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ABSTRACT

The current study was aimed to study the bio efficacy
of botanical protectants against spotted pod borer, M.
vitrata in green gram. The field experiments were
carried out at CCSHAU, Regional Research Station,
Bawal, during kharif 2020 and 2021. Considering
the significance of eco-friendly pest management,
the objective of this study was to test some botanical
protectants against spotted pod borer, M. vitrata in
green gram. The experimental results revealed that
the treatment azadirachtin (0.03%) was found most
effective protectants resulted in lowest per cent pod
damage (12.94%) followed by neem oil @ 20 ml/l
(14.07%) and neem seed kernel extract @ 50 ml/l
(14.11%). The least effective treatment against pod
damage was eucalyptus leaf extract (18.59%) after
control followed by chilli solution (17.68%) and
onion extract (17.53%) which were at par with each
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other. From these findings, it was concluded that
among the botanical protectants azadirachtin, neem
oil and neem seed kernel extract was the most effec-
tive may be incorporated in the pest management
strategies against the spotted pod borer of green gram.

Keywords Green gram, Spotted pod borer, Botanical
protectants, Bioefficacy, Azadirachtin.

INTRODUCTION

Pulses occupy a unique position in the agricultural
economy of India and are recognized as the rich
source of proteins, vitamins and minerals and play a
vital role in the diet of vegetarians after cereals (Sax-
ena et al. 2010). Green gram is one of the most sig-
nificant pulse crops in India, a short-lived plant from
the Leguminaceae family (Kundagar ef al. 2021). At
different stages of green gram’s growth and under
various agroclimatic conditions, several insect pests
have been reported to cause severe damage (Naik et
al. 2019). Among them, spotted pod borer (M. vitrata)
is the most formidable and potential internal pod borer
causing extensive damage to tropical grain legumes.
The low economic yield of green gram is attributed
to the regular outbreaks of M. vitrata, because of its
extensive host range; it becames a persistent pest in
green gram. It is reported that 20 to 30% pod damage
in green gram is caused by spotted pod borer (Zahid
et al. 2008) and third to fifth instar larvae are capable
of boring into the pods and occasionally into peduncle
and stem and it damages the crop right from pre flow-
ering to pod maturing stage by feeding on flower buds,
flowers and pods through webbing (Nair 1986) and
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thereby causing huge losses extending upto 79.05%
(Mahalle and Taggar 2018).

In order to manage insect pests, green gram
growers use a variety of insecticides. Excessive in-
discriminate use of pesticides resulted in a number of
detrimental side effects, including the environmental
degradation, the rise of resistant insect species, risk
hazard to farmers and the extinction of beneficial
organisms such as natural enemies and pollinators
(Berani ef al. 2018). Botanical protectants are the
naturally occurring, often slow acting and secondary
metabolites (phytochemicals) which are extracted
from the plant sources that can manage/control and
kill the insect pests thus aid in agricultural pest man-
agement (Laxmishree and Nandita 2017). Interest
in pest management with botanicals protectants has
been sparked by growing environmental safety con-
cerns (Raghavendra ef al. 2016) and a global desire
for food free of pesticide residues (Ramasubramanian
and Babu 1991).

MATERIALS AND METHODS

The experiment on the effects of plant products
against spotted pod borer was carried out at
CCSHAU, Regional Research station, Bawal,
during kharif 2020 and 2021. The trial was laid
out in a Randomized Block Design (RBD) with
eleven treatments including untreated control; each
replicated thrice. The variety MH 421 was sown on
July 2020 and 2021 with the spacing of 30x10 cm
(rowxplants). The plot size was kept Sm>3m. All the
recommended cultivation practices except insect pest
management were followed to raise the crop as per
package of practice (Anonymous 2019b). The spray
was given at pod development stage, when the larval
population crossed the economic threshold level (5
webs/plant). The spray of each treatment was given
using knapsack sprayer upto the point of runoff. The
observations were recorded on the total number of
pods and number of damaged pods on five randomly
selected plants at one day before and 1, 3, 7 and 10
days after spray in order to determine the per cent
pod damage. Per cent pod damage was calculated by
following formula:
Damage pod

Per cent pod damage = ———  x 100
Total pod

Data analysis: The data obtained in the experiments
were analyzed using RBD and necessary transfor-
mations were made (wherever needed) as described
by Gomez and Gomez (1984) using the statistical
software package (OPSTAT).

RESULTS AND DISCUSSION

Effects of plant products on per cent pod damage
due to spotted pod borer, M.vitrata on green gram

The result revealed that the per cent pod damage due
to M. vitrata in green gram was significantly reduced
in treated plants as compared to untreated plants after
spray during kharif 2020 and 2021 (Table 1).

