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Abstract
The investigation entitled “Bio-efficacy of essential oils and chemical insecticides against rice yellow stem borer under field
conditions” was carried out at Research cum Instructional Farm of IGKV, Raipur (C.G.) during Kharif, 2017-18 and the
treatments are like camphor oil, cedar wood oil, eucalyptus oil, lemongrass oil, neemazal and a chemical insecticides i.e.,
Dinotefuran and Rynaxypyr were evaluated against stem borer in the field conditions. As per the performance of different
treatments, treatment involving Rynaxypyr @ 0.3 ml/l was most effective with overall mean 12.17 percent dead heart and 18.38
percent white ear head. It was closely followed by Neemazal @ 2.0 ml/l overall mean 16.94 percent dead heart and 25.86 percent
white ear head.
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1. Introduction
Rice (Oryza sativa L.) occupies the prominent place in Indian
agriculture and it is regarded as an important food crop
supporting food security for 5 percent of the global
population (FAO, 2011) [5]. In Asia, about 3 billion people
depends on rice as principal food source. In India, Rice
continues to remain as the staple food for more than 65 per
cent Indian population. In India rice area (million/ha),
production (million metric tons) and productivity (metric
tons/ha) is 43.79, 112.91 and 3.87, respectively (world
agricultural production-USDA). Chhattisgarh is popularly
known as a “Rice bowl of India” and the area, and
productivity is 3745.29 (thou. ha.), and 2212 (kg/ha) (Krishi
darshika, 2018) [9]. The rice plant is attacked by more than
128 species of insects, 20 of them can cause serious economic
loss (Kalode, 2005) [8].Yield losses due to yellow stem borer
are estimated 27-34 per cent every year (Prasad et al. 2007)
[12]
. Yellow stem borer causes 1 percent to 19 percent yield
loss in early planted and 38 percent to 80 percent in late
transplanted rice crops (Srivastava et al., 2003) [17]. The use
of synthetic insecticides in agriculture has increased rapidly
and has over shadowed the traditional methods used to
protect crop damages due to insects. The indiscriminate uses
of insecticides have resulted in a number of undesirable side
effects such as the development of resistant strain of insects,
environmental pollution and health hazards to farmers
(Hassall, 1990) [7]. Therefore, it has now become necessary
to search for the alternative means of pest control, which can
minimize the use of synthetic pesticides. Essentials oils
remain an important tool to manage certain pest problems on
different crops and vegetable plants. Some oils have been
tested and recommended for use in crop to suppress a variety
of insect pests and they have a multiple mode of action,
including larvicidal, repellent and ovicidal activities (Sarwar
and Salman, 2015) [15]. Certain essential plant oils, widely
used as fragrances and flavors in the perfume and food
industries, have long been reputed to repel insects. Recent

investigations in several countries confirm that some plant
essential oils not only repel insects, but have contact and
fumigant larvicidal actions against pests (Murray, 2000) [10].
In view of this, the present study was undertaken to evaluate
the bio-efficacy of essential oils and chemical insecticides
against rice yellow stem borer.
2. Materials and Methods
Field experiment was conducted in randomized block design
(RBD) replicating thrice with a plot size of 5x4 m2 and
spacing of 15x20cm at Research cum Instructional Farm of
IGKV, Raipur (C.G.) during Kharif, 2017-18. The
experimental site was located at 21 °6 North latitudes and
18°36 East longitudes with an altitude of 289.56 meters
above the mean sea level. The susceptible rice variety swarna
was used as test variety for the experiment. Experimental
material was comprised of four essential oils (Camphor oil,
Cedar wood oil, Eucalyptus oil and Lemongrass oil) and
neemazal along with recommended insecticides, Dinotefuran
(Token) and Rynaxypyr (Coragen) against yellow stem borer
of rice. There was an untreated control in each replication for
the comparative evaluation of the efficacy of different
treatments. The treatments were applied with the help of a
knapsack sprayer and care was taken to avoid spray drift on
adjacent plants. All the control plots were sprayed with water.
The pretreatment observation of stem borer was recorded on
5 randomly selected plants a day prior to application while,
post treatment observation was recorded at 10 days after
spraying.
The percentage dead hearts and white heads were computed
by following formula
Dead heart per cent =

