
360

RESEARCH NOTE
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ABSTRACT: A field experiment on the relative efficacy of botanical and biopesticides against Carpomyia vesuviana 
Costa on ber was conducted in 2021-22. The results revealed that Spinosad45 SC was most effective, followed by 
azadirachtin 0.03 EC and NSKE (5%) whereas, Neem oil and Karanj oil were least effective. The treatment of Beauveria 
bassiana 1.15 WP and Metarhizium anisopliae 1.15 WP were found moderately effective against ber fruit fly.
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ABSTRACT: The injection of exogenous materials into plant system for pest management is being followed since 
early years of twentieth century. Numerous studies on the tree injection have been done to explore the possibility of 
injecting chemicals into trees. Root feeding, stem or trunk injection have received significant results of nutrient and pest 
or disease management across the world. Owing to the  practical difficulties in foliar application of pesticides in tall 
trees like coconut, tree injection  became an alternative mode of pesticide delivery to target site. Although tree injections 
have some limitations, they also have some specific advantages over other methods of management such as minimized 
use of water and chemicals, reduction in the labour cost, effective management of target pests and environmental safety 
as non-target organisms can be protected from the effect of pesticides. Serious efforts are needed to standardizing of 
the technologies of administration for various chemicals under diverse environmental conditions to make it easy and 
ultimate for specify host plant / nutrient condition which cannot be properly addressed by other methods.
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INTRODUCTION

The injection of various exogenous materials into 
plants have been implemented as early in the middle of 
the twentieth century (Perry et al., 1991) and expanded in 
the 1970s. Early literatures show that supply of water to 
young transplanted trees through the cut end of the root 
was successful, thus suggested the possibility of injecting 
chemicals into trees (Cott, 1897). During 1910, tree 
injection with specific chemical, potassium ferrocyanide 
was reported for the control of insect pests (Sanford, 
1914; Shattuck, 1915). A review on ‘Methods of Tree 
Injection’ by May (1941) created interest for injection 
studies on plants. Gravitational method of liquid injection 
was reported to control the red palm weevil of coconut 
(Davis et al., 1954). Later the method of trunk injection 
with systemic insecticides has become an important 
practice against various insect pests that are difficult to 
control (Ginting and Desmier, 1987). During that period 
numerous studies on the tree injection have been done by 
North American researchers (Ferry and Gomez, 2013). 
A´cimovi´c et al. (2016) examined injection port damage 
and wound closure in apple trees. Similarly, Dalakouras 
et al. (2018) inspected the movement of hairpin and 
small-interfering RNAs in apple and grape trees. Uptake 
and translocation of antibiotics into the tree system was 
explored by Killiny et al. (2019). Berger and Laurent 
(2019) focuses on modern injection technologies and 

factors affecting the efficacy of chemicals. Leigh et al., 
(2022) reviewed the concepts of trunk injection method, 
physiological principles and concerns associated with 
the injection method. 

Considering the tree architecture of coconut, the palms 
have been exploited for pesticide administration through 
injection for management of different insect pests. 
Coconut palm, Cocos nucifera L. which belongs to family 
Arecaceae has been variously described as “console of the 
east”, “the tree of heaven”, the ‘Kalpavriksha’ because 
of its great versatility demonstrated for many domestic, 
commercial and industrial uses of its different parts like 
leaves, fruits, stem and roots. In India, coconut is grown 
under varied soil and climatic conditions in 17 States and 
3 Union Territories. The decrease in yields of coconut 
has been attributed to a number of factors consisting 
of biotic and abiotic factors. Among the biotic factors, 
the insect pests and mites are very important. Amongst 
foliage pests, coconut black headed caterpillar, Opisina 
arenosella Walker (Lepidoptera: Oecophoridae) is one 
of the major and serious pests of coconut palm in India, 
Srilanka, Bangladesh and Myanmar. The pest during its 
larval stage causes serious damage to the leaves of the 
palm. In case of severe infestation, several hundreds or 
thousands of larvae could be observed on a single palm 
and affected palm often take several years to recover 
completely (Ramkumar, 2002). 
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ABSTRACT:The melon borer, Diaphania indica (Saunders) (Lepidoptera: Pyralidae), is a serious pest of tropical and
subtropical cucurbitaceous vegetables. A suitable artificial diet is desirable for producing uniform insects for commercial
purposes or research. Four new artificial diets (D-1, D-2, D-3 and D-4) and bitter gourd, the natural host plant of D. indica,
were used for rearing D. indica, and the life parameters were compared. The results indicated that insects could complete a
full life cycle after 3 generations, only when the larvae were fed bitter gourd or the diet D-1.The new artificial diet, D-1 was
formulated based on bitter gourd leaves, Momordica charantia (L.) and chick pea, Cicer arietinum L. Developmental
parameters like egg hatching, larval duration and longevity of the adult reared on the D-1 artificial diet were found to be
significantly improved relative to the other three diets (D-2, D-3 and D-4), but were not significantly better than those reared
on the host-plant bitter gourd. However, the rearing efficiency (i.e., larval - pupal survival, developmental duration of pupa
and fecundity of adults,) on the D-1 diet was on par with the rearing efficiency on bitter gourd. There were no significant
changes in reproductive potential after five successive generations of rearing on the new diet. These results indicated that
the newly developed diet could serve as a viable alternative to bitter gourd plant for continuous rearing of D. indica.
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INTROUCTION
Diaphania indica (Saunders) (Lepidoptera :

