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Abstract: Maize borer, Chilo partellus (Swinhoe) is the chief limiting factor for higher corn production. Field trials to
assess the efficacy of different insecticides against C. partellus were carried in district Ropar, Punjab. It was
observed that significantly lesser leaf injury incidence was recorded in biorational treatment T;: chlorantriniliprole
18.5 SC (3.43 & 4.23) in comparison to broad spectrum conventional insecticide treatment Ts: Deltamethrin 2.8 EC
(4.63& 5.36) and T, :Farmer's practice 4.43 and 6.93. Whereas in plots with parasitoid application (T,), the leaf
injury incidence was recorded to be 6.56 & 7.86 during 2012 and 2013, respectively. Though T, was statistically
superior to control, however it was not at par with insecticide treatments. Furthermore similar trend was observed for
deadhearts reduction in different treatments. It was recorded to be 3.16 and 3.90, 3.33 and 3.96, 3.53 and 3.96 in
insecticide treatment plots Ty, T3 and T, respectively. The economic returns on the basis of marketable grain yield in
insecticide treated plots was more in T; followed by T3 and T, (51.99, 49.58 and 48.51) in comparison to control
(40.44) and biological control plots (46.75). Therefore experimental data revealed overall superiority of biorational
pesticide in comparison to conventional insecticides for reduction in pest damage and economic returns. Hence the
option of biorational for the control of maize stem borer not only justify safety to environment but also offers effective
control of borer population in maize ecosystem due to its distinct chemical class and unique mode of action.
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INTRODUCTION novel mode of actions should be focused. Chlonaifiiale
18.5 SC is a new chemistry belonging to anthrarilam
group having unique mode of action in muscle digup
and has been found effective against many lepidmpte
insect pests (Hannig al., 2009) and safer to beneficial

) ; : . . organisms (Marchesirgt al., 2008). Further the egg
flicted by different insect pests and diseasesifterent arasitoidTrichogramma chilonis Ishii has been found

growth stages of the crop has been estimated in thg, 1o effective and economical at early whorl stafje
ord_er of 13.2 % under varied qllmat|c cond|t|(_)ns N the crop growth (Jalai and Singh 2003). This tetdgyo
India (Kumar_et a, 2014 ) The maize stem bor@hilo is also recommended in Punjab state by Punjab
partellus (Swinhoe) IS a key pest _ano! reported_ to CaUSEagricultural University as a component of IPM sbgyt.
7.0-35.7 per cent loss in grain yield in differagito-climatic Therefore, to demonstrate these promising toofsest

regions of India (Anonyr?fous, 201h3)' .Folr Its 3°urr:d,management at farmer’s field and economic compariso
management strategy, eflective chemicals and theif ifferent insecticide treatments (biorational vs

timing of application (early whorl stage) is sigaént 4 entional) the present study was undertakehen t
as this pest is internal feeder and control arIs®9e (5 of on-farm trials with the intent to demonstra
offers narrow scope for chemical control, In recent ;g validate the control efficacy of new insecticid
yeaLs gls "’} part of peslt hmanak?emegt stlr ate%y'd‘fa;'OL{reatment at farmer’s field and also to providehaice
methods of pest control have been developed tKCNeCyt oo ctive as well as safer insecticide for thenagement

the economic losses with more emphasis On New ¢ artefjusfor sustainable maize production.
chemistry molecules, biological control and agroimom

manipulationsetc. The traditional insecticides like MATERIALSAND METHODS
deltamethrin, fenvalerate, cypermehtrin, monociotsp

and carabryletc. are in use over decades and to
strengthen insecticide resistance management gjrate
effective and environmentally safe insecticideshwit

The maize crop yield in India lags behind leadingnc
producing countries of the world in terms of pratility.
Insects hitherto unknown to attack the maize crow n
inflicts significant losses. At present total losse-

The present study about evaluation of differeredtisides
and their comparative economics, consisted foectitide
treatments including two biorational insecticiddy (
and T,) and two conventional chemical insecticides
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(Ts and T). The various treatments thus encompassegnq 18.53. The overall means of all data parameters

T, : Chlorantriniliprole 18.5 SC (@ 75 ml per heejar
T, : biological control with Tricho cards (@ 100,000
Trichogramma chilonis parasitised eggs oforycra
cephalonica per hectare on 14 days old crop};: Del-

during both years as presented in Figure 1 anddi2ded
dead hearts incidence in the range of 3.72- 4.8Hffier-
ent treatments over control (8.85) during the 28had
3.76-5.09 as compared with 14.74 in control dutirey

tamethrin 2.8 EC @ 200 ml sprayed on 14 days 0'%ear 2013.

