 ab 13.42 b 10.48 b 13.29 b 28.28 

13.22 d 10.40de 8.42 c 10.681 3.09 

Ts  12.96d 10.07e 8.05e 10.36 f - 

LSDi)  1.256 0.8171 0.4415 0.3522 - 

CV 	 3.59 2.86 1.89 	1.22 	 - 

In column, means contaiiting same letter indicate signilicantly similar tinder DMRT at 1% level of 
significance. Values are the means of three replications. 

[T 	Spraying of Neeni oil Qt: 3m111.itre of water at 7 days interval; T 	= Spraying of Neem Seed 
Kernel extract 41  lOOpLitre of water at 7 days interval: T 3 	Spraying of Neern t.eai extract 
200g'Litre of water at 7 days interval: I 	= Spraying of Garlic extraci 	2e!L.itre of water at 7 days 
interval: T 	= Spraying of Ripcord 10 Ff 	lmVl.itre of water at 7 days interval: T, = Spraying of 
Sunup 50 SI' 4 	2g1hitrc of water at 7 days interval: 1, 	Hand picking and destruction of infested 
shoot & fruit at 7 days interval: F 	Untreated Control] 

Considering the mean infestation, the highest length of infested fruit (14.57cm) were 

observed in Ti (14.57cm) which was statistically different from all other treatments 

followed by T6  (13.29cm). 11(12.O2em). T.t (11.65cm). T7  (11.40cm) and 13  

(11.26cm). On the other hand, the lowest length of inlèsted fruit (10.36cm) was 

observed in 18(10.36cm) which was statistically similar to 17 (10.36cm) and different 

from all other treatments followed by T1  (12.02cm). In case of percent increase of 

length of infested fruit over control the highest increase was Ibund in T(0.64°4) 
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tolIo\Vcd bc 11 (28.28%) and lowest iI1CiCZ15C was 10t111d in 	(I 6.02%). 1.1 (I 2.45%). 

T (I 0.03%) uid l (8.681N)). 

From the above Ibid i iles it was revealed that I; PLrl0r111el as the best t itatnient 

40.64%) in increasing the length of inlèsied fruit durin2 the nianageinent of bri iial 

shoot and fruit borer followed by T (28.28%) and 	I 6.02%). As a result, the trend 

of results in terms of increasing the length of inksted fruit is 

1 c..T'T.d>l 2> 1*17>15. 

4.9. Effect of management practices on the girth of healthy fruit 

Ihe significant variations among diffi;ttit management practices were observed on 

the girth of healthy fruit dunng the management of brinjal shoot and fruit borer 

throughout the cropping season. At early fruiting stage, the highest girth of healthy 

fruit (11.88cm) was recorded in Ti (11.88cm) which was statistically (lii icrent from 

all other treatments followed by T6  (10.69cm). [his was also lollowed by 

(9.05cm). 1-4 ($.83eni). f (8.46cm) and It (8.33cm). On the other hand, the lowest 

girth of healthy fruit (8.03cm) were observed in T5  (8.03). which was statistically 

similar to 17 (SJScm), T3  (8.33cm) and difierent from all other treatments followed 

by 'Ft (9.05cm). More or less similar trends Of results were also observed among 

difkrcnt practices at mid fruiting stage and late fruiting stage (Table 10). 

Considering the mean infestation, the highest girth of healthy fruit (I 0.98cm) were 

observed in Ti (10.98cm) which was statistically dilThrent from all other treatments 

followed by T (10.05cm). T (9.04cm). 14 (8.24cm). '2  (7.51cm) arid T3  (7.10cm). 

On the other hand, the lowest girth of healthy fruit (6.79cm) was observed in T5 

(6.79cm) which was statistically different from all other treatments followed by 1 7  

(7.01cm). In case of percent increase of girth of healthy fruit over control the highest 

increase was fotind in 'Ic (61.54%) followed by l (47.86%) and lowest increase was 

found in T1  (33.04%). T (21.27%), lI (10.59%) and T1  (4.46%). 

From these findings it was revealed that I's performed as the best treatment (61.54%) 

in increasing the girth of healthy fruit during the management of brinjal shoot and 

fruit borer Ibilowed by 16(47.86%) and Ii  (33.04%). As a result, the trend of results 

in terms of increasing the girth of healthy fruit is 	 More 

or less similar works were done by l3utani and Jatwani (1984) and Ihakur ci (zL( 1986) 
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and reported that the eirth of the brinjal fruit atiected In the hrinjal shoot and fruit 

borer. 

Tahle 10. Effect of management practices on the girth of healthy fruit during the 
management of brinjal shoot and fruit borer 

Ci rib of heahliv fruit (coil liii it) 

Ireatnient Early 
Mid truitine 

Late % increase 
truil i nz 1'ruiling Mean over control 

T 1  

stage 

9.05 c 

stauc 

9.60 h 

stage 

8.46 b 9.04 c 33.04 

1 8.46 d 7.60 d 

6.93 de 

6.47 ed 

6.02 d 

7.51 e 

7.10 1 

10.59 

13 8.33 de 4.46 

14  8.83 c 8.77c 7.13 c 8.24 d 21.27 

10.65 a 

9.94 ab 

10.40 a 

9.52 a 

10.98 a 61.54 T5 	11.88 a 

T6 	10.69 h 10.05 h 4786 

1- 7 8.15 de 6.98 de 

6.75 c 

5.88 d 

5.61 d 

7.01 f 3.13 

18 	 8.03 c 6.79 f - 

LSD( ILOI) 0. 32 017 0.7332 0.9783 0.3605 - 

- CV(%) 	1.45 3.60 
f 	

5.41 1.77 

lit column, means containing same letter indicate sigIliJeanhly similar under DMRT at 1% level of 
significance. Values are the incaits of three replications. 

[T1 	Spraying of Neejn oil 	3inl.Litre of water at 7 days interval: T -- Spraying of Neeni Seed 
Kernel extract iä tOOg/Litre of water at 7 days interval: l - Spraying of Neem Leaf extract i& 

20 0g!Litre of water at 7 days interval; 1 4 	Spraying of Garlic extract ? flnl itre of water at 7 days 
interval; T5  - Spraying ol Ripeord 10 LC ca Intl/I .itre of water at 7 days interval: i 	Sprayiitg of 
Sunup 50 SI' W 7g'Litre of water at 7 days interval: 1, - Hand picking and destruction of infested 
shoot & fruit at 7 days interval; i 	Untreated Control] 

4.10. Effect of management practices on the girth of infested fruit 

The significant variations among diflèrein management practices were obsen'ed on 

the girth of infested fruit during file management of brinjal shoot and fruit borer 

throughout the cropping season At early fruiting stage, the highest girth of infested 

fruit (10.35cm) was recorded in T (10.35cm) which was statistically diflereni from 

all other treatments Ibllowed by Tb (9.78cm). This was also followed by T 1  (8.74cm). 

T4  (8.53cm), 13 (8.21cm) and 13  (8.10cm). On the other hand. the lowest girth of 
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infested fruit (7.78cm) Were observed in 1 ( 7.78cm). which was statistically similar 

to I? (8.04cnti. Fz tX.l (icnfl. T, (8.21cm) and dillereni from other tiCatilielitS JOtIO\Vcd 

by T, (8.74cm). More or less similar trends el results sere also observed amonu 

di lkrcnt practices at mid Ilititing stage and late fruiting stage. 

'rahle II. Effect of management praclices on the girth of infested fruit during the 
ma ii agement of brinjal shoot and fruit borer 

Girth of inksted fruii (cm/fruit) 

Ireatment 
Mean 

'Yo Increase 
over control 

Early 
I ruiti rig 

stage 

8.73 c 

	

Mid fruiting 	
t.atte . 

staae 	
- 	Iiiii (tilt! 

sla(ye 

6.96 bc 	6.40 c T1  7.36 e 

6.84 c 

14.57 

6.42 8.21 cde 

8.l0de 

6.60 he 5.72 (Ic 

6.41 c 5.60 de 6.70cf 	4.25 

14  8.53 ed 6.81 be 5.91 cd 	7.08 d 

8.34 a 	8.94 a 

7.621) 	8.32 b 

10.22 

'Us 10.35 a 8.12 a 

7.54 ab 

39.04 

Ti. 	9.78 h 

T7 	8.04 de 

29.39 

6.34 c 5.47 de 

5.30e 

6.62 I 

6.43 g 

3.00 

7.78 e 6.19c 

0.9351 

- 

1.SD )Q j )  0.5213 0.5040 0.1883 - 

CV(°,) 	2.46 	5.59 	3.29 	1.09 	 - 

In column, means comitaililiw same letter indicate siguilicantly similar under DMRT at 1% level of 
significance. Values are the means ofthree replications. 

[T = Spraying of Neeni oil ( 3mVl.itre of water at 7 days interval; T 	Spraying of Ncesn Seed 
Kernel extract (a' lOOg!I.itre of water at 7 das interval: T 3  = Spraying of Neern I.eaf extract 
OUgLitre of' water at 7 days interval: 14  - Spraying of Garlic extract 	2g;Litre of water at 7 days 

interval: I 	Spraying of Ripcord IC) I C ae Ini l./Live of water it 7 d Is s interval: T = Spraying of 
Suntap 50 SI3  4ij 2g1itre of water at 7 days interval; 'I', - Hand picking and destruction of infested 
shoot & fruit at 7 days interval: 1x - Untreated ControIJ 

Considering the mean infestation, the highest girth of infested fruit (8.94cm) were 

observed in T 5  (8.94cm) which was statistically dili'erent from all other treatments 

followed by 'F6  (8.32cm). Fm (7.36cm). 1: (7.08cm). 12 (6.84cm) and T5 (6.70cm). On 

the other hand, the lowest girth of infested fruit (6.43cm) was observed in Ts(6.43cm) 

which was statistically different from all other treatments followed by i' (6.62cm). in 
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case of percent increase of uirili of infested fruit over control the highest increase was 

fiunci in l (39.01%I followed by 1. (29.39%) and lowest increase was Ibund in 1- 1  

14.5711,/6). I 	10.22%). F.,  (6.42%) and l (4.25%). 