Pyralidae), known as melon borer, is one of the key pests
of cucurbitaceous vegetables like cucumber, muskmelon,
gherkin, bottle gourd, bitter gourd, snake gourd and so
on (Pandy, 1977; Ravi et al., 1998; Tripathi & Pandy,
1973, Segeren 1983, Viraktamath et al., 2003). D. indica
has been reported from South America, the Indian
subcontinent, Far East, South East Asia, the Pacific
islands, Australia, and Africa, as causing damage to one
or the other cucurbit round the year (Ke, Li, Xu &
Zheng, 1988; Peter & David, 1990; Ravi et al., 1997,
1998; Radhakrishnan & Natarajan, 2009, Capinera, 2001;
Peter & David, 1991). The larvae of D. indica feed on
flowers, leaves and fruits of cucurbits and cause 14% -
30% yield loss in different cucurbit crops (Jhala et al.,
2005; Singh and Naik, 2006). In order to make and
streamline pest control strategies, studies must be focused
on the biology, bionomics, behaviors, and ecology of the
pest. One has to coordinate these studies for the
availability of a nonstop and satisfactory supply of high
quality experimental insects. Development of artificial diet
has a distinct advantage in that the insect can be reared

throughout the year.There were not many serious
attempts to mass multiply D. indica in the laboratory.
However Ranganath et al. (2006) concentrated on
developing a cost-effective mass rearing techniques for
D. indica. Nevertheless, there are various issues related
to the artificial diet for the continuous rearing of this
species. The disadvantages include difficulty in the
accessibility of some of the components such as tender
gherk in fruit powder throughout the year and incapability
of the diet tosupport the egg and first instar development.
Therefore, artificial diet for this species should be
enhanced for nonstop rising in the laboratory to deliver
a large amount of uniform insects. Hence the point of
this study was to build up an artificial diet suitable for
the constant rearing of D. Indica without a loss of vigor
or reproductive potential.

MATERIALS AND METHODS
Experimental insects

A laboratory culture of D. indica was established in
the Bio control laboratory of Indian Institute of
Horticultural Research (ICAR-IIHR), Bengaluru, India
(12
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The ber (Ziziphus mauritiana L.) also known as 
‘desert apple’ is an important fruit crop in arid and semi-
arid regions of Rajasthan, Haryana, Punjab, Gujarat, and 
other part of India. The low productivity of ber has been 
attributed to various abiotic and biotic factors the major 
factors that contributes towards low yield of ber is the 
damage done by a number of insect pests and diseases. Ber 
trees have been reported to be attacked by about over 100 
species of insect- pests (Butani, 1979; Lakra and Singh, 
1985). Among them ber fruit fly, Carpomyia vesuviana 
Costa is the most serious one (Sharma et al., 1998, Lal 
et al,. 1993) and found everywhere in India where ber is 
grown. In serious cases, it causes severe yield loss up to 
80 per cent or even up to 100 per cent damage (Sharma et 
al., 1998; Karuppaiah, 2014). The use of botanicals and 
biopesticides for management of Carpomyia vesuviana is 
a part of this work for effective management of this pest 
and avoiding harmful effect to the predators.