During kharif 2020, among the different bo-
tanical treatments, the lowest per cent pod damage
due to M. vitrata in green gram was observed in
Azadirachtin @ 0.3 mU/1 i.e. 16.99, 14.18, 10.93 and
11.28% at 1, 3, 7 and 10 days after spray, respectively
followed by neem oil @ 20 ml/l i.e. 18.48, 15.70,
11.78 and 12.56% and Neem Seed Kernel Extract
@ 50 ml/li.e. 18.50, 15.84, 11.80 and 12.64% at 1,
3,7 and 10 days after spray, respectively which was
at par with one another. The highest per cent pod
damage was 21.41, 19.41, 17.01 and 17.36% at 1, 3,
7 and 10 DAS was recorded in treatment Eucalyptus
leaf extract @ 2ml/l after control untreated plots fol-
lowed by Chilli solution @ 20 ml/1i.e. 20.84, 18.87,
15.86 and 16.20% and Onion extract @ 50 ml/l i.e.
20.62, 18.62, 15.72 and 16.01% at 1, 3, 7 and 10
DAS, respectively which was also at par with one
another. The overall percent pod damage was lowest
in Azadirachtin @ 0.3 ml/l (13.34 %) followed by
Neem Oil @ 20 ml/1 (14.63 %) and Neem Seed Kernel
Extract @ 50 ml/1 (14.67 %).

Data presented in Table 1 revealed the almost
similar results during 2021 as obtained in year 2020.
In kharif 2021, the minimum per cent pod damage was
recorded in Azadirachtin @ 0.3 ml/1 i.e. 16.96, 13.36,
9.83 and 10.06% at 1, 3, 7 and 10 DAS followed by
Neem Oil @ 20 ml/1(17.72,14.68,10.58 and 11.11%
at 1, 3, 7 and 10 DAS, respectively) and Neem Seed
Kernel Extract @ 50 ml/1 (17.74, 14.79, 10.60 and
11.21% at 1, 3, 7 and 10 DAS, respectively) which
were at par with one another. The maximum per cent



Table 1. Efficacy of plant products on per cent pod damage due to spotted pod borer M.vitrata on green gram, V. radiata.

Treatments Dose Before Per cent pod damage (kharif 2020)
spray 1 DAS* 3 DAS 7 DAS 10 DAS Mean
Neem oil 20 ml/1l 20.24 18.48 15.70 11.78 12.56 14.63
(26.71) (25.46)** (23.34) (20.06) (20.75) (22.40)
Neem seed 50 ml/1 19.56 18.50 15.84 11.80 12.64 14.67
kernel extract (26.21) (25.49) (23.46) (20.08) (20.82) (22.43)
Azadirachtin 0.3 ml/l 19.18 16.99 14.18 10.93 11.28 13.34
(25.90) (24.33) (22.11) (19.30) (19.61) (21.34)
Karanj oil 20 ml/1 19.15 19.01 16.04 12.40 13.31 15.19
(25.73) (25.84) (23.59) (20.61) (21.39) (22.85)
Chilli +garlic 30 ml/l 21.19 20.12 17.18 13.61 14.38 16.32
solution (27.34) (26.55) (24.48) (21.64) (22.27) (23.73)
Chilli solution 20 ml/1l 21.08 20.84 18.87 15.86 16.20 17.94
(27.31) (27.78) (25.73) (23.66) (23.72) (25.22)
Garlic solution 20 ml/l 19.16 20.27 17.91 14.79 15.13 17.02
(25.78) (26.75) (25.03) (22.61) (22.88) (24.31)
Eucalyptus leaf 2 ml/l 20.50 21.41 19.41 17.01 17.36 18.79
extract (26.89) (28.35) (26.13) (24.35) (24.61) (25.86)
Onion extract 50 ml/l 20.74 20.62 18.62 15.72 16.01 17.74
(27.05) (27.71) (25.53) (23.53) (23.57) (25.08)
Aak leaf extract 20ml/1 22.54 19.07 16.61 12.54 13.47 15.42
(28.31) (25.89) (24.04) (20.72) (21.52) (23.04)
Control 21.10 22.93 24.77 25.24 28.19 25.28
(27.32) (28.57) (29.81) (27.71) (31.34) (29.35)
CD (p=0.05) NS 0.24 0.22 0.28 0.55 0.32
SEm + 1.68 0.39 1.21 0.41 0.21 0.55
Table 1. Continued.
Treatments Dose Before Per cent pod damage (kharif 2021)
spray 1 DAS* 3 DAS 7 DAS 10 DAS Mean
Neem oil 20 ml/1 18.41 17.72 14.68 10.58 11.11 13.52
(25.38) (24.89) (22.52) (18.97) (19.45) (21.45)
Neem seed 50 ml/1 18.34 17.74 14.79 10.60 11.21 13.56
kernel extract (25.15) (24.91) (22.63) (18.99) (19.55) (21.49)
Azadirachtin 0.3 ml/l 17.18 16.96 13.36 9.83 10.02 12.54
(24.41) (23.31) (21.43) (18.26) (18.44) (20.36)
Karanj oil 20 ml/1 18.79 18.02 15.23 11.35 12.20 14.20
(25.57) (25.11) (22.96) (19.68) (20.43) (22.04)
Chilli + garlic 30 ml/l 18.05 19.73 16.63 12.32 13.36 15.51
solution (25.07) (26.37) (24.05) (20.54) (21.43) (23.09)
Chilli solution 20 ml/1l 20.59 21.37 17.79 14.84 15.72 17.43
(26.92) (27.52) (24.93) (22.68) (23.34) (24.61)
Garlic solution 20 ml/l 21.69 20.13 16.70 13.81 14.37 16.25
(27.74) (26.74) (24.11) (21.13) (22.29) (23.56)
Eucalyptus leaf 2 ml/l 21.67 21.65 18.38 16.02 17.56 18.40
extract 27.72) (27.89) (25.33) (23.58) (24.76) (25.39)
Onion extract 50 ml/l 21.68 21.25 17.64 14.79 15.64 17.33
(27.91) (27.46) (24.82) (22.61) (23.28) (24.54)
Aak leaf extract 20ml/1 21.74 18.48 15.67 11.59 12.36 14.52
(27.93) (25.45) (23.31) (19.84) (20.57) (22.29)
Control 19.25 22.94 25.59 25.85 28.74 25.78
(26.00) (28.57) (30.37) (30.48) (32.93) (30.58)
CD (p=0.05) NS 0.36 0.39 0.44 0.85 0.51
SEm + 1.25 0.082 0.13 1.14 0.287 0.391