11011) the above lindings it was revealed that 14 performed as the best treatment 

(39.04%) in increasine the uirih of infested Inut during the management of brinjal 

shoot and fruit borer followed by T1, (29.39%) and F, (14.571/,)). As a resulL the trend 

of results in terms of increasing the girth (it inlësted fruit is 

4.11. Effect of management practices on the number of fruit per plant 

The signilieant variations among difk'rent management practices were observed on 

the number of fruit per plant during the management of brinjal shoot and fruit borer 

throughoui the cropping season (flible 12). At early fruiting stage. the highest number 

of fruit per plant (14.38) was recorded in T (14.38) which was statistically different 

from all other treatments followed by Tt, (13.14). This was also followed by l 

(12.71). 'l'4 (11.47). and T2  (10.77). On the other hand, the lowest number of fruit per 

plant (9.46) were observed in T8  (9.46). which was statistically similar to T7  (10.44). 

and different from all other treatments followed by T1  (12.71). More or less similar 

trends of results were also observed among different practices at mid fruiting stage 

and late fruiting stage. 

Considering the mean infestation, the highest number of fruit per plant (16.08) were 

observed in T (16.0$) which was statistically different from all other treatments 

followed by T(, (13.72). T1  (12.27). T4  (12.09). and f2 (11.32). On the other hand. the 

lowest number of fruit per plant (9.33) was observed in ls (9.33) which was 

statistically different from all other treatments followed by T7  (11.08). In case of 

percent increase of number of fruit per plant over control the highest increase was 

found in Tc (72.22%) followed by T6  (46.94%) and lowest increase was kwtd in 'U1  

(31.41%). 1'4 (29.48%), and T, (21.24%). 

from these findings it was revealed that l' performed as the best treatment (72.22%) 

in increasing number of fruit per plant during the management of brinjal shoot and 

fruit borer Ibliowed by Ta (46.94%) and 1'  (3 1.41%). As a result, the trend of results 

in terms of' increasing the number of fruit per plant is T5> T6> ii> L1> 12> 13> l> 

T5. More or less similar results were also reported by several researchers. Biradar ci 
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obser ed the highest number of' fruit was obtained with Cvperniethrin 

kflhm ed h (rhar I and l;ndosultbn. 

Table 12. Effect of management practices on the number of fruit per plant 
during the managenien I of bnnpal shoot and fruit borer 

Number of fiuit /plant 

Ireatment 	Hark 	 Late 	 % Increase 
Mid frutiinu 

Iruitinu p 

	

	 state 
stage 

12.71 b 	12.99c 

10.77cd 	12.36c 

I1.1$cd 	12.02c 

11.47c 	13.11c 

14.38 a 	17.61 a 

13.14b 	I 	15.69b 

10.44d I 12.05e 

9.46 e 	9.25 d 

0.8243 	1.814 

CV(%) 	2.90 	5.68 	7.69 	4.69 

In column, means containing saute letter indicate signilicanllv similar under DMRT at 1% level of 
siniftcanee. Values are the means of three replic&itioits. 

	

Spraying of Neent oil 	3mhLitre of water at 7 days interval: T, 	Spraying of' Neeni Seed 
Kernel extract ? WOg/Litre of water at 7 days interval: T4 	Spraying of Neem Leaf extract (i 
200g/Litre of water at 7 days interval: 14 	Spraying ot' c;arlie extract 4 2g/L.itre of water at 7 days 
interval; T, = Spraying of Ripcord to EC (ä ImVLitre of water at 7 days interval; 'l'6  Spraying of  
Sunup 50 S' 	2u/l.itre of water at 7 days interval; T 	I land picking and destrttecion of infested 
shoot & fruit at 7 days interval; T - Untreated Control] 

4.12. Relationship between shoot infestation and yield attributes of eggplant 

As depicted in the Figure I, it was revealed that both number of branch and fruit per 

plant were found higher in the treatments where the shoot infestation of eggplant 

were found lower and vice-versa due to application of difThrent management 

practices against brinjal shoot and fruit borer. That is the best treatment ('F5 ) reduced 

the highest percent of shoot infestation. Intl increased the maximum number of 

branch per plant as well as maximum number of fruit per plant. 

truinng 
	

Mean 	over control 
stage 

11.09 be 
	

12.27e 
	

31.41 

10.82 be 
	

I1.32c 
	

21.24 

10.67 be 
	

I 1.27c 
	

20.70 

11.71 b 
	

12.09 C 
	

29.48 

16.25 a 
	

16.08 a 
	

72.22 

12.32 b 
	

13 .72 h 
	

46.94 

10.75 be 
	

I1.08c 
	

18.67 

9.29c 
	

9.33 ci 

2.170 
	

1,386 
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TI 	T2 	T3 	T4 	15 	16 	T7 	T8 

Treatments 

16 
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20 
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S 

iitmi%Shoot infestation •- No. of branch/plant - No. of (nut/plant 

30 	 - 	 - 	
is 

Figure 1. Comparative relationship of shoot infestation with 

number of branch and fruit per plant 	- - 

IT3 	Spraying of Nccm oil it 3ntL!Litre of vater at 7 cla s interval; T 	Spraying of Neem Seed 

Kernel extract 'fl lOOgfLitxe of ater a 	 rv t 7 days inteal: T 	Spnv ing of Neern LcaI extract '?P 

201%/Litre of water at 7 days interval: T4  = Spraying of Garlic extract ?l 2g/1-itre of water at 7CL 

interval: T 	SpraYing of Ripcord 10 EC tv tmt/l.itic of VifiteT at 7 days  inienal: T1. = Sprnyin;'i—. 

Suntap fit) SP fl 2gfLitre of ;ater at 7 da)s interval; 1- = Hand picking and destruction of  

shoot & fruit at 7 days interval: l' 	Untreated Controli
.  

i' (L i brary.i 
/ 

4.13. Effect of management practices on the weight of healthy fruit (gffruit) ':- 
N' t .. . ell 

The significant variations among different management practices were observed on 

the weight of healthy fruit during the management of brinjal shoot and fruit borer 

throughout the cropping season (Table 13). At early fruiting stage, the highest weight 

per healthy fruit (73.40g) was recorded in T5 (73.40g) which was statistically different 

from all other treatments followed by 16 (64.04g). This was also followed by T1  

(57.16g). T. (49.71g), T2  (48.08g) and T3  (46.64g). On the other hand, the lowest 

weight per healthy fruit (3970g) were observed in T8  (3970g), which was statistically 

different from all other treatments followed by T7  (45.01g). More or less similar 

trends of results were also observed among different practices at mid fruiting stage 

and late fruiting stage. 

Considering the mean infestation, the highest weight per healthy fruit (71.53g) were 

observed in T, (71.53g) which was statistically ditierent from all other treatments 

followed by T( (63.65g), Tt (5419g), T4 (49.65g), T: (48.1Ig) and T3  (4644g). On the 



oilier hand. the lowest \vei!ht per healthy iritil 37.48g) was observed in Is (37.4$g 

which as statistically difkrent from all other treatments foll(wed by 1 7  (43.61g). In 

case of percent increase of weight pCr healthy fruit over control the highest increase 

\\aS  lound in h (90.85Vo) followed by I (69.82%) and lowest increase was Iouitd in 

Ii (44.58%). 1.: c32.47%;. 12 (28.36') and L C3.91 %) 

lahle 13. Itfietl of management practices on the weight of healthy fruit during 
the management of brinjal shoot and fruit borer 

Weighi of healthy fruit (g/fruit) 

Treatment 

II 

[aviv . 
fruiting 
stage 

57.16 c 

Mid fruiting 
stmze 

60.02 c 

Late 
fruiting 
stage 

45.39 c 

Mean 

1 	54.19 e 

% Increase 
over control 

44.58 

12 

13  

48.08 ci 

4664 d 

56.67 de 

55.67 e 

39.58 ed 

37.00 ede 

48.11 d 

46.44 de 

28.36 

23.91 

U 49.71 ci 58.34 ci 40.89 cd 49.65 ci 

71.53 a 

- 	32.47 

90.85 
Ti 

73.40 a 

64.04 b 

73.63 a 

71.33 h 

67.57 a 

55.58 b 63.65 b 69.82 

17 45.01 d 

39.70 e 

5. 1.80 f 

43.33 g 

34.00de 43.61 e 

37.48 f 

16.36 

- T3  29.40 e 

LSD(ooi)  5.169 

4.01 

1.665 

1.16 

- 	8.673 

8.17 

4.044 	
- 	

J 

3:21 

- 	-- - 
- CV(%) 

lii coluni ii. means containing same letter i rid kate significantly similar under t.Th1 RI at 1% level of 
significance. Values are the means of three replications. 

[II 	Spraying of Neem oil (ii 3inl.1Litre of waler at 7 days interval: l 	Spraying of Neeni Seed 
Kernel etract (ii lOOg/Lirre of water at 7 days interval: T3  = Spraying of Neeni Leaf extract 't 
200g/Litre of water at 7 days interval: T 	Spraying of Garlic exlract ä) 2g!Liire of water at 7 days 
interval: T = Spraying of Ripcord 10 [C (H I mI/Litre of water at 7 days interval: 'I,, Spraying of 
Sunup 50 SP i 2rn11.itre of water al 7 days interval: T, -- I-land picking and desirucrion of infested 
shoot & fruit at 7 days interval; T 	Untreated Control] 

From the above lindings it was revealed that T 5  performed as the best treatment 

(90.85%) in increasing the weight per healthy fruit during the management of brinjal 

shoot and f ruit borer followed by T6  (69.82%) and It  (44.58%). As a result, the trend 

of results in terms of increasing the weight per healthy fruit is 
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lc>TH't:>I' VI' N-i 7- I. More or less similar results 	ere also reported b' 

several researchers. Duara c'i at (2003) carried out a held experilient and observed 

the highest weight of a healthy fruit ith cvpermathrin. 