A field experiment was laid out in a randomized block 
design (RBD) with eight treatments and replicated thrice. 
The ber variety ‘Gola’ recommended for this region 
was used andplant to plant distance of 8 m × 8 m. The 
treatments included were azadirachtin 0.03 EC, NSKE 
(5%), Neem oil (1%), Metarhizium anisopliae 1.15 WP, 
Beauveria bassiana 1.15 WP and spinosad and untreated 
control. Neem seed kernel extract was prepared by grinding 
known weight of kernel into a fine powder. The resulting 
powder was then socked overnight in sufficient quantity 
of water. The desired concentration of NSKE on kernel 
weight to volume (of water) basis was obtained by filtering 

the extract in a fine muslin cloth with repeated washing 
in the next morning. The volume was made up by adding 
the required quantity of water to get 5 per cent solution 
(Kumar et al., 2000). Sandoval used one ml per liter of 
spray solution used as surfactant. The required quantity of 
different bio-pesticide was sprayed by using foot sprayer. 
Overall two sprays were done. The first spray was done 
at the peanut stage and second spray was done 30 days 
after the first spray. The fruit fly damage was recorded 
from each tree by observing hundred fruits randomly from 
bulk at each commercial picking (Patel et al., 1989). Three 
pickings were taken during the season at ten days intervals. 
In all these treatments fruits were brought  the laboratory 
and dissected with a knife and those possessing gallery, 
maggot or exit hole was taken as the fruit fly infestation. 
The yield of healthy fruits was recorded at each picking 
and mean fruit yield per tree was worked out.

The data as given in Table 1 indicate that the 
treatment of spinosad 45 SC was most effective having 
11.61 per cent fruit infestation. This was followed by 
azadirachtin 0.03 EC having 23.72 per cent infestation. 
The treatment of Beauveria bassiana 1.15 WP and 
Metarhizium anisopliae 1.15 WP were found next 
effective treatments and resulted in 26.78 and 27.66 per 
cent infestation, respectively and at par to each other. The 
maximum infestation (30.86%) was recorded in Karanj 
oil followed by Neem oil (28.80%) treated plots which 
were found at par to each other. However, it was superior 
over control having 35.75 per cent fruit infestation. The 
treatments tested in the present study were not evaluated 
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earlier against ber fruit fly. Hence, the efficacy of these 
treatments tested on other crops discussed to support the 
present findings. In the present findings the efficacy of 
spinosad are conformity  with that of Nehra et al (2019)  
and Rifat Alam et al. (2021) reported thet among the 
treatments, spinosad  45 SC performed the best based 
on minimum percent fruit infestation on both number 
and weight basis. Diksha et al. (2019) reported that 
among biopesticides, spinosad and azadirachtin though 
inferior over the synthetic pyrethroid, were as effective 
over neem and pongamia oil, Beauveria bassiana, clay 
and also over the recommended insecticide malathion. 
Neem oil, B. bassiana, Pongamia oil, clay and Neemastra 
treatments were not found much effective though these 
were superior over control. Bhowmik et al. (2014) 

reported that Neemazal and karanj oil were the least 
effective insecticide in reducing the fruit infestation by 
melon fruit fly.

Table 2 reveals that the maximum net profit of 
Rs. 625.04 per tree was recorded from the treatment 
of spinosad followed by azadirachtin (448/tree) and 
NSKE (379/tree). The lowest net profit of Rs. 193.80 
per tree was obtained from Karanj oil which was 
followed by Metarhiziumanisopliae with net profit 
of Rs. 253.40 per trees. The net profit of Rs. 297.80 
per trees was obtained from the treatment of Neemoil. 
The treatment of Beauveria bassiana, the net profit of 
cost of management of fruit fly was found 333.00. The 
highest cost benefit ratio of 1:4.03 was recorded from 
treatment of spinosad followed by Beauveria bassiana,

Table 1: Efficacy of different biopesticide against C. vesuviana on ber during 2021-22

Treatments Formulation Conc./ 
Dosage

Per cent fruit infestation at Mean

1.15 WP 10   DAT 20 DAT 30 DAT

Beauveria bassiana 1g/l 24.60 26.78 29.00 26.78

(29.82) (31.12) (32.57) (31.14)

Karanj oil   1.5ml/l 28.00 31.80 32.80 30.86

1.15 WP (31.92) (34.29) (34.92) (33.72)

Metarhizium 
anisopliae

1g/l 25.35 27.27 30.37 27.66

Lab. prepared (30.18) (31.43) (33.42) (31.70)

NSKE 5.0% 23.37 25.80 28.00 25.72

- (28.86) (30.48) (31.93) (30.44)

