Bio Efficacy and Economics of
Selected Biopesticides against Shoot
and Fruit Borer [Leucinodes orbonalis
(G.)] on Brinjal

ABSTRACT

ThepresentinvestigationwascarriedoutinaRandomizedBlockDesignhaving3replications and 8
treatments (seven insecticides and one control) during kharifseason2023 conducted at the Central
Research Farm, NAINI, SHUATS, Prayagraj (U.P).
TheorderofeffectivenesswasobservedinChlorantraniliprole18.5EC(11.79),(8.01)>Spinosad45SC(13.
52),(10.52)>Emamectinbenzoate5%SG(14.91),(11.41)>Beauveria bassiana 1% WP (16.00),
(12.39) >Metarhizium anisopliae 1x10°
CFU/gm(16.71),(13.46)>Neemoil0.4%+Pongamiaoil0.1%(17.84),(14.79)>Neemoil2%(20.03),
(17.77) > untreated control plot (27.22), (32.12) based on percentage shoot
andfruitinfestation.WhilehighestyieldandbenefitcostratiowasobtainedinChlorantraniliprole18.5EC(22
0.95¢g/ha),(1:6.48)followedbySpinosad45SC(198.20g/ha),(1:5.68),Emamectinbenzoate5%SG(170.8
7q/ha),(1:4.98),Beauveriabassianal%WP(160.00q/ha),(1:4.75),MetarhiziumanisopliaelxlOSCFU/g
m(140.69g/ha),(1:4.13), Neem oil 0.4% + Pongamia oil 0.1% (125.50 g/ha), (1:3.68), Neem oil 2%
(99.85¢g/ha), (1:2.96). Lest monetary returns was obtained withuntreatedcontrol plot
(55.16g/ha),(1:1.70).
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1. INRTODUCTION

Brinjal or eggplant (Solanum melongena Linn.) is worldwide known as aubergine or
guineasquashwhichismostpopularandprincipalvegetablecrophenceregardedasKingofvegetables
belonging to the family Solanaceae. It is an important vegetable grown in all theseasons. Due to its
nutritive value, consisting of minerals like iron, phosphorous, calcium andvitamins like A, B and C,
unripe fruits are used primarily as vegetable in the country. (Danishand Alexander, 2022).

Globally,IndiarankssecondandChinaranksfirstintheproductionofbrinjal(57.9%ofworldoutput).Inindia,this
cropoccupies71.13lakhhectareareaalongwithannualproduction of 135.57 (lakh tone) and productivity
19.1 MT per hectare. In Uttar Pradesh, thearea under cultivation of brinjal is 3430 hectares producing
111.70 MT and the productivity is8MT/ha. (Kolheetal., 2017).

A general view ofthe pest problem inbrinjal inindia revealsthat thiscrop is attackedseverely by number
of pests, shoot and fruit borer (Leucinodes orbonalis), Epilachna
beetle(EpilachnavigintioctopunctataFab.),jassid(Amrascabiguttulabiguttulalshida),aphid,thrips and
white flies (Bemicia tabaci Gennadius). Out of these pests, shoot and fruit borer,Leucinodes orbonalis
G. is considered to be the most destructive. The infestation on brinjalcan be as high as 75 to 92%



Brinjal crop is attacked regularly or sporadically by at least 50insect pests and Aphid, Jassids,
Whitefly and shoot and fruit borer are categorized as majorpests of regular
occurrence.(PoojaandKumar, 2022).

Shoot and fruit borer,LeucinodesorbonalisGuenee of brinjal causing enormousdamage inall brinjal
growing areas. It is an internal borer which damages the tender shoots and fruits.The damaged
shoots and the flowers droop down, and the damaged fruits get rotten frominside. This reduces plant
growth, which in turn, reduces fruit number and size. The entry holeon the fruits is not visible as they
get smaller due to increase in size of fruits while a smalldepression can be often observed. Only the
large and more round exit holes are visible on thefruits.Such fruits losetheir marketvalue.(Vermaetal.,
2021).