4.14. Effect of management practices on the weight of infested fruit 

[he significant variations among ditk'rent managemeni practices were observed on 

the weight olin tested fruit dun ng the management of brinj al shoot and fruit borer 

throughout the croppnw season. Al early fruiting stage. the highest weight per 

infested fruit (49.79g) was recorded in 	(49.79g) which was statistically similar to 

f. (4(;.64g) and different from all other treatments Ibllowed liv I  (40.891,). 14  

(35.35g). T1  (32.59g) and T; (31.1 bg). On the other hand. the lowest weight per 

infested fruit (30.09g) were observed in T (30.09g). which was statistically similar to 

17  (31 .22g), 13  (31. 16g) and 12 (32.59g) and diftCrent from all other treatments 

followed by T (35.35g). More or less similar trends of results were also observed 

among different practices at mid fruiting stage and late fruiting stage (TabLe 14). 

Considering the mean inkslauon, the highest weight per infested fruit (50.35g) were 

observed in 1' (50.35g) which was statistically diftCrent from all other treatments 

followed by T(46.86g). T1  (42.lOg). T4 (39.90g). 12 (38.67g) and 13  (37.65g). On the 

other hand. the lowest weight per inlCsted fruit (32.34g) was observed in l($2.34g) 

which was statistically different from all other treatments followed by '1 (36.04g). In 

case of percent increase of weight per iniCsted fruit over control the highest increase 

was found in 1 5  (55.69%) followed by Th (44.900%) and lowest increase was found in 

T1  (30.18%). 14 (23.38%). 12(19.57%) and 13(16.22). 

From these Lindings it was revealed that 15  performed as the best treatment (55.69%) 

in increasing the weight per infested fruit during the management of brinjal shoot and 

fruit borer followed by T4  (44.90%) and T1  (30.18%). As a result. the trend of results 

in terms of increasing the weight per infested fruit is T5>T,>T1 >T.1>T,>T3>T7>T8. 
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Table 14. Effect of management practices on the weight of infested fruit (luring 
the management of brinjal shoot and fruit borer 

Weight of inlësted fruit (g!fruit 

Treatment 	FarI' 	 late 	 % Increase 
Mid trailing 

truitmitu 	static 	lruILtml2 	Mean 	over control 
I  

static 	 C' 	

[ 	
static 

T I  

12 

40.89 h 

32.59 ed 

	

48.21 be 	37.20 c 

	

47.83 hc 	35.60 ed 

	

47.02 c 	1 	34.78 ed 

	

47.98 be 	36.38 cd 

42.10 c 

38.67 (Ic 

30.18 

19.57 

1; 

1 4  

31.16 ed 37.65 de 16.42 

35.35 c 

49.79 a 

46.64 a 

39.90 ed 	23.38 

50.35 a 	55.69 

46.86 I, 	44.90 

36.04 e 	11.44 

52.63 a 	48.63 a 

1.6 51.25 ab 42.68 b 

17  31.22cd 45.42 c 31.49dc 

T8  30.09d 39.21 d 27.73 e 

1 	5.194 

32.34 f 

1 	.580 

- 

LSD Q.O I , 4.056 3.310 - 

CV(%) 	I 	4.4 	I 	2.87 	I 	5.81 	1 	2.62 

In column, means containing same letter indicate significantly similar under DMRF at 1% le'el of 
significance. Values are the nwarts of three replications. 

II 	Spraying of Neern oil iii,  JmFLitre of water at 7 days interval: T 	Spraying of Neeni Seed 
Kernel extract C1 lOOgLitre of water at 7 days interval: I, - Spraying of Neeni l.eaf extract 
200g'l.itre of water at 7 days interval: 1T - Spraying of Garlic extract @ 2g!l lire of wuter at 7 days 
interval: I, = Spraying of Ripcord 10 EC . 	lml(l.iire of water at 7 days interval: T 	Spraying of 
Suntap 50 SP 4i 22,1.itrc of water at 7 days interval: •l•, - Hand picking and destnmclion of infested 

shoot & fruit at 7 days interval; I's  = Untreated Conirolj 

4.15. Relationship between fruit infestation and fruit related yield attributes 

As depicted in the Figure 2. it was revealed that maximum length. girth and weight of 

single fruit were found in the treatments where the fruit infestations were found lower 

and vice-versa. These variations were found due to efficiency variations of different 

management practices applied against brinjal shoot and fruit borer. That is the best 

treatment (I')increased the maximum length. girth and weight of single fruit by 

reducing the fruit infestation at minimum level. 
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Treatments 
FIgure 2. Comparative relationship of fruit infestation by 

number with length, girth & weight of single fruit 

IT = Spraying of Necut oil a. 31nl/1.itre of water at 7 days interval: 	Spraying of Neem Seed 
Kernel extract it tOOgfLitrc of water at 7 days interval; 'I; = Spraying of Neeni Leaf extract a. 
200g/Litrc of water at 7 days interval: i' 	Spraying of Garlic extract 4 2g/Litrc of waler at 7 days 
ititenal; T< - Spraying of Ripcord 10 EC a i mlJt,iirc of water at 7 days interval. T0  - Spraying of 
Stuitap 50 SP a 2g/Liire of water at 7 days interval: T7 = Hand picking and destruction of infested 
shoot & fruit at 7 days interval: T5  - Untreated Coniroll 

4.16. Effect of management practices on the yield of brinjal fruit 

The significant variations were observed among different treatments in terms of fruit 

yield of brinjal due to application of different management practices against brinjal 

shoot and fruit borer (Table IS). In case of yield of brinjal fruit per plot the highest 

yield (21.55kg/plot) was observed in T (21.55kg/plot) which was statistically 

different from all other treatments followed by T6  (19.80kg/plot). T 1  (14.36kg/plot), 

T 4 (13.83kg/plot) and T(I3.23kg/plot). On the other hand, the lowest (8.70kg/plot) 

yield of brinjal fruit was observed in T (8.70kg/plot), which was statistically different 

from all other treatments followed by T (11.38kg/plot) and T 3 (12.83kglplot). More 

or less similar trends of results were also observed among different treatments. in 

terms of yield of brinjal fruit calculating in ton/ha were the highest yield was recorded 

in T 5  (23.95t/ha) which was statistically different from all other treatments followed 

by T6 (21.99t/ha). T, (15.951/ha) and, T. (15.3 7tTha). On the other hand, the lowest 

(9.661/ha) yield of brinjal fruit was observed in T8 (9.66t/ha), which was statistically 
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dilicrent from all other treatments loIIosed b I 	12.65L/ha). T; 14.26tTha) and 'F 

( I 4. 70th ia ). 

Table 15. Effect of management practices on the yield of fruit during the 

management of brinJal shoot and fruit ho rer 

Yield of fruits 

Irealment - 	-. 	- 	- 	- 
ike/plot) 	 (ton/ha) 	% Increase over control 

14.56c 

I..2.d 

15.95c 

14.70d 

65.06 

1' 

T3 12.93 d 

13.83 cd 

14.26 d 47.57 

15.37 ed 59.06 

147.85 Ti 21.55 a 

19.80 h 

23.95 a 

21.99b 127.57 

1091 
/r 

T7  1138c 1265e -- 

Ts  
8.70f 9.661 

1.122 

- 	H(Libr 

- LSD((,ol)  1.011 

CV(%) 2.99 2.87 - 

In column, means containing same kttcr indicate significantly similar under L)MRl at 1% level of 
significance. Values are the means olthree replications. 

IF' - Spraying of Neeni oil 	31nVLitre of water at 7 days interval: T2  Spraying of Neein Seed 
Kernel extract Qj lOOu!Litre of water al 7 days interval: 1, = Spraying of Neeni leaf extract 
200 ,titre of water at 7 dabs interval: 14 = Spraying of Garlic extract' 2g/Litre of water at 7 days 
interval: l = Spraying of Ripcord 10 [C W Infi/Litre of water at 7 days interval: 16 = Spraying of 
Suntap 50 SP 	22'1.itre of water at 7 days interval: 1, 	I land picking and destrttciion of infested 
shout & fruit at 7 days interval: l, Untreated Controlj 

Considering the percent yield increase over control the highest (147.95%) increase 

was recorded in T5 (147.85%) fbllowcd by T6  (127.57%). T 1  (65.06%). T.4  (59.06%). 

and 12 (52.13%). On the other hand, the lowest yield increase over control was 

recorded in T7 (30.91%) followed by 13(47.57%). 

From the above findings it was revealed that T5 performed as tile best (147.85%) 

management practices in increasing the fruit yield over control and lowest (30.91%) 

increase recorded in T7  As a result. the trends of different management practices in 

terms of percent yield increase is 'l's>T6>Ti>T4>T2>T 3>T7>Ts. More or less similar 
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results were also reported by several researchers. Jat and Pareek (2001) and Misra 

(1993) reported that nimbicidine was the least effective in controlling the BSFB and 

resulted lowest yield but Srinibvasan c/a/. (1998) reported that nimbicidine provided 

higher yield (13.02 tlha) than endosulfan. The less effectiveness of cypermethrin and 

other insecticides was also reported by some researchers (Kahir c, cii., 1993; 

Anonymous, 1991) but several researchers reported the best pertbrmance of 

cypermethrin in producing highest (22-25 i/ha) yield of brinjal (Duara cx at, 2003. 

Singh and Singh 2003; l3iradar etal., 2001). 