White ear head per cent =

Number of dead hearts
Total no. of tillers

× 100

Number of white ear heads
× 100
Total no. of panicles
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3. Statistical analysis
The data were analyzed statistically using appropriate
transformation. The data were analyzed by using arcsine
transformation. Wherever necessary. Standard statistical
procedure were followed as per Gomez and Gomez (1985).
4. Results
The bio-efficacy of essential oils and chemical insecticides
against rice yellow stem borer. The damage caused by stem
borer was recorded one day before 1stspraying, 10 days after
1st, 2nd, 3rd and 4th spraying and white ear-head recorded
before harvesting of crop are presented in the table (4.1) and
it is found that essential oils were quite effective against stem
borer as compared to untreated control.
The pre-treatment observation of stem borer dead heart
infestation for all the treatments differs non-significantly
which ranged from 11.97 to 14.51 percent. The post treatment
observation recorded at 10 days after first spray and the
yellow stem borer incidence (dead heart) varied from 8.18 to
24.79 per cent. Among all the treatments maximum dead
heart infestation was recorded under the untreated control i.e.,
24.79 per cent. The Minimum incidence was recorded in
treatment Rynaxypyr @ 0.3 ml/l with 8.18 per cent dead
heart. Among oils best result shown by neemazal @ 2.0 ml/l
with 11.50 per cent dead heart. Which was found at par with
treatment eucalyptus oil @ 2.0 ml/l with 12.25 per cent dead
heart.
At 10 days after second spray the post treatment stem borer
incidence (dead heart) ranged from 9.89 to 26.49 per cent.
Among the treatments, minimum dead heart per cent of 9.89
was recorded in treatment Rynaxypyr @ 0.3ml/l. In

botanicals the minimum dead heart was recorded in neemazal
@ 2.0 ml/l with 13.21 per cent dead heart. Which was found
at par with treatment Eucalyptus oil @ 2.0 ml/l with 13.94
per cent dead heart. The T2 cedar wood oil @ 2.0 ml/l was
found at par with eucalyptus oil with 15.87 per cent dead
heart but significantly differs to neemazal. Maximum dead
heart was recorded in untreated control plot with 26.49 per
cent dead heart.
At 10 days after 3rd spray the post treatment stem borer
incidence (dead heart) ranged from 13.93 to 42.17 per cent.
Among the treatments, maximum dead heart per cent of 42.17
was recorded in untreated control plot. The minimum
incidence was recorded in treatment Rynaxypyr @ 0.3 ml/l
with 13.93 per cent dead heart. Among oils best result shown
by Neemazal @ 2.0 ml/l with 19.58 per cent dead heart which
was found at par with treatment Eucalyptus oil @ 2.0 ml/l
with 20.82 per cent dead heart.
At 10 days after 4th spray the post treatment stem borer
incidence (dead heart) ranged from 16.71 to 50.58 per cent
for different treatment. The minimum incidence was recorded
in treatment Rynaxypyr @ 0.3 ml/l with 16.71 per cent dead
heart. Among oils best result shown by Neemazal @ 2.0 ml/l
with 23.48 per cent dead heart which was found at par with
treatment Eucalyptus oil @ 2.0 ml/l with 24.96 per cent dead
heart. The maximum dead heart per cent of 50.58 was
recorded in untreated control plot.
The per cent white ear head was calculated from the total
panicle bearing tillers of hills at the maturity stage of crop.
The Per cent stem borer white ear head damage ranged from
18.38 to 55.68 per cent for different treatment. Among the
treatments,

Table 1: Performance of essential oils against yellow stem borer incidence
S.
No.

Treatments

Dose/l

T1

Camphor oil

2.0 ml

T2

Cedar wood oil 2.0 ml

T3

Eucalyptus oil

T4

Lemongrass oil 2.0 ml

T5
T6
T7
T8
SE(m)
C.D.

