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ABSTRACT

Field experiments were conducted during 2019 and 2020 to evaluate the efficacy of six biorational IPM 
modules against whitefly Bemisia tabaci (Gennadius) in brinjal. These included measures like removal 
of alternate hosts, using of marigold as intercrop/ border row of maize/ yellow sticky traps, release of 
Chrysoperla spp., or use of azadirachtin (1%) and diafenthiuron).The incidence of B. tabaci was significantly 
less in these modules (5.62-7.72 adults/ 3 leaves) compared to untreated control (11.00 adults/ 3 leaves). The 
maximum fruit yield (437.6 q/ ha)was obtained with module M1 (removal of alternate hosts + marigold as 
intercrop and border row of maize + yellow sticky traps + release of Chrysoperla spp. + one spray each of 
azadirachtin (1%) and diafenthiuron 50WP). But, maximum net returns (Rs 25620/ ha) and benefit cost 
(B: C) ratio (1: 2.2) were obtained with module M6 (yellow sticky traps+ two sprays of azadirachtin 1%). 
Thus, it can be concluded that B. tabaci can be managed by installing yellow sticky traps @ 100 traps/ ha 
followed by two need-based sprays of azadirachtin (1 %) @ 1000 ml/ ha. 

Key words: Bemisia tabaci, brinjal, IPM module, neem, azadirachtin, diafenthiuron, marigold, maize, intercrop, 
border row, yellow sticky traps, yield, cost benefits

Brinjal (Solanum melongena L.) is an important 
vegetable crop and India ranks second in brinjal 
production after China (Anonymous, 2018). It is 
being cultivated throughout the year under irrigated 
conditions, and in Punjab, it is grown on an area of 
5.42 thousand ha with production of 119.7 thousand 
mt (Anonymous, 2020). Insect pests are the major 
constraints in its production, of which shoot and fruit 
borer Leucinodes orbonalis Guenee, jassid Amrasca 
biguttula biguttula (Ishida), epilachna beetle (Epilachna 
spp.), whitefly (Bemisia tabaci (Gennadius) and aphid 
(Aphis gosypii Glover) are the major pests (Bhadauria 
et al., 1999).Of these, B. tabaci is a pest of global 
importance, distributed in 162 countries (CABI, 2018) 
and attack more than 600 plant species (Alemandri 
et al., 2015). Brinjal is a susceptible host of B. tabaci 
and severe attack may cause considerable damage 
(Rasdi et al., 2009; Islam and Shunxiang, 2010). Use 
of insecticides in brinjal results in pesticide residues, 
and pose serious concerns for human health. So, there 
is a need of biorational approaches which are effective, 
economical and less hazardous. This study evaluates 
some biorational IPM modules against B. tabaci in 
brinjal.