4.17. Relationship between shoot infestation and yield of brinjal 

Correlation study was done to establish the relationship between the percent shoot 

infestation caused by brinjal shoot and fruit borer and yield of brinjal. From the study 

it revealed that highly significant correlation (112  = 0.923) was observed between the 

parameters (Figure 3). It was evident from the Figure 3 that the equation y = -0.704x 

+ 24.69 gave a good fit to the data, and the co-efficient of determination (R2  = 0.923) 

showed that, fitted regression line had a significant regression co-efficient. From these 

relations it can be concluded that yield of brinjal was strongly (R2 = 0.923) as well as 

negatively correlated with the shoot infestation, i.e., the yield of brinjal decreased 

with the increase of shoot infestation. 

Yield (kg/plot) —Linear (Yield (kg/plot)) - Linear (Yield (kg/plot)) 
23 

5 	 10 	 IS 	20 	25 	 30 

%Slioot infestation 

Figure 3. Linear regression benccn shoot infestation and fruit yield of 
brinjal 
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4.18. Relationship between fruit infestation and yield of brinjal 

Correlation study was done to establish the relationship between the percent fruit 

infestation caused by brinjal shoot and fruit borer and yield of brinjal. From the study 

it was revealed that highly significant (p0.01) correlation was observed between the 

parameters (Figure 4). it was evident from the Figure 4 that the equation y = -0.408x 

I 2533 gave a good fit to the data, and the co-efficient of determination (R2  090) 

showed that, fitted regression line had a significant regression co-efficient. From these 

relations it can be concluded that yield of brinjal was strongly (R2  0.90) as well as 

negatively correlated with the fruit infestation, i.e., the yield of brinjal decreased with 

the increase of fruit infestation. 

Yield (kg/plot) - Linear (Yield (kg/plot)) 

Figure 4. Linear regression between fruit infestation and yield of 

- 	
- 	 brinjal 

4.19. Effect on the incidence of adult lady bird beetle counted visually 

Significant variations were observed among different management practices in terms 

of lady bird beetle population through visual count during the management of brinjal 

shoot and fruit borer in the field (Table 16). In case of vegetative stage, the highest 

number of adult lady bird beetle per plant was recorded in T (0.83 adult per plant) 

comprising untreated control which was statistically different from all other 

treatments and then the number decreased in T7  (0.71 adult per plant), T3  (0.60 adult 

per plant) and T2 (0.55 adult per plant). On the other hand, the lowest number of adult 
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lady bird beetle I hro&igh visual count was recorded in i' 10.076 adult per plaill I which 

s as statisticalls similar itlt l, (0.12 adult per plant) and then decreased itt T1  (0.36 

adult per plant) and J (0.46 adult per plant). Mote or less similar trends ol' adult lath 

bird beetle insect population among di lThrcnt treatments were also observed in case of 

early fruiting stage and late fruiting stage. 

lable 16. Number of adult lady bind beetle counted through visual observation 
in the brinjal field 

Incidence of adult lady bird beetle 

(No./plant) 

Vegetative 
stage 

ireatment  C. 	1. ' .d\ 
... 

fruitinu - 
stage 

f.i. I .dLL . 	. 
Iruittnu 
stage 

Mean 

0/ 
- 

Reduction 
over control 

Ti  0.36 e 

0.55 c 

0.35 e 0.53 d 0.46 1 60.58 

12 0.55 c 0.64 cd 

0.76 be 

0.68 d 

0.78 c 

J 	
42.01 

0.60c 0.60c 33.16 

0.46 d 

0.076 f 

0.45 d 

- 	0.07 1 

0.58 cd 0.54 e 53.73 

14 0.24 e 

	

0.1511 	87.43 

	

0.26 g 	77.72 0.121 	0.121 0.32 e 

17  

	

0.71 b 	0.71 h 

	

0.83a 	0.84a 

0.84 ab 

0.98a 

0.98b 	16.31 

lIla 	 - Ts  

LSD(001) 	0.07686
L 
 0.1883 	0.1719 	0.07686 

C'V(%) 	8.06 J 10.03 	11.89 	4.15 	 - 

In column, means containing same letter indicate significantly similar under DMRT at 1% level of 
signilicance. Values are the means of three replications. 

Spraying of Neeni oil @ 3ml1Litrc of water at 7 days interval; 1,  - Spraying of Neem Seed 
Kernel extract 	lOOgtl.itre of water at 7 days interval; l 	Spraying of Neeni Leaf extract 
200g?Lire of water at 7 days interval; T4  Spraying of Garlic extract ñ 2g!Litre of waer at 7 days 
interval: T 	Spraying of Ripeord IC EC 	lrnl1Liire of water at 7 days interval: T,. = Spraying of 
Suntap 50 SP 9: 2g11.itre of water at 7 days interval; T = I land picLing and dcstniction of inRsted 
shooi & Fruit at 7 days interval; l - Untreated Control] 

The population of adult ladybird beetle was the same at the vegetative stage and early 

fruiting stage and it increased at the late fruiting stage (Fable 16) at vegetative, early 

fruiting stage and late fruiting stage. Considering the mean population of adult lady 

bird beetle counted visually, the highest number of adult lady bird beetle per plant 
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was also observed in US (1.17) comprising untre;tted control which \•as statisticall 

different floin all other treal nients followed by I? (0.98). 'I (0.78) and I 0.68). On 

the other hand. the lowest number of adult mdv bird beetle through visual count was 

observed 
I 
 J• (0. 1 5) which was statistically similar w ttli Tb (0.26) followed by I 

(0.46). In case of percent (%) reduction ol adult lady bird beetle over control due to 

appl icai ion of di IUrent management practices againsi brinjal shoot and fruit borer, the 

highest reduction was observed in 1 (87.439/4) followed by ; (77.72%) and f 

(60.58%). On the other hand. the lowest reduction was observed in '17  (I (;.3 1%) 

followed by i 3  (33.16%). As it result, the trend of reduction of adult lady bird beetle 

population among different inanagenieni practices was T4>T4>'l'1>'F4>'l'2>'l 3>'l,>'I. 

From the above findings it revealed that Tireduced the highest population comprising 

Ripcord I 0EC W I mi/L of water at 7 days interval and showed the most adverse 

elThct in reducing (87.43%) the adult lady bird beetle population during the 

management of brin.ial shoot and fruit borer that closely flowed by 'Jo (77.72%) 

comprising spraying of Suntap 20FC (4. 2gIl. of water at 7 days interval. On the other 
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hand. 'l' (16.31%) showed the least adverse effect in reducing (16.31%) the adult lady 

bird beetle population during the management of' brinial shoot and fruit borer 

fliowed by Ti(33.16%) comprising spraying of Neem Leaf extract üI 200g1, of 

water at 7 days interval and 'l'2  (42.03%) comprising spraying of Neem Seed Kernel 

extract 1W lOOg/L of water at 7 days interval. 

In comparison with synthetic chemical and botanical based management practices, 

synthetic chemical insecticide Ripcord 10Ff and Suntap 50SP (Cartap) reduced the 

highest number ol' adult lady bird beetle population than botanical based management 

practices such as Neeni Leaf extract (33.16%). Neem Seed Kernel extract (42.01%) 

etc. More or less similar findings were also reported by several researchers. Anon. 

(2003) reported that application of insecticides reduced the population of beneficial 

insects especially lady bird beetle from the brinjal agroecosystem. 

4.20. Effect on the incidence of lady bird beetle larvae counted visually 

Significant variations were observed among different management practices in terms 

of larvae of lady bird beetle population through visual count during the management 

of brinjal shoot and fruit borer in the field. In case of vegetative stage. the highest 

number of larval lady bird beetle per plant was recorded in •1' (0.39) comprising 
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out mated control v,hich wac slat isi ical lv di Ilerent from :il I other I real ments followed 

11% T7 (0.29). Th (0.1 6 1 and 12 (0.13). OH the other hand. the lowest number of larvae 

of lady bird beetle throuuh visual count was recorded in ] (0.02) which was 

statistically similar with T6  (0.04) followed by I (0.06) and 14  (0.09). More or less 

similar trends of larvae of lady bird beetle insect population anmng di fThrent 

treatments 'cre also observed in case of early fruiting stage and late fruiting stage 

(Fable 17). 

Considering the mean population of larvae of' lady bird beetle counted visually the 

highest number of lady bird beetle larvae per plant was also observed in 'l 	(0.60) 

comprising 	untreated 	control 	which 	was 	statistically 	different 	from 	all 	other 

treatments followed by 	17 (0.48). 	l'3 (0.36) and 12 (0.29). On the other hand, the 

lowest number of lady bird beetle larvae throutzh visual count was observed in l ç  

(0.07) which was statistically similar with 1,, (0.16) followed by i 	(0.20). In case of 

percent reduction of lady bird beetle larvae over control due to application ofdilThrent 

management practices against brinjal shoot and fruit borer, the highest reduction was 

observed in T 	(87.71%) followed by T 	(73.73%) and T 	(65.93%). On the other- ther.

hand, 

the lowest reduction was observed in T7 (19%) followed by '13  (40.22%). As'i hand, the 

result, the trend of reduction of lady bird beetle larval population among diffcn; 1çy\.4 

management practices was  

From these Jindings it revealed that f 	reduced the highest population comprising 

Ripeord 10CC 	I. I mIlL of water at 7 days interval and showed the most adverse 

effect in reducing (87.71%) the larvae of lady bird beetle population during the 

management of brinjal shoot and fruit borer that closely flowed by Ti', (73.73%) 

comprising spraying of Suntap 50SP 	2gJL of water at 7 days interval. On the other 

hand. 17 (19%) showed the least adverse efJèet in reducing (19%) the larvae of lady 

bird beetle population during the management of brinjal shoot and fruit borer flowed 

by i'3  (40.22%) comprising spraying of Neem Leaf extract 	200g11. of water at 7 

days interval and T2 (50.85%) comprising spraying of Neem Seed Kernel extract 

lOOg/L of water at 7 days interval. 