Thebio-pesticidesplayanimportantroleininsectpestmanagementbytheirvariousinhibitory — actions  on
insect physiology and behavior. They are the best alternative to
chemicalinsecticidesagainstLeucinodesorbonalisonbrinjal. Theyarelocallyavailable,relatively

cheap, biodegradable, and easy to handle. They are bringing about the balance back to
theecosystem. As agriculture shift toward organic farming the organic farming, they have
muchbetterscopeinthemanagementtactics.(Warghat etal.,2019).

2. MATERIALSANDMETHODS

The present investigation was conducted at the experimental research plot of Department
ofEntomology,CentralResearchFarm,SamHigginbottomUniversityofAgricultureTechnology And
Science, Prayagraj, during Kharif season 2023 in a Randomized BlockDesign (RBD) with 8 treatment
and 3 replication using variety, Indam Supriya seeds in plotsize of 2m X 1m at a spacing of 60 cm X
45 cm with a recommended package of practicesexcludingplantprotection.Thesprayingwas
doneafterthepopulation reachedits ETL.

The poeulation of brinjal shoot and fruit borer was recorded 1 day before spraying and on 37" day
and 14" day after insecticidal application. The populations of brinjal shoot and fruitborer was recorded
on 5 randomly selected and tagged plants from each plot and then it willbeconverted into
percentofinfestation byfollowing formulas.

On Shoot:

Number Basis: The total number of shoots and number of shoots infested of five selectedplants
fromeach treatmentreplication wisewasrecorded.

. . No.of shoot infestation
% shoot infestation = x 100
Total no.of shoots

(Shyamraoetal.,2018)
OnFruit:

NumberBasis: Ateachpickingthetotalnumberoffruitandnumberoffruitsinfestationfiveselectedplants
fromeachtreatmentreplication wisewas recorded.

L. . No.of fruit infestation
% fruit infestation = - %100
Total no.of fruits

(Shyamraoetal.,2018)

Based on the yield data, the gross returns and net returns were calculated for eachtreatment. Gross
returns were calculated by multiplying total yield with the market priceof the produce. The ratio of



gross return and cost of cultivation will be work for eachtreatment and was used as benefit: cost ratio
(BCR) to compare the performance ofdifferent
treatments.Benefitcostratiowascalculatedbyusingthefollowingequation.

Gross return = Total yield x Market price

Gross returns
BCR =

Total cost
(Reddy and Yadav 2023)
3. RESULTS
3.1 FirstSpray-PerCentShootInfestation

The data onthe mean (3%, 7", and 14" DAS) of first spray for shoot infestation
ofLeucinodesorbonalisrevealedthatamongallthetreatmentslowestpercentshootinfestation
wasrecordedinT;Chlorantraniliprole18.5SC(11.79),followedbyT¢Spinosad45SC(13.52), T, Emamectinb
enzoate5%SG (14.91),T;Beauveriabassianal% WP (16.00), TsMetarhizium anisopliae 1x10® CFU/gm
(16.71), T4Neem oil 0.4% +Pongamia oil 0.1% (17.84) and T, Neem oil 2% (20.03) was least effective
among all thetreatments.Shootinfestationin ControlplotTewas(27.22)recorded.(Tablel)

3.2 SecondSpray-PerCentFruitinfestation

The data on the mean (3, 7" and 14™ DAS) of second spray for fruit infestation
ofLeucinodesorbonalisrevealedthatamongallthetreatmentslowestpercentfruitinfestationwas recorded in
T7 Chlorantraniliprole 18.5 SC (8.01), followed by T Spinosad 45 SC(10.52), T, Emamectin benzoate
5% SG (11.41), Ts;Beauveria bassiana 1% WP (12.39), TsMetarhizium anisopliae 1x10° CFU/gm
(13.46), Ty Neem oil 0.4% + Pongamia oil
0.1%(14.79)andtreatmentT;Neemoil2%(17.77)wasleasteffectiveamongallthetreatments.Fruitinfestatio
ninControlplotTewas (32.12)recorded.(Tablel).