Neemazal

2.0 ml

2.0 ml

Token 20 SG
0.50 g
(Dinotefuran)
Coragen 20 SC
0.3 ml
(Rynaxypyr)
Untreated
Water
Control
spray

per cent damage by yellow stem borer
Pre10 Days after 10 Days after 10 Days after 10 Days after
Mean
WEH before
treatments 1st spray
2nd spray
3rd spray
4th spray
Dead heart %
harvest
13.32
14.61 c
16.32c
24.85 c
29.57 c
21.33
32.81 c
(21.39)*
(22.46)*
(23.81)*
(29.88)*
(32.93)*
(27.27)
(34.93)*
13.34
14.18 c
15.87bc
24.09 c
28.90 c
20.76
31.70 c
(21.35)
(22.09)
(23.46)
(29.37)
(32.51)
(26.85)
(34.25)
12.28
12.25 b
13.94b
20.82 b
24.96 b
17.99
27.47 b
(20.47)
(20.47)
(21.88)
(27.13)
(29.96)
(24.86)
(31.59)
13.41
15.26 c
16.95c
25.91 c
31.18 c
22.32
34.23 c
(21.75)
(22.97)
(24.30)
(30.58)
(33.93)
(27.94)
(35.79)
12.47
11.50 b
13.21b
19.58 b
23.48 b
16.94
25.86 b
(20.65)
(19.79)
(21.27)
(26.24)
(28.97)
(24.06)
(30.55)
13.99
15.36 c
17.07c
26.14 c
31.35 c
22.48
34.43 c
(21.84)
(23.05)
(24.39)
(30.73)
(34.03)
(28.05)
(35.91)
11.97
8.18 a
9.89a
13.93 a
16.71 a
12.17
18.38 a
(20.21)
(16.60)
(18.32)
(21.90)
(24.11)
(20.23)
(25.37)
14.51
24.79 d
26.49d
42.17 d
50.58 d
36.00
55.68 d
(22.36)
(29.84)
(24.83)
(40.47)
(45.31)
(35.11)
(48.25)
0.978
0.44
0.56
0.41
0.36
0.39
NS
1.35
1.72
1.26
1.11
1.21

*Figures in parentheses are angular transformed value
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Fig 1: Performance of essential oils against yellow stem borer incidence

Minimum white ear head per cent was recorded 18.38 per
cent for the treatment Rynaxypyr @ 0.3 ml/l. The maximum
white ear head per cent of 55.68 was recorded in untreated
control plot. Among oils neemazal @ 2.0 ml/l shown
minimum white ear heads with 25.86 per cent which was
found at par with treatment Eucalyptus oil @ 2.0 ml/l with
27.47 per cent white ear heads.
5. Discussion
The results of this study reveals that among chemical
insecticides the plot treated with Rynaxypyr had the lowest
percentage dead hearts and white ear heads incidence.
Among botanicals the neemazal shown lowest percentage
dead hearts and white ear heads incidence. These results are
in line with the findings of Rath (2001) [14], Prasad et al.
(2004) [13] and Bora et al. (2004) [1] who found Neem products
to control yellow rice stem borer. Findings of the present
study was in corroboration with the earlier studies of
Chakraborty (2011) [3] and Nigam et al. (2010) [11] who
reported that bio formulations based on neem were found
superior in reducing the incidence of yellow stem borer, S.
incertulas and leaf folder C. medinalis. Antifeedant activity
of commercial formulation of neem (Nimbokil) against
neonate larvae of maize stem borer was also documented by
Ganguli et al. (1998) [6]. Mondal and Chakraborty (2016)
indicates that application of neem formulation effectively
reduces S. incertulas infestation. Choudhary et al. (2017) [4]
Nimbicidine @ 5 ml/l was most effective with overall mean
6.36 percent dead heart and 14.00 percent white ear head.
Singh (2018) [16] found that Chemical insecticide rynaxypyr
20 SC was found best to control the infestation of stem borer
and leaf folder. Among botanicals Neemazal 1.0%
azadirachtin was found most effective to control the
incidence of yellow stem borer and leaf folder followed by
multineem 0.03%.
6. Conclusions
These botanicals and oils are eco-friendly and effective to
control the population of rice insect pest they can be an
alternative to the synthetic pesticides in eco-friendly
approach of Integrated Pest Management. Application of
botanicals could greatly reduce large scale use of synthetic
insecticides. After taking various observations we can be to
conclude that among the treatments neemazal @ 2.0 ml/l was
most effective against stem borer with minimum 16.94
percent dead heart and 25.86 percent white ear head.
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