In comparison with synthetic chemical and botanical based management practices. 

synthetic chemical insecticide Ripeord IOEC and Suntap 50SP (Cartap) redticed the 

highest number of lady bird beetle larval population than botanical based management 
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Tate 	I % 
frui Li ng Mean Red uct ion 
stage over control 

0.45 ed 0.20 ef 65.93 

0.29 ed 

0.36 c 

50.85 

40.22 

0.24 de 59.23 

0.07 g 

0.161 

87.71 

73.73 

0.48 h 

0.60 a 

19.00 

- 

0.56 bed 

0.64 be 

0.49 cd 

0.18e 

0.3Sde 

0.76 ah 

1reat inent Vegetative 
sta2e 

Earl" 
fruiting 
stage 

0.06 he 	I 0.09 ede 

0.l3bc I 0.20hc 

0.16h 	0.28h 

0.09bc 0.15ed 

0.02 c 0.03 e 

0.04 he 0.07 de 

0.29 a 0.41 a 

0.39 a 	0.51 a 

practices such as NeelTi I .eai extract (40.22%).Neem Seed Kernel extract (50.851io) 

etc. 

Table 17. Number of ladybird beetle larvae counted through visual observation 
in the brinjal field 

Incidence oF lady bird beetle larvae (no./plant) 

LSD(ooI) 	0.1087 	
[
_0.1087 	0.2034 	0.07686 - 	- 

C'V(%) 	26.86 	19.36 	15.21 	10.96 	 - 

In column. means containing saute letter indicate significantly similar under DMRT at 1% level of 
significance. Values are the means ofihrce replications. 

Spraying of Neern oil i. 3m1/Litrc of ater at 7 days interval: T = Spraying of Neern Seed 
Kernel extract 4 lOOg/Lilre of water at 7 days interval: T - Spraying of Neeni Leaf extract 
200g/Litrc of water at 7 days interval: T4  Spraying of Garlic extract 4't 2giLitre of water at 7 days
interval: ic SpraYing of Ripeord IC F.0 41 I mi/Litre of water at 7 days interval: T,. = Spravin of 
Suntap 50 SP 6.4 2g'l.ilre of water at 7 days interval; T, = I land picking and destnjction of infested 
shoot & fruit at 7 days interval:T8  Untreated Contrail 

4.21. Effect on the incidence of field spider through visual count 

Signilicant variations were observed among difièrcnt management practices in terms 

of field spider population through visual count during the management of brinjal 

shoot and fruit borer in the field. In ease of vegetative stage, the highest number of  

field spider per plant was recorded in T5  (0.30) comprising ttntreated control which 

was statistically different from all other treatments ihllowed by 1'7  (0.23). 13 (0.16) 

and T (0.13). On the other hand. the lowest number of field spider through visual 
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count was recorded in IA (0.02) which was statisticalls similar with l, (0.05 

fo)lowed by 11  (0.08) and 14 (0.10). More or less similar trends of' [kId spider 

population among di lierent treatnients were also observed in ease of earls fruiting 

stage and late fruiting stage. 

Considering the mean population of field spider counted visually the highest number 

of field spider per plani was also observed in T5  (0.62) comprising untreated control 

which was statistically dijièrent from all other treatments lollowed by T, (0.50). L 

(0.38) and T. (0.32). On the other hand. the lowest number of field spider through 

visual count was observed in Ic (0.07) which was statistically similar with T6  (0.15) 

Ibliowed by Tj  (0.22). In ease of percent reduction of field spider over coitftol due to 

application ol different management practices against brinjal shoot and fruit borer. the 

highest reduction was observed in Ti. (88.121N) followed by T (75.68%) and T1  

(64.331N.). On the other hand, the lowesi reduction was observed in T7  (19.46%) 

Ibllowed by 1; (38.38%). As a result. the trend of reduction of field spider population 

among different management practices was 15>T6>T1>T4>12>T3>T,>T8. 

From the above findings it was revealed that 1< reduced the highest population 

comprising Ripcord I OEC 	I nil/I, of water at 7 days interval showed the most 

adverse effect in reducing (88.12%) the field spider population during the 

management of brinjal shoot and fruit borer flowed by T6  (75.68%) comprising 

spraying of Suntap 50SF ' 2g/1. of water at 7 days interval. On the other hand. T7  

(19.46%) showed the least adverse effect in redtzcing (19.46%) the field spider 

population during the management of brinjal shoot and fruit borer flowed by T1  

(38.38%) conipnsing spraying of Neem Leaf extract (d 201,/L of water at 7 days 

interval and 12 (48.65%) comprising spraying of Neern Seed Kernel extract4 lOOgJL 

of water at 7 days interval. 

In comparison between synthetic chemical and botanical based management practices, 

synthetic chemical insecticides Ripcord IOEC and Suntap 50SF (Cartap) reduced the 

highest number of field spider population than botanical based management practices 

such as Necni Leaf extract (38.38%). Neem Seed Kernel extract (48.651%)). More or 

less similar findings were also reported by several researchers. FAQ (2003) reported 

that application of insecticides reduced the population of beneficial insects especially 

spiders and lady bird beetle from the brinjal agro-ecosystem. 
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Table 18. N urn her of field spider p(il)ullitu) con nted through visual oI)scnation in 
the hnnj al field 

Incidence ol' held spider (no./pl:tnl) 

Treatment . F:, rI v I ate 
Veuctative .... 

Irttiltnu Iruitiiiu Mean Reduction 
staae 

stage stage over control 

0.08 cde 0.27 ef 0.31 ed 0.22 ef 64.33 

12 0.13 e 0.3$ ed 

0.47 be 

0.32 de 

0.43 be 

0.51 h 

0.44 be 

0.32 ed 

0.38 e 

0.29 de 

48.65 

38.38 T3 0.16 be 

0.10 cd 14 53.51 

i 	0.02e 0.08g 0.11 e 0.07g 88.12 

11.6 
0.05 de 0.38 fg 0.22 de 0.15 fg 75.68 

T7  0.23 ab 0.57 h 0.70 a 0.50 b 19.46 

Tg 0.30 a 0.75 a 0.80 a 0.62 a - 

LSD01 0.07686 0.1087 
J 	

0.1331 0.07686 - 

CV(%) 11.64 11.36 11.40 7.07 - 

in column, means containing same letter indicate sign ificatuly similar under DMR'E at 1% level of 
significance. Values are the means of three replications. 

Ii 	Spraying of Neem oil Q: 3mFLitre of water at 7 days interval: T, = Spraying of Neem Seed 
Kernel extract 	IOOg'Litre of water at 7 days interval: 1. 	Spraying of Neem leaf extract (i 
200gl.itre of waler at 7 days interval; T 4  - Spraying nf Garlic extract 	2g1-itre of water at 7 days 
interval: 'F5  - Spraying,  of Ripeord 10 LC 	I ntVLiire of water at 7 days interval: 1, - Spraying of 
Suntap 50 SI 	2g1 .itre of water at 7 days interval: T, = I land picking and desiniclion of infested 
shoot & fruit at 7 days interval: T - Untreated Controlj 

4.22. Relationship between shoot infestation and population of ladybird beetle 

and field spider 

As depicted in the Figure 5. it revealed that higher population of predatory ladybird 

beetle adult and larvae as well as predatory field spider were found in the treatments 

where the shoot mlè.station of eggplant were found also higher. Conversely, the higher 

level of' shoot infestation was reduced by the treatments which had higher adverse 

effect on the incidence of brinjal shoot and fruit borer. Simultaneously, these highly 

toxic treatments also adversely affected the population of' predatory ladybird beetle 

adults and larvae as well as predatory field spiders in the brinjal field. 'l'hat is the best 
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Treatments 

treatment (l'$) reduced the ladybird beetle adult and larvae as well as field spider at 

maximum level by maintaining the shoot infestation at minimum level. 

fl %Shoot infestation 	 ——Fteld spider (no./plant) 

—r— Ladybird beetle lanac (no./plant) 
	— Adult ladybird beetle adult (no./plant) 

Figure 5. Synchronization of shoot infedstation with predatory 
ladybird beetle and field spider 

IT 	Spraying of Nccm oil :O 3nit/Litre of water at 7 das interval: T: Spraying of Neem Seed 
Kernel extract o mUg/Litre of water at 7 days iiucrval: T1 	Sprasing of Neern Lear extract a 
200g/Litrc of water at 7 dn•s imenaL T. 	Spraing of Garlic extract 4 2g/Litre of water at 7 days 
intenal: T = Spraiitg of tkipcord It) EC t.  tmIJLitre of water at 7 days interval: T6  = Spraying of 
Suniap 50 SP @ 2g6tre of water at 7 dais interval: T• I-land picking and destniction of infested 
shoot & fruit at 7 days interval: T = Untreated Controlj 

Thus, it is revealed that the chemical treatments T5  comprising Ripcord IOEC @ 

lmlL1  of water and Tt. comprising Suntap 5051' @ 2g L1  of water both sprayed at 7 

days interval reduced the maximum level of shoot infestation as well as reduced the 

maximum population of natural enemies than any botanicals viz. neem oil, neem seed 

kernel extract, neem leaf extract and garlic extract. 

4.23. Effect on the incidence of adult lady bird beetle through pitfall trap count 

Significant variations were observed among ditterent management practices in terms 

of lady bird beetle population through pitfall trap count during the management of 

brinjal shoot and fruit borer in the field. In case of vegetative stage, the highest 

number of adult lady bird beetle per plot was recorded in T8  (183) comprising 

untreated control which was statistically different from all other treatments followed 
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Lw 1' I •59. 1; I .30) and l i (1.10). On the other hand, the lowest number ol' adult 

lad' bird beetle thiouuh pitfall trap count 	as recorded in T (0. I 3) which was 

statistically similar with 1, (0.23) loilowed by l  (0.74) and l (0.94). More or less 

similar trends ol adult mdv bird beetle insect population among di Ilerent treatments 

were also observed in case of early and late fruiting stage. 