crop as a standard check and,: Farmer's practice
(Lara @ 250 ml, a mixture insecticide formulatioithw
Chlorpyriphas 50% + Cypermethrin 5%) sprayed on
crop at the appearance of dead hearts gndifitreated
control. These studies were conductedkharif seasons
during 2012 and 2013 in the form of 5 (five) Onnfar
trails at farmer’s field in five different blockg district
Ropar in Punjab. Thus in each location, an areanef
acre was divided into five sub-plots (808 each) rep-
resenting five treatments each having three reglica
within the sub-plot. The various treatments were ap
plied to each sub plot at 14 days after germinagion
cept in plots with farmer’s practice treatmens)(Trhe
observation were recorded at 7 and 14 days aftaysp
as well as 0 day (before spray), At harvest thédyie
was recorded in each treatment plots and convéoted
hectare basis. The data on borer damage in thedbrm
per cent incidence of leaf injury and dead heants i

dence was estimated by randomly examining 100,

plants in each treatment plot at 3 sub samplingg Th
mean data of all the locations was pooled andsstati
cal analysis was conducted with two way analysis of

Grainyield: The crop yield in the form of grain output
in each treatment on plot basis and converted ¢tafea
basis (g/ha) and presented in Table 3 revealesirtfitar
pattern with higher yield in plots;152.23 and 51.76
g/ha) followed by T and T, (50.50 and 48.66; 49.70
and 47.33 g/ha) respectively during two years oflgt
period. In plots with biological control treatmesiso
yield was (47.40 and 46.10 g/ha) significantly éett
(p=0.05) than control (40.73 and 40.16 g/ha) thilis
the treatments indicaleheir superiority in better yield
realization as compared with control.

Economic analysis: The untreated plots had statistically
lower grain yield as compared with different treairns
due toC. partellus infestation. Hence enhanced grain
yield in range of 6.30-11.3 (Pooled mean of tworgea
as shown in Table 3) was achieved by use of difftere
protective measures in different treatments over th
control. The mentioned biorational(@nd T,) as well

s conventional insecticidesz(@nd T,) resulted in net
profit of Rs. 7149-12223 per hectare during tworgea
of study period . Thus chlorantraniliprole @ 75 hal/
promises to be a strong new addition in maize pest

variance where means were separated by Least Squalganagement programme based on its properties of

difference LSD values. (Gomez & Gomez, 1984) The
comparative increase in grain yield and cost bé&nefi
ratio (increment grain yield and B:C ratio) wasceal
lated by subtracting market value of grain yieldien
different treatments - market value of grain yiéd
control taking into account the prevailing markeice

of produce, inputs and labour charges.

RESULTSAND DISCUSSION

Leaf injury incidence: The incidence of leaf injury
due to natural infestation of. partellus was recorded
14 days after spray in different treatment plotsirdy
the year 2012 and 13 as presented in Tablel. Hie le
injury in different treatmentsiz Biorational, T: (3.43

& 4.23) was significantly better (p805) in comparison
to conventional insecticidesT(4.63 & 5.36) and 7 :
4.43 and 6.93. However in, T the leaf injury incidence
was 6.56 and 7.86 in 2012 and 2013 respectively a
significantly superior (p = 0.05) tosT. control, but it
was not at par with insecticide treated plots.

Dead hearts incidence: The incidence of dead hearts

improved plant mobility and increased spectrum of
insect control on Lepidopteran pests (Anuradha,
2013). In furtherance to superiority of biorational
treatment T, the initial higher cost is compensated
with better efficacy against pest over a longeriquer
and realization of higher grain yield as comparéith w
all other treatments under consideration (Figsd 2n
during the year 2012 and 2013.

Earlier workers also reported effectiveness
chlorantraniliprole in managing the lepidopteramdno
in rice, sugarcane and brinjal (Wu-Jehal., 2009;
Singhet al., 2009; Suri, 2011 and Rajawtlal., 2011).
Moreover, it was found safer to the beneficial atse
in the maize and other agro ecosystems with achditio
benefit of environmentally sound approach as pro-
pounded by Marchesiet al. (2008). The biological con-
trol plots receiving single release d@fichogramma
chilonis also recorded significant reduction in damage
as compared with control but the per cent damage du
to pest and monetary returns were not comparatite wi
other biorational and chemical insecticides treatimie

of

as presented in Table 2, recorded 14 days aftelyspr Farid et al (2007) reported that four releases of
during 2012 and 2013 was 3.16 and 3.90, 3.33 an@hilonis during the season led to as high as 68 %

3.96, 3.53 and 3.96 iny I T, and T; respectively. The
Bio-rational and chemical treatments performed
equally promising for reduction in dead hearts but
were statistically superior to control plots. THetg re-
ceiving parasitoid release jTrecorded 5.14 and 4.90
dead hearts incidence as compared with control614.1

decrease in damage over control indicating theesscc
of sequential release and it is in confirmationhwihe
findings of Aggarwal and Jindal (2013), advocating
inundative releases of. chilonis in Kharif season
maize under Punjab conditions to achieve better
control. The farmer’s practice of using insecticiae
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Table 1. Effect of different treatments on reduction of legfiry incidence ofC. partellusin maize durindKharif 2012 and 2013.