MATERIALS AND METHODS

The field experiments were conducted at the Punjab 

Agricultural University, Krishi Vigyan Kendra (KVK), 
Sri Muktsar Sahib (74°30’29’’E, 30°26’44’’N), Punjab, 
India during 2019 and 2020. Randomized block design 
(RBD) was followed with four replications, and in the 
1st week of May the healthy seedlings of brinjal (30 
days age) were transplanted at 67.5x 45 cm (row x plant 
spacing) in a plot size of 10x 5 m. A buffer zone of 1.0 
m was maintained between two plots.  All recommended 
agronomic practices were followed. Six IPM module 
formulated on the basis of information available were 
evaluated along with untreated control. The modules 
included: M1 : Removal of alternate hosts + marigold 
after five rows of brinjal as intercrop and one border 
row of maize + yellow sticky traps@ 100 ha-1 + release 
of Chrysoperla spp larvae@ 10000 ha-1 + one spray 
of azadirachtin (1 %) @ 1000 ml ha-1 + one spray of 
diafenthiuron 50 WP @ 500 g ha-1; M2 : Removal of 
alternate hosts + marigold after five rows of brinjal as 
intercrop + yellow sticky traps @ 100 ha-1 + release 
of Chrysoperla spp larvae @ 10000 ha-1 + two sprays 
of azadirachtin (1 %) @ 1000 ml ha-1; M3: Removal 
of alternate hosts + yellow sticky traps @ 100 ha-1 
+ release of Chrysoperla spp. larvae @ 10000 ha-1 + 
two sprays of azadirachtin (1 %) @ 1000 ml ha-1; M4 : 
Removal of alternate hosts + yellow sticky traps @ 100 
ha-1 + release of Chrysoperla spp larvae @ 10000 ha-1 
+ two sprays of PAU homemade neem extract @ 3.0 
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litre ha-1, M5 : Removal of alternate hosts + marigold 
as intercrop + yellow sticky traps @ 100 ha-1+ two 
spray of azadirachtin (1 %) @1000 ml ha-1, M6 : Yellow 
sticky traps@ 100 ha-1+ two sprays of azadirachtin 
(1 %) @ 1000 ha-1. Yellow sticky traps, commercial 
formulation of azadirachtin (1 %) and insecticide 
diafenthiuron 50 WP were procured from the local 
market, whereas Chrysoperla larvae were obtained from 
the Biocontrol Laboratory, Department of Entomology, 
PAU, Ludhiana. PAU homemade neem extract was 
prepared by using 4 kg neem leaves along with green 
stem and kernels from terminal portion of shoots were 
collected from road side trees. The leaves were boiled 
in 10 ℓ water for 30 min. The solution was filtered 
through muslin cloth to remove the unwanted material. 
Observations on adult B. tabaci count from three leaves, 
one each from upper, middle and lower canopy of the 
plant were recorded at 7 days interval starting from 15 
days after transplanting (DAT). Fruits were harvested 
from each plot separately and the cumulative fruit yield 
was worked out. Economic analysis was carried out 
by calculating fruit yield, market value of the produce 
and cost of variable inputs including cost of predator, 
sticky traps, insecticides, labour charges etc. The net 
returns and benefit cost ratio (B: C) was calculated to 
find out the best module. The yield data was subjected 
to ANOVA using SPSS version 22 software.

RESULTS AND DISCUSSION

The pooled data revealed that B. tabaci incidence 
was significantly less in the modules (5.62 - 7.72 
adults/ three leaves) compared to untreated plots 
(11.00 adults/three leaves) (Table 1). Integration of 
biorational IPM components effectively reduced the 
incidence, and these results corroborate with those of 
the individual treatments. Lanjar and Sahito (2005) 
reported that removal of alternate weed hosts from the 
field significantly reduced the incidence. Durairaj et al. 
(2007) stated that yellow sticky traps could be used for 
monitoring, as well as for trapping. Sujayanand et al. 
(2015) observed that marigold as intercrop and maize 
as border crop could effectively reduce incidence. The 
efficacy of diafenthiuron and neem based commercial 
formulations against B. tabaci in brinjal have been 
documented (Srinivasan and Babu, 2001;Patel et al., 
2006). The cumulative yield calculated with pooled data 
showed significantly less (401.0 q/ha) and maximum 
(437.6 q/ha) fruit yield in untreated control plots and 
M1 module, respectively; all the tested modules were 
found effective giving better fruit yield, but on the basis 
of economics, maximum net returns (Rs 25620) and 

B: C ratio (2.2) were obtained in module M6. (yellow 
sticky traps @ 100 traps/ ha followed by two sprays 
of azadirachtin (1%) @ 1000 ml/ ha.  Yellow sticky 
traps and neem-based insecticides could effectively 
manage B. tabaci as observed from earlier studies- 
Bhonde (2013) against sucking pests in okra; Khaire 
et al. (2014). Bantewad and Thakare (2017) on cotton; 
Khuhro et al. (2020) with yellow traps in brinjal; 
Abbas et al. (2020) with leaf extract of Azadirachta 
indica in cotton under field conditions; Singh and Joshi 
(2020) with azadirachtin against Myzus persicae and B. 
tabaci on capsicum; and Ghongade and Sangha (2021) 
with azadirachtin in cucumber under greenhouse 
conditions.
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