The yields among all the treatments was significant as compared to control. The highestyield was
obtained in T,Chlorantraniliprole 18.5 SC (220.95 g/ha), followed by
TeSpinosad45SC(198.20qg/ha), T.Emamectinbenzoate5%SG(170.87g/ha), T;Beauveria bassiana 1%
WP (160.00 g/ha), TsMetarhizium anisopliae 1x10° CFU/gm(140.69 g/ha), T, Neem oil 0.4% +
Pongamia oil 0.1% (125.50 g/ha) and treatment T;Neemoil2% (99.85 g/ha).ControlplotTy(55.16
g/ha).(Tablel).

Whencostbenefitratioworkedout,interestingresultwasachieved,amongthetreatments,thebestandmostec
onomicaltreatmentwasfoundT,Chlorantraniliprole18.5 SC (1:6.48), followed by Tg Spinosad 45 SC
(1:5.68), T, Emamectin benzoate 5%SG(1:4.98),T,Beauveria bassiana 1% WP (1:4.75),
TsMetarhizium anisopliae 1x10°CFU/gm (1:4.13), T, Neem oil 0.4% + Pongamia oil 0.1% (1:3.68) and
T: Neem oil 2%(1:2.96) was found least effective among all the treatments. Control plot
To(1:1.70).(Tablel).



Tablel.Bioefficacyandeconomicsofselectedbiopesticidesagainstshootandfruitborer[Leucinodesorbonalis(G.)]Jonbrinjal

S. Treatments Doses PercentshootandfruitinfestationofLeucinodesorbonalis Yield(g/ha) B:C
No. ratio
Firstspray Second
(Shootinfestation) spray(Fruitinfestation)
1DBS 3DAS 7DAS 14DAS Mean 1DBS 3DAS 7DAS 14DAS Mean
T Neemoil2% 5ml/l 23.10 22.45 18.47 19.18 20.03 21.72 19.17 16.63 17.50 17.77 99.85 1:2.96
T, Emamectinbenzoate5%SG 0.4gm/l  20.42  17.32 13.31 14.08 1490 16.92 12.32 10.56 11.35 11.41 170.87 1:4.98
T3 Beauveriabassianal%WP  2.5gm/l 20.23  18.56 14.36 15.08 16.00 15.39 13.32 11.84 12.01 12.39 160.00 1:4.75
Ta Neemoil(0.4%)+ 25ml/l 21.26 21.05 16.23 16.25 17.84 16.40 14.97 13.26  16.15 1479 125.50 1:3.68
Pongamiaoil (0.1%) +2.5ml/I
Ts Metarhizium 4gml/l 2151 19.60 15.04 15.49 16.71 18.73 14.15 12.39 13.83 13.46 140.69 1:4.13
anisopliae1X10°CFU/gm
Te  Spinosad45%SC 0.5ml/I  21.07 16.16 1141 12.99 13.52 16.43 11.39 9.35 10.82 10.52 198.20 1:5.68
T7;  Chlorantraniliprole 0.4gm/l 20.01 14.65 9.77 10.95 11.79 15.95 9.30 6.89 7.83 8.01 220.95 1:6.48
18.5SC
Ts  Control 21.69 25.51 26.57 29.58 27.22 27.59 31.31 32.60 32.45 32.12 55.16 1:1.70
F-test NS S S S S NS S S S S
CD.at0.05% 1.14 1.52 1.19 2.54 1.67 1.82 2.70 1.35
S.Ed.(+) 0.53 0.71 0.56 1.18 0.78 0.85 1.26 0.63

DBS- Day Before Spraying; DAS- Day After Spraying
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4. DISCUSSION