Table 19. Number of adult lady bird beetle counted through pitfall trap in the 
brinjal field 

Incidence of adult lady bird beetle (No./pitfall trap) 

'i'reatment Early Late % Reduction 
Veectative . 

Iruiling Iruttinu 	Mean over control 
staee 

stage 

0.45 ef 

stage 

0.74 de 	0.64 1 T1  0.74 e 

l.lOcd 

67.95 

0.24 ed 1.19 e 1.05 d 47.57 

T3  1.30 c 0.96 be 1.57 h 

0.92 cd 

0.44 e 

1.28 e 

0.25 e 

0.25 g 

36.05 

T4  0.94 de 0.67 de 57.60 

0.131 0.191 87.32 

T6  0.23 f 0.30 f 0.55e 0.36g 81.97:Y 

LU rary,Vh 1.59h 1.14b 1.83 b 1.52 h 234i 

-< 
is 1.83a l.óOa 2.56a 1.20a - 	N 

0.2174 0.2431 0.3074 0.1537 - 

CV(%) 	8.96 	13.13 10.37 	6.46 	 - 

In column, means containing same letter indicate signiFicantly similar under DMRT at 3% level of 
signiFicance. Values are the means of three replications. 

IT 	Spraying of Neern oil 4i1 3mt/Litre of water at 7 days interval; T, - Spraying of Neem Seed 
Kernel extract 	100gLitre of water at 7 days interval; T 	Spraying of Neeni Leaf extract CeP 
200g.1.itrc of water at 7 days interval: T4 	Spraying ol' Garlic extract 	) 2giLitre of water at 7 days 
interval: T 	- Spraying of Ripcord to CC rei,  lml!t.itrc of water at 7 days interval: T6  = Spraying of 
Suntap 50 SP ä: 2g/Li1re of water at 7 days interval: '17  Hand picking and destruction of infested 
shooL & fruit at 7 days interval: t = UntTeatcd Controlj 

Considering the mean population oladult lady bird beetle counted by pitfall trap, the 

highest number of adult lady bird beetle per plot was also observed in 	I' 	(1.52) 

comprising hand picking which was statistically dilThrcnt from all other treatments 

(allowed by i 	(1.20). T3  (1.28) and 12(1.05). On the other hand, the lowest number 
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ol adult lady bird beetle througlt pittall trap count was ohsered in Ic (0.25) which 

was statistically similar with I. (0.36) thllowed b 	I (0.64). In case of percent 

reduction o I' adult lady bird beetle over coin rot due to application of di ilirent 

management practices against brinjal shoot and fruit borer, the highest reduction was 

observed in l (87.32%) followed by 16 (81.97%) and T (67.95%). On the other 

hand. the lowest reduction was observed in 17 (23.74%) lolltiwed by 13 (36.05%). As 

a resuli the trend of reduction of adult lady bird hectic population pitfall trap count 

among di IThrent manaacmcnt practices Was ic>T>l t >T.i>T*::.l3>T*l g. 

From the above findings it revealed that 15  reduced the highest population comprising 

Ripeord 10 EC •'ii I mI/f. ol water at 7 days interval showed the most adverse effect in 

reducing (87.32%) the aditli lads bird beetle population during the management of 

brinjal shoot and fruit borer that closely liowed by 1'(, (81.97%) comprising spraying 

of Suntap 50 SP tj;  2g!1. of water at 7 days interval. On the other hand. I? (23.74%) 

showed the least adverse effect in reducing (23.74%) the adult lady bird beetle 

popitlation during the management of brinjal shoot and fruit borer flowed by T3  

(36.05%) comprising spraying of Neeni Leaf extract 	200gfL of water at 7 days 

interval and 12(47.57%) comprising spraying of Neem Seed Kernel extract 	10001, 

of water at 7 days interval. 

In comparison with synthetic chemical and botanical based management practices, 

synthetic chemical insecticide Ripeord 10 [C and Sttntap 50 SP (Cartap) reduced the 

highest nttmber of adult lady bird beetle population than botanical based management 

practices such as Nccm Leaf extract (36.051/0). Neem Seed Kernel extract (72.57%) 

etc. More or less similar findings were also reported by several researchers. Tohnishi 

at aL (2005) stated that neem prodtiets were less toxic to lady bird beetle, spiders and 

other predators than chemical insecticides. 

4.24. Effect on the incidence of larvae of lady bird beetle through pitfall trap 

count 

Significant variations were observed among different management praelices in terms 

of lady bird beetle larval population through pitfall trap count during the management 

of brinjal shoot and fruit borer in the field. In case of vegetative stage. the highest 

number of larvae of' lady bird beetle per plot was recorded in Ts (0.89) comprising 

untreated control which was statistically different from all other treatments followed 
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In I (0.66). 1 (0.40) and I' (0.27). On the other hand. the lowest number of adult 

lady bird beetle throu Ii pitthll trap count was recorded in 1 5  (0.01) which was 

statistically similar with l, (0.03) lollowed by T 1  (0.17) and T 4  (0.15). More or less 

similar trends of larvae of lads bird hectic insect population among di ITerent 

treatments were also observed in case of early fruiting stage and late Iruting stage. 

Table 20. Number of adult ladybird beetle larvae counted through pitfall trap in 
the brinjal held 

Incidence oh lath bird 

Treatment 	 . 	Earls' 
Ve"etauve 0 	fruittna 

sta"e 0 	stage 

0.17 c 	0.44 e 

1-2 	0.27 be 	0.717 cd 

beetle larvae (no./pitfall trap) 

I Sate 
fruiting 
stage 

Mean 

0.43 e 

% Reduction 
over control 

75M0 0.73 e 

1.11 	ed 0.70 ed 58.99 

Ti 0.40 h 

0.15 be 

0.86e 1.23 c 0.82 e 51.77 

68.37 0.60de 0.87 de 

0.23 F 

0.54 de 

15 0.017c 0.11 f 0.12 F 

0.20 f 

93.16 

Tb 0.03 c 0.20 1 

1.50 h 

0.37 1 - 	88.09 

17  0.66 a 1.72 b 1.30 h 24.02 

0.89a 1.71a 2.51a lila - 

LSL)o.o t)  0.2431 
f 	

0.1883 0.3350 0.1883 - 

cVr/1) 31.09 10.00 12.68 10.22 - 

In column, means containing same letter indicate significantly similar tinder DMRT at % level of 
significance. Values are the means of three replications. 

[T 1 	Spraying of Neem oil 	3rnliLitre of water at 7 days interval: T 	Spraying of Neem Seed 
Kernel extract ( lOOg!l.itre of water at 7 days interval: T3  = Spraying of Neem Leaf extract 7: 

200g111.itre of water at 7 days interval; T. - Spraying of Garlic extract 	2g/l.iire of water at 7 da>s 
interval: T = Spraying of Ripcord 10 EL -,q linl/Lirre of water at 7 days interval: Tb  Spraying of 
Suntap 50 SP . 2gLitre of water at 7 days interval: 1, = Hand picking and destruction of infested 
shoot & fruit at 7 days interval; T - Untreated Controlj 

Considering the mean population larvae of lady bird beetle counted by pithitIl trap, the 

highest number of lady bird hectIc larvae was also observed in Ts  (1.71) comprising 

untreated control which was statistically different from all other treatments followed 

by T7  (1.30). T3  (0.82) and T 2  (0.70). On the other hand, the lowest number of lady 
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bird hectic larvae Lhrouidi pitlitil trap count \\as  obsered in l tO. 12) which was 

statistically similar dth 'I',. (0.20) hullowed by Ii  (0.43). In ease of percent reduction 

of lad' bird beetle larvae over control due to application of di Ilerent management 

practices against brinal shoot and Iron borer, the highest reduction was observed in 

Ic (93. I 6%) follov. ed by .i. (88.09%) and T1  (75.00%). On the other hand. the lowest 

reduction was observed in 12 (24.02%) followed by L (51.77%). As a result the trend 

of reduction of lady bird beetle larval population through pitlai I trap count anumg 

different management practices was 

From the above findings it revealed that 15  reduced Lhe highest population comprising 

Ripcord IOEC '41  bilL of water at 7 days interval showed the most adverse effect in 

reducing (93. 160K) the larvae ol' lady bird beetle population during the management ol 

brinjal shoot and fruit borer that closely flowed by T4  (88.09%) comprising spraying 

ol' Suntap 50SP 	2211- of water at 7 days interval. On the other hand. T7  (24.02%) 

showed the least adverse cfièct in reducinu (24.02%) the larvae of lady bird beetle 

population during the management of brinjal shoot and fruit borer flowed by 1 3  

(51 .77%) comprising Neem I .eaf extract ci 200g1 of water at 7 days interval and T2  

(58.99%) comprising Necm Sced Kernel extract 4 lOOg/L of water at 7 days interval. 

In comparison with synthetic chemical and botanical based niaiuigenient practices, 

synthetic chemical insecticide Ripeord IOEC and Suntap 50SPreduced the highest 

number of lady bird beetle larval population than botanical based management 

practices such as Necm Leaf extract (51.77%), Neern Seed Kernel extract (58.99%) 

etc. 

4.25. Effect on the incidence of field spider & other arthropods through pitfall 

trap count 

Significant variations were observed among different management practices in terms 

of field spider & other arthropods population through pitlitll trap count during the 

management of brinjal shoot and fruit borer in the field. In case of vegetative stage, 

the highest number of spider & other arthropods per plot was recorded in F (1.57) 

comprising unLreated control which was statistically different from all other 

treatments followed by 'l'i (1.12), 1'; (0.73) and i' (0.51). On the other hand, the 

lowest number of spider & other arthropods through pitfall trap count was recorded in 

L (0.05) which was statistically similar with T (0.12) followed by T (0.18) and 1. 
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(0.23). More or less similar trends of spider & other arthropods population among 

di fl'erein treatments were also observed in case ui earls fruiting stage and late fruiting 

stave. 