*DAS: Day after spray, **Figures in the parentheses are angular transformed values.
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Fig. 1. Efficacy of plant products on per cent pod damage due to spotted pod borer, M. vitrata on green gram, V. radiata (Pooled of

kharif 2020 and 2021).

pod damage of 21.65, 18.38, 16.02 and 17.56% at 1, 3,
7 and 10 DAS was recorded in treatment Eucalyptus
leaf extract @ 2 ml/l after control untreated plots
which was significantly differed from other treatment.
The overall mean of per cent pod damage was lowest
in Azadirachtin @ 0.3 ml/1 (12.54 %) which was sig-
nificantly superior to over other treatments followed
by Neem Oil @ 20 ml/1i.e. (13.52 %) and Neem Seed
Kernel Extract @ 50 ml/1 (13.56 %).

The pooled result of both years showed the per
cent pod damage among various treatments was
ranged from 12.94 to 25.53% (Fig.1). The minimum
per cent pod damage of spotted pod borer was found
in azadirachtin (12.94%) which was significantly
differed from other treatment followed by neem oil
(14.07 %), neem seed kernel extract (14.11%) , karanj
oil (14.69 %), aak leaf extract (14.97 %), chilli+garlic
solution (15.91%), garlic soluion (16.63%), onion
extract (17.53%), chilli solution (17.68%) and eu-
calyptus leaf extract (18.59%). In the present study
the botanical protectants performs well to reduce the
per cent pod damage due to M. vitrata in green gram.

The present findings are in agreement with
Ganapathy (1996) the reports that neem seed kernel
extract 5% and neem oil 3% recorded least pod
damage (6.6 and 7.8%, respectively). It was recorded
the performance of leaf extract of neem+lemon-
grass, neem+african curry and neem+tomato in the
control of spotted pod borer was encouraging and
consequently led to better pod protection with the
increase in grain yields on treated plots (Oparacke
et al. 2005). The present findings also corroborate
with the findings Selvam (2018) and found that the
Azadirachtin (0.03%) was most effective against M.
vitrata where 65.8% reduction of pod damage was
recorded over untreated control. It was observed that
aak leaf extract up to 10% was safest. The results
of the current study are comparable with the find-
ings Ganapathy and Durairaj (2000) who observed
that the neem seed kernel extract 5% reduces pod
damage. The treatment neem oil proved better than
control in significantly reducing the pod damage on
pigeonpea (Ramasubramanian and Babu 1991). It
was investigated that among the biopesticides, NSKE
5% prevented pod damage significantly (Byrappa et



al. 2012). It was reported that the Eucalyptus spp.
contain high cineol, terpinol, cumminol citronellol,
piperitone and phellandrene which confer on the tree
its insecticidal properties (Kelly 1969).

CONCLUSION

Azadirachtin @ 0.3 ml/l, Neem oil @ 20 ml/l and
Neem Seed Kernel Extract @ 50 ml/l were found
highly effective in reducing per cent pod damage
due to spotted pod borer, M. vitrata in green gram.
Considering the effectiveness of botanical protectants
against M. vitrata botanicals karanj oil @20 ml/l,
aak leaf extract @ 20 ml/l, chilli+garlic solution @
30 ml/l, garlic solution @ 20 ml/l were emerged out
as moderately effective, whereas Eucalyptus leaf
extract @ 2 ml/l, Chilli solution @ 20 ml/l and On-
ion extract @ 50 ml/l were found to be less effective
treatments. Considering the effectiveness of neem
based protectants against major M. vitrata can well
integrated as environmental friendly component of
management strategy.
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