Per cent leaf injury incidence Per cent leaf injury incidence
(2012) (2013)
Treatments  Dose (ml/ Before 7 days after 14 days Before 7 days 14 days
ha) Spray spray after spray Spray after after spray
Spray
T, 75 10.76 4.67 3.43 13.0 5.03 4.23
(19.14) (12.59) (10.66) (21.12) (12.80) (11.21)
T, 100,000 10.93 7.36 6.56 12.03 8.23 7.86
parasitized  (19.29) (15.73) (14.83) (20.28) (16.66) (16.13)
eggs
Ts 200 10.03 6.03 4.63 14.0 5.60 5.36
(18.45) (14.21) (12.41) (21.96) (13.66) (13.38)
T, 250 11.33 6.13 4.43 13.53 6.0 6.93
(19.66) (14.33) (12.14) (21.57) (14.17) (15.20)
Ts - 10.76 18.33 21.86 13.93 19.83 23.56
(19.14) (25.34) (27.86) (21.90) (26.43) (29.02)
CD (p=0.05) NS 0.53 1.20 NS 0.70 1.46

Figures in parentheses are arc sine transformemtalevel of significance p=0.05; TCoragen 18.5 SC (Chlorantriniliptole)
@ 75 ml/ha; F: Tricho cards @ 100,000 parasitized egg€arfcyra cephalonica, T3: Decis 2.8 EC (Deltamethrin) @ 200 ml/
ha as standard check,: Farmers Practice (Choloropyriphos 50% + Cypernme#) @ 250 ml/ha; & Control

Table 2. Effect of different treatments on reduction of Déaarts incidence @. partellusin maize duringharif 2012 and 2013.

Per cent dead heart incidence Per cent dead heart incidence
(2012) (2013)
Treatments Dose Before 7 days 14 days Before 7 days 14 days
(ml/ha) Spray after after Spray after after spray
spray Spray Spray

T, 75 4.26 3.76 3.16 5.56 3.63 3.90
(11.89) (11.16) (10.23) (13.74) (11.90) (11.36)

T, 100,000 parasi- 3.83 5.56 5.14 5.56 5.10 4.90
tized eggs (11.26) (13.18) (13.11) (13.62) (13.40) (12.75)

Ts 200 5.03 4.20 3.33 5.50 4.23 3.96
(12.91) (11.78) (10.49) (13.55) (11.83) (12.47)

Ty 250 4.46 4.60 3.53 5.60 4,73 3.96
(12.19) (12.35) (10.79) (13.68) (12.52) (11.48)
Ts - 4.50 7.90 14.16 13.90 10.96 18.53
(12.23) (16.29) (22.34) (26.10) (19.31) (25.48)

CD (p=0.05) NS 1.99 1.35 NS 1.15 0.90
Figures in parentheses are arc sine transforme@s;alevel of significance p=0.05
® Percent Dead heart Incremental yield over m Grain Yield (g/ha) m Percent Dead heart Incremental yield over m Grain Yield (g/ha)
control (g/ha) control (g/ha)
5z.22 e 197 51.76 sco

47.33

Coregen Gecia Farmer's oractice Trichs card Coragen decis Farmer's PracticéTricho- card
ane o . clice :

Fig. 1. Effect of different treatments on dead hearts reduc- Fig. 2. Effect of different treatments on dead hearts reduc-
tion and incremental grain yield of maize during 2012. tion and incremental grain yield of maize during 2013.



Table 3. Grain yield and Economic return on hectare basi;di2012-13.
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7128
10200

7670
11005
10315

6.30
9.03
8.07

5.94
8.50
7.17

6.67
9.57
8.97

49.58

46.10

47.40
50.50

49.70

T2

48.51

48.66

Ts

8960

8604

46.75

47.33

T4

40.16 40.44
1.10

40.73

Ts
CD (p

1.45 1.18

=0.05)

Figures in parentheses afe+1 transformed values, Price of dry grain yiéks$.(q)- 1150 (during 2012) , 1200 (during 2013), @era: 1600 per 150 ml, Decis: 490 per litre, L&@0

per litre, Spray charges 250/- per hectare, Inegtgeld over control (Yield in respective treatrmeryield in control treatment)

25-30 days old crop offers less benefit due to aded
damaging condition of pest inside whorls thus affigc
the efficacy of insecticides and reduction in gnaeid.

Conclusion

The overall superiority of Chlorantrinilprole 18%C

in comparison to other conventional insecticide
treatments has marked effect on reduction of pest
damage in the form of leaf injury level and deadrhe
incidence. Thus, resulting in higher grain yielddan
economic returns. Moreover being biorational, &ras
environmentally sound approach and offers additiona
choice of insecticide for farmers to manage the
partellus infestation in maize production system. The
treatment involving release of biocontrol agentuijio
helped to reduce the pest load on crop but level of
reduction in pest damage and realization of grady
could not be compared with chlorantriniliprole 1&&
treatment. The standard check consisting of olceigen
tion synthetic pyrethroid formulation (deltameth.8
EC) proved in comparison with promising treatment i
terms of damage reduction. However there is need to
replace old generation chemicals with safer and new
chemistry molecules with a distinct class and wimode

of action for sustainable maize production programm
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