'table 21. Number of field spider and other arthropods counted through 1)111311 
trap in the brinjal field 

Incidence of field spider & other arthropods (no/pitfall trap) 

1rcatment . 	I arlv 	I ate 	 % Reduction 
\egeiattve 	. 	. 

I rut t ng 	I rut [trig 	Mean 	over control 
stage 

slage 	stage 

0.18 d 	0.69e 	I .Me 	0.801 	70.97 T 

IF, 
f 	

0.51 c 	1.51 c 2.22c 1.42 d 48.79 

0.73 c 	1.77c 2.37c 1.62c 41.34 

14  

	

0.23 d 	1.07 d 

	

0.05 d 	0.18 f 

1.88 d 1.06 c 61.69 

15  0.55 g 0.26 Ii 90.72 

0.12 d 	0.35 of 81.45 T6  1.08 f 0.51 g 

2.88 b 2.17 b 21.68 17 

	

1.12 h 	2.51 h 

	

1.57 a 	3.51 a TK 3.22 a 2.77 a - 

LSD(Q ol)  0.2549 0.3437 0.3169 0.1719 - 

CV(%) 	18.38 	9.80 	6.61 	5.12 	 - 

In column, means containing same letter indicate significantly similar tinder DMRT at 1% level of 
significance. Values are the means ol'tliree replicalions. 

[1' 	= Spraying ol' Neem oil `iil 3m1!Litre of water at 7 days interval: T2  - 	Spraying of Neem Seed 
Kernel extract ii; 	IOU JLitre of water at 7 days interval: T 	- Spraying ol' Neem Leaf extract (ñ. 
200g!L.itre of water at 7 days interval: 14  = Spraying of Garlic extract 4i1 2g!Litre of water at 7 days 
interval: 15 	Spraying of Ripcord 20 IX 	lml'l.itrc of water at 7 days interval: 're, 	- Spraying of 
Suntap 50 SP 	i' 2nil!Litre of water ;it 7 days interval: 17 	I-land picking and destruction of infested 
shoot & fruit at 7 days interval: L = Untreated Controll 

Considering the mean population the spider & other arthropods cowited by pitfall 

trap. the highest number of spider & other arthropods per plot were also obsen'ed in 

Ts (2.77) comprising untreated control which was statistically dilièrent from all other 

treatments ibilowed by T, (2.17). 13  (1.62) and T 2  (1.42). On the other hand, the 

lowest number of spider & other arthropods through pitfall trap count was observed in 
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Ic (0.26) which \vas siatisticalI similar sith I (U.S I ) follo"ed h I 1  (0.80). In case 

of percent reduction of' spider & other arthropods over corn ml due to application of 

di Ikrcnt management praci ices againsi brinjal shoot and fillit borer. the highest 

reduction was ohserwd in 14 (90.72%) followed by T(, (SI .451V) and 'F1  (70.979N). On 

the other hand, the lowest reduction was observed in 1 7  (21.68%) followed by 1 

(41.341/'0). As a result the trend of reduction of spider & other arthropods population 

through pit thu 	trap count among different management practices was 

Ts>T4>T>Ti:>ls>1.;:>Ii>1. 

From the above findings it revealed that '15 reduced the highest population comprising 

Ripcord I GEC 6'1 I ml!]. ol' water at 7 days interval showed the most adverse etièet in 

reducing (90.720%) spider & other arthropods population dttring the management of 

brinjal shoot and fruit borer that was close to 'l (81.45%) comprising spraYing of 

Suntap 5OSP 4I 2g[I. of water at 7 days interval. On the other hand. 17 (21.68%) 

showed the least adverse effect in reducing (21.68%) the spider & other arthropods 

population during the management of brinjal shoot and fruit borer Flowed by T3  

(41.34%) comprising Neem l.eaf extract200gfI. olwater at 7 days interval and l 

(48.79%) comprising Neeni Seed Kernel extract (è IOOgiL of water at 7 days 

interval. 

In comparison with s>mthetie chemical and botanical based management practices, 

synthetic chemical insecticide Ripcord IOEG and Suntap 50SJ (Cartap) reduced the 

highest number of spider & other arthropods population than botanical based 

management practices such as Neern Leaf extract (41.34%). Ncern Seed Kernel 

extract (48.79%) etc. More or less similar findings were also reported by several 

researchers. Maleque c/ at (1999) and Rahman (2006) reported that the lady bird 

beetles and spiders were seriously affected in the field where Cypermethrin was 

applied at weekly intervals. 

{( ftiracvY 
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Chapter V 

Summary and Conclusion 



CHAPTER V 

SUMMARY AN!) CONCLUSION 

The studs was conducted in the experimemal field of Sher-e-l3angla Agricultural 

university. Dhaka during the period Ironi November. 201 2 to May. 201 3 to lind out 

the elThctiveness of botanical and chemical insecticides as ecofriendlv manaQemenL 

practices in reducin9 the infestation of Brinjal Shoot and Fruit Borer ( I3SFB ) as well 

as the I itpael on the incidence ol' natural enemy in brinjal field. 1 he treatments were 

comprised four botanical products viz. I 	Spraying of neeni oil @ 3m1/l . of water: 

Spraying of neem seed kernel extract i21: 1 00gm/I. of water: i' - Spraying of 

neem leaf extract (a 200gni/L of water: 14  - Spraying of garlic extract i4i 21,  IL of 

water: two synthetic chemical insecticides viz. T., =  Spraying of Ripcord 10 FC 

1 nil/I. of water; T4  - Spraying of Suntap 50 SI' 	2 g/l, of water: hand picking and 

destruction of infested shoots and fruits at seven days interval and untreated control. 

In terms of percent shoot infestation during the management of brinjal shoot and fruit 

borer, spraying of Ripcord I OEC performed best result in reducing highest shoot 

inlestation (72.96%) over control and the next treatments with spraying of Suntap 

5OSP showed the significantly higher reduction of inthstaiion. I land picking and 

destrtiction of infested shoot and fruit showed the least perlormance (28.02%) in 

reducing shoot infestation. As a result, the trend of dilicrent management practices in 

terms of percent shoot infestation reduction was Ripcord IOEC > Suntap 505P > 

Neeni oil > Garlic extract > Neem seed kernel extract > Nccm leaf extract > Iland 

picking. 

In ease of fruit infestation by number. T5  performed best result in reducing highest 

fruit infestation by number (6. 70%) over control followed by 'lo (64.53%) and T1  

(45.16%). whereas T7  showed the least performance (24.92%) in reducing percent the 

fruit infestation by number over control. As a result, the order of performance of 

different management practices in terms of percent fruit infestation reduction by 

number was Ripcord IOEC > Suntap 50SP > Neem oil > Garlic extract > Neem seed 

kernel extract > Neeni leaf extract > Fland picking. Similarly, in terms of fruit 

infestation by weight. '1's also performed best result in terms of percent fruit 

inlestation by weight reduction (72.58%) over control followed by T (66.80%) and 

ii (49.21%). whereas T7  showed the least performance (29.640NO). As a result. the 
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order of performance of' di Jflieni managenieni praci ices in terms of percent fruit 

infestation reduction bs weighi as Ripcord I QEC> Sunup 5051' 	Neem oil > 

Garlic extract > Neein seed kernel extract > Neem leaf extract > I land picking. 

In terms ol plant ink'station 1w number. I perlornied best result in terms of' percent 

plant i ilcstation by number reduction (55.93%) over control lollowed by Tb (53.3 1%) 

and l (25.58%). whereas 1-7  (9.86%) showed the least performance. As a result, the 

trend of different management practices in terms of percent plant infestation reduction 

was Ripcord l0lic > Suntap 5051' > Neem oil > Garlic extract > Neem seed kernel 

extract :> Neem leaf extract > I land picking. Considering the efkct or management 

practices (in the height of eggplants. 'l'perfornied best result in increasing the 

maximum plant height (31 .20%) over control followed by T (28.481/4 ) whereas l7 

showed the least performance (2.520/0) over control. As a result, the trend of dilThreni 

management practices in terms ()('percent plant height increase was 15- i' TI > T4 > 

17 > 1 > 17 > T. Similarly. '[ performed best result in increasing maximum number 

of branch per plant (50.63%) over control Jollowed by '1h (43.69%) whereas 

(2.36%) showed the least performance (2.36%) in increasing percent the number of 

branch per plant over control. As a result. the trend oldilferent management practices 

was Ripcord IOEC > Suniap 50SP > Neem oil > Garlic extract > Necin seed kernel 

extract> Neem leaf exlraet > Hand picking. 

in case of fruit related yield attributes, the length of healthy fruit during the 

management of brinjal shoot and fruit borer. '1s  perknncd best result in terms of 

percent fruit length increase (56.34%) over control followed by lb (45.80%) whereas 

ly (5.00%) showed the least performance (2.52%) in increasing fruit length over 

control. As a result, order of the performance of different management practices in 

increasing fruit length was Ripcord I OEC > Suntap 50SP > Neem oil > Garlic extract 

> Neeni seed kernel extract > Neem leaf extract > [land picking. Similarly. 

Tsperfornied best result in increasing (61.54%) girth of healthy fruit over control 

followed by '1 (47.86%) and T1  (33.04%) whereas T7showed the least performance 

(3.13%) in increasing percent girth or healthy fruit due to brinjal shoot and fruit borer 

over control. As a result. order the trend of different management practices in terms of 

percent girth of healthy fruit increase was Ripcord IOEC > Suntap 50SP > Neem oil> 

Garlic extract > Neeni seed kernel extract > Neem leaf extract > Iland picking. 