InthepresentresearchworklowestpercentshootinfestationwasrecordedinT;Chlorantraniliprole18.5
SCtreated plot (11.79%)as similar findings were also reportedby Pooja and Kumar (2022) and Reddy
and Yaday (2023). Te Spinosad 45 SC
wasfoundthenexteffectivetreatmentwith(13.52%)similarfindingwasreportedbyShyamraoetal.,(2018).T,
Emamectinbenzoate5%SGwasfoundthenextbesteffectivetreatment with  (14.91%) similar finding
wasreported by Sharma and Tayde
(2017).Meanpercentageofshootinfestationof T;Beauveriabassianal%WPandTsMetarhizium anisopliae
1x10® CFU/gm with treated plot was (16.00%) and (16.71%)respectively which is similar finding was
reported by Naik and Kumar (2023). Meanpercentage infestation of T, Neem oil (0.4%) + Pongamia

oil (0.1%) treated plot
was(17.84%)whichisalsosimilarreportedbyKumaretal.,(2022).Meanpercentageinfestation of T, Neem
oil 2% treated plot was (20.03%) which is similar reported

byChandaretal.,(2020)whileshootinfestationincontrolplotT,was(27.22%) recorded.

Inthe present researchworklowest percentagefruit infestationwasrecordedinT-Chlorantraniliprole 18.5
SC treated plot (8.01%) similar findings were also reported byShirale et al.,(2012). T¢Spinosad 45 SC
(10.52%) isfound next effective treatmentwhich is similar reported by Verma et al., (2021). T,
Emamectin benzoate 5% SG treatedplot showed (11.41%) percentage infestation similar findings
were also reported by Jatand Shrisvastva (2023). Mean percentage of fruit infestation inT;Beauveria
bassianal% WP treated plot was (12.39%) and TsMetarhizium anisopliae 1x10° CFU/gm
(13.46)whichwassimilartofindingsoftoAbiramietal.,(2023).Meanpercentagefruitinfestation in T, Neem
oil (0.4%) + Pongamia oil (14.79) which is similar findings werealso reported by Kumar et al., (2022).
Mean percentage infestation of T; Neem oil2%treated plot is (17.77%) which is similar findings were
also reported by Mahajan et al.,(2020).

When the benefit cost ratio worked out, an interesting result was achieved. Among all thetreatments
the higher cost benefit ratio was obtained from T, Chlorantraniliprole 18.5 SC(1:6.48) as the similar
findings was done Reddy and Yadav (2023), followed by, TeSpinosad 45 SC exhibited a cost benefit
ratio of (1:5.68) as the similar finding was doneBhagwan and Kumar (2017), T,Emamectin benzoate
5% SG with a cost benefit ratio
01‘(1:4.98),T3Beauveriabassianal%(l:4.75)andT5Metarhiziumanisopliaelxlo8

CFU/gm exhibited cost benefit ratio of (1:4.13) as the similar finding was done by Sharmaand Tayde
(2017), T, Neem oil (0.4%) + Pongamia oil (0.1%) with a cost benefit ratio of(1:3.68) as the similar
finding wasdone byKumarat el., (2022).T; Neemoil 2% wasthe least effective againstLeucinodes
orbonalis which obtained a cost benefit ratio of(1:2.96) which was supported by Sanjana and Tayde
(2019). Cost benefit ratio of ControlplotT(1:1.70) obtained.

5. CONCLUSION

From the critical analysis it can be concluded that among biopesticides, combinationandchemicals

Chlorantraniliprole 185 SC wasfoundtobemost
superiorinmanagingbrinjalshootandfruitborer,asitrecordedlowestpercentageofshootandfruitinfestation
(11.79%), (8.01%) respectively and highest marketable fruit yield

(220.950/ha)withB:Cratio(1:6.48).whichwasfollowedbySpinosad45SC,Emamectinbenzoate5SG.Amon
gbiopesticidesBeauveriabassianal%W PfollowedbyMetarhizium anisopliae  1x10° CFU/gm found
effective against Leucinodes
orbonalis.WhileNeemoil2%wasfoundtobetheleasteffectiveinmanagingLeucinodesorbonalis. Bio-
pesticides and combinationof botanicalsNeem oil + Pongamia oil canbe a part of integrated pest
management in order to avoid indiscriminate use of pesticidescausing
pollutionintheenvironmentandnot harmful to beneficial insects and Humanbeings. On the basis of
reduced borer infestation and high yield, Chlorantraniliprole
couldberecommendedinsuccessfulmanagementofshootandfruitborer.
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