Likewise of length and girth of fruits. 'lSalso performed best result in increasing 
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(72.22%) number of fruit per plant over control löIItned hr Tb (46.94%) aud 1 

(31.41 %). whereas T7  showed the least performance (18.67%) over control. As a 

result, order the trend of dilThrent management practices in terms of erccnl number 

of' fruit per plant increase was Itipeord I OH.' 	Suntap SOS!' > Neem oil -> ( jarlie 

extract > Neem seed kernel extract .> Neem leaf extract > Hand picking. In terms of 

single fruit weight. 15  perlormed best result in increasinu maximum fruit eight 

(90.85%) over control hollowed hr 'l, (69.82%) and 'l (44.58%) whereas T7  showed 

the least performance (I 6.36%) over control. As a result, order the trend of di Iièrent 

management practices in terms of percent weight per healthy fruit increase was 

Ripcord I ONC > Sunup 50SP > Neem oil > Garlic extract > Neem seed kernel extract 

> Neem leaf extract> Hand picking. 

Considering the relationship of shoot and fruit inlestation as compared with the plant 

and fruit related yield attributes, it was revealed that number of branch and fruit per 

plant: lenuth. girth and single fruit weight were found maximum in those treatments 

where the shoot and fruit infistation caused by BSPB were lotind minimum and vice-

versa. As the best treatment Tireduced the highest percent of shoot and fruit 

infestation, ccnverselv it increased the maximum number of branch and fruit per 

plant: length. girth and single fruit weight. These variations were lound due to 

efficiency variations of (lilierent management practices applied against brinjal shoot 

and fruit borer. 

In case of fruit yield. T.i performed best result in increasing highest percent yield 

(147.85%) over control followed by Ti, (127.571/o) and T (65.06%). whereas i'7 

(30.9 1%) showed the least perlonnance (30.91%) over control. As a result. the order 

of the performance of different management practices in terms of percent yield of 

brinjal fruit increase was Ripcord I OEC > Suntap SOSP > Neeni oil > Garlic extract > 

Neem seed kernel extract > Neeni leaf extract > I-land picking. From the correlation 

study it was revealed that there were highly significant (rO.OI ) and strong (r = 0.923) 

correlations Ibund between yield of brinjal and shoot inlèstation, where yield was 

negatively correlated with the shoot infestation, i.e.. the yield of brinjal decreased 

with the increase of shoot inibstation. Similarly, the highly significant (p0.0 I). 

strong (r0.90) and negative correlation was also observed between fruit inlèstation 

and yield of brinjal. i.e.. the yield of brinjal decreased with the increase of fruit 

infestation. 
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Impact 01 management practices on prcdator iath'bi rd beetle and Other 

a rth ropnds 

( 'onsidering the impact of the management pi'acuees on the population of ladybird 

beetle counted visual iv. f< comprising spraying of Ripeord I OFC (a I mi/I. of water at 

7 days interval adversely affected and reduced the highest population (87.43%) of 

adult lad" bird beetle over control followed by 'l', (77.720N) comprising spraying of 

Suntap 50SP (ii: 2g/1, of water at 7 days interval. T (60.58%). whereas lH (16.31%) 

comprisinu hand picking and destruction of infested shoot and fruit at 7 das interval 

showed the least level oI'adversc effect in reducing (10.31%) the adult ladybird beetle 

population over control during (he management ol brinjal shoot and fruit borer. As a 

result, order ol the level of adverse impact among different management practices in 

reducing the population of adult ladybird beetle in the brinjal field was Ripeord I OFC 

> Suntap 50SP > Neem oil > Garlic extract > Neem seed kernel extract > Neem leaf 

extract > Hand picking. 

Similarly. T also adversely affected the population of ladybird beetle larvae during 

the management of 135113 and reduced the highest population (87.71%) over control 

followed by T6 (73.73%) and T1  (65.93%). whereas 'F7  (19.00%) showed the least 

level (19.00%) of adverse effect in reducing ladybird beetle larvae through visual 

count. As a result, order of the level of adverse impact among different management 

practices in reducing the population of ladybird beetle larvae was Ripcord IOEC > 

Suntap 50SP > Neem oil > Garlic extract > Neem seed kernel extract > Neeni leaf 

extract> 1-land picking. 

Likewise of ladybird beetle adults and larvae. T5  also adversely affected population of 

predatory field spider in the brinjal field and reduced the highest population (88.12%) 

over control as compared with other management practices applied against brinjal 

shoot and fruit borer flowed by T (75.68%). whereas 17  (19.46%) showed the least 

adverse effect in reducing (19.46%) the field spider population. 

When the population of ladybird beetle were counted through pitfall trap, it was 

revealed that the Ti also adversely affected the population and reduced the highest 

population of ladybird beetle adult (87.32%) and larvae (93.16%) over control 

Ihllowed by '16 (81.97% & 88.09%. respectively) and T1  (67.95% & 75.00%, 
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resecrivelv). whereas the reductions were lowest in 17  (23.74°, & 24.021%. 

respectively) over control during the niaruigenient of brinjal shoot and li-uit borer. 

I .ike ise of lad hi RI beetle adults and Ian ac. when counted through pitfall trap. it 

was monitored that 14 reduced the highest population (90.72%) of predatory field 

spider and other arthropods in the brinjal field over control followed by T1, (8 I 

and I (70.97°/u). whereas 1', showed the least hazardous elThct and reduced the 

lowest population (2 I .68%) over control during the management of brinjal shoot and 

fruit borer. As a result, order of the level of hazardous iinpaci on the population of 

field spider and other arthropods was Ripcord I 0EC ....Suntap 50SP > Neem oil > 

Garlic extract > Neem seed kernel extract > Neem lealextract > I land picking. 

Considering the effectiveness of dilferent management practices in terms of reducing 

the level of inlbstation caused by BSFB as well as their impacts on the predatory 

ladybird beetle and other beneFicial arthropods. it was revealed that higher population 

of predatory ladybird beetle adult and larvae as well as predatory field spider were 

Jound in the treatments where the shoot and fruit infestation ol eggplant were lound 

also higher. Conversely, the higher levels of shoot and fruit infestation were reduced 

by those treatments which had higher adverse effect on the incidence of brinjal shoot 

and fruit borer. Simultaneously, these highly effective and toxic treatments for BSFB 

also adversely affected the population of predatory ladybird beetle adults and larvae 

as well as predatory field spiders in the brinjal field. litus, the best treatment (Ti) 

reduced the maximum population of ladybird beetle adults and larvae as well as field 

spider by maintaining the shoot infestation at minimum level. Hence, it is revealed 

that the chemical treatments Ti comprising Ripcord lOLiC 	i?. I mll,' of water and T— 

compi ismg Suntap 5OSP ä 2g I 	of' 	atc, both spraLd at 7 da> s intet val 1L?duced 

the maximum level of' shoot and fruit infestation caused by BSFB. consequen1tlie!., 

reduced the maximum population of natural enemies than any other hotanicals h'a.sed 

treatments viz. neeni oil, neem seed kernel extract. neem leaf extract and garlic 

extract. 

CONCLUSION 

Based on the above findings of the study. the Ibllowing conclusions have been drawn: 
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Ripeord I 0l( and Suntap 50 SP sprayed at SeVer) days interval reduced 

maxi iimm plant and shoot i ntcstat inn as compared to botanical and hand 

picking and destruction of shoot and Iruit over control. 

. The cheniical insecticides were more toxic to 13*13 than plant products and 

exerted best effect on the decrease of insect damage. Such mechanical control 

as applied was assumed to perlorm results almost close to that of insecticides 

but could not do so. 

The signilcant reduction of USFU infestation in the insecticides treated ploL 

showed highly correlated with the increase of the yield. 

This management practice was iriore effective on the yield contributing 

characters ol brinjal plants than other management practices used in this study. 

The study showed that the considerable number of ladybird beetle adult and 

larvae were adverse]): affected by Ripcord and Suntap application. These two 

insecticides were toxic to the natural enemy along with other,,;. On the other 

hand, the hotanieals and mechanical control did not show any adverse efléct 

on the natural enemies of BSFI3. These management practices encouraged the 

natural enemies but they could not control the BSFI3 infestation to the extent 

of spraying of insecticides. 
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Appendices 



- 
Monthly average air temperature 

(°C) 	 Aeragc 	
l'otal 

Month Year 
_________ 	______________________ 	relative 

I 	 I 	 rainfall 
humidity 

(cii in) 
(%) 

Maximum 	Minimum 	Mean 

Nov. 2012 25.23 
	

18.20 21.80 74.90 4.0 

'lotal 
sunshine 
(hours) 

195.00 

APPENDICES 

Apjendix I: Ph'sical characteristics and chemical compositloil of' soil 01' the 
cx peli nieni a I pl ol 

Soil (:haracteristics 

Agrological Zone 

1,11 

Organic tiiafler 

Total N (%) 

Analytical results 

Madhupur Tract 

5.47 5,63 

0.82 

0.43 

Available phosphorous 
	

22 ppm 

Exchangeable K 
	

0.42 meq/ IOU g soil 

Source Soil Research Development Institute (SRL)l). I)haka. 

Appendix II Monthly average air temperature, relative humidity% rainfall and sunshine 
hours during the experimental period (November. 2012 to May. 2013) 
at Slier - e - l3angla Agricultural University campus. 

Dec. 2012 31.35 19.40 25.33 68.78 3.0 225.50 

Jan. 2013 33.20 22.00 27.60 64.13 Trace 220.30 

Feb. 2013 35.00 23.81 29.41 61.4 185 232 

Mar. 2013 35.00 24.95 29.98 64.27 180 240 

Apr. 2013 32.50 23.00 27.75 66.00 181 238 

May 2013 33.30 22.50 27.50 65.70 180 236 

Source:liangladcsh Meteorological Department (Climate Division), Agargaon. 
Dhaka - 1207. 
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