Neem oil        1 .5ml/l 25.80 29.40 31.20 28.80

0.03 EC (30.43) (32.77) (33.94) (32.44)

Azadirachtin 5ml/l 21.38 23.50 26.30 23.72

45 SC (27.46) (28.92) (30.83) (29.11)

Spinosad 0.01 % 10.38 11.47 13.00 11.61

- (18.68) (19.71) (21.11) (19.90)

Untreated control - 34.83 35.77 36.66 35.75

(36.13) (36.65) (39.18) (36.70)

                                           
S.Em.+ 0.51 0.61 0.81 0.26

                                 
CD (p=0.05) 1.57 1.88 2.50 0.80

Figures in the parentheses are angular transformed value.
DAT = days after treatment

Biopesticides and botanicals against ber fruit fly
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Table 2. Economics of different biopesticide applied for the management of C. vesuviana during 2021-22

Biopesticides Formulation Conc.
(%)/ 
Dose

Marketable 
yield (kg/

tree)

Yield 
gain 
over 

control

Value 
of yield 

gain 
(Rs.)

Cost of 
treatment 

(Rs.)

Net 
profit/

tree 
(Rs.)

Incremental 
cost benefit 

ratio

Beauveria 
bassiana 1.15 WP 1 g/l 33.00 11.50 460.00 127.00 333.00 1:2.62

Karanj oil
-

1.5 
ml/l 29.40 07.90 316.00 122.20 193.80 1:1.58

Metarhizium 
anisopliae 1.15 WP 1 g/l 31.00 09.50 380.00 126.60 253.40 1:2.0

NSKE Lab prepared 5.0% 35.35 13.85 554.00 175.00 379.00 1:2.16

Neem oil - 1.5 
ml/l 32.00 10.50 420.50 122.20 297.80 1:2.41

Azadirachtin 0.03 EC 5 ml/l 37.00 15.50 620.00 172.00 448.00 1:2.60

Spinosad 45 SC 0.01% 41.00 19.50 780 154.96 625.04 1:4.03

Untreated 21.50 - - -

Market price ber: Rs. 40/kg

azadirachtin, Neem oil and NSKErecording the ratio 
of 1:2.62, 1:2.60 and 1:2.41 and 1:2.16 respectively. 
Cost benefit ratio obtained from the Metarhizium 
anisopliaewas 1:2.00. The least cost benefit ratio was 
recorded in Karanj oil with 1:58. Diksha et al. (2019) 
who reported that among biopesticides, the BCR 
value of B. bassiana is 1:1.21 and Hosagoudar et al. 
(1999) reported that cost benefit ratio was maximum 
in Nimbicidine and NSKE with 1:3.00 and 1:3.24, 
respectively.

Effect of different treatments on marketable yield of 
ber fruits on weight basis

The data presented in Table 2 revealed that the 
weight of marketable fruits harvested from treated 
trees was recorded higher than control. Maximum 
weight of marketable yield of 41 kg ber per tree was 
recorded from the treatment of spinosad followed by 
azadirachtin and NSKE producing 37.00 and 35.35 kg 
per tree, respectively. The weight of marketable fruits 
in the treatments of Beauveria bassiana(33 kg/tree) and 
Neem oil (32kg/tree) respectively. Minimum weight 
of marketable fruit (29.40 kg/tree) was recorded from 
Karanj oil, followed by Metarhiziumanisopliae with and 
31.00 kg fruits per tree, respectively. However, it was 
21.50 kg per tree in untreated control. Hosagoudar et 
al. (1999) reported that lowest healthy fruit yield of ber 

was 12.76 and 13.53 kg/tree from Nimbicidine (0.03%) 
and NSKE (5%), respectively and shivbhagvanet.al. 
reported that lowest healthy fruit yield of ber was 17.20 
and 18.45 kg/tree from Neem oil (1.5 ml/l) and NSKE 
(5%), respectively.

Effect of different treatments on loss due to ber fruit 
fly on weight basis

The data presented in Table 2 and revealed that the 
weight of fruits was also reduced due to the infestation 
of fruit fly C. vesuviana. The minimum loss in fruit 
weight (6.27 kg/tree) was recorded in the treatment of 
spinosad followed by azadirachtin, NSKE and Neem 
oil with loss of 09.92, 10.80 and 10.87 kg per tree, 
respectively. The loss in weight of fruit in the treatments 
of Metarhizium anisopliae and Beauveria bassiana 
was 10.90 and 11.00 kg per tree. The maximum loss 
in weight of fruits (12 kg/tree) was recorded from the 
treatment of Karanj oil. In control the loss in weight 
of fruits was recorded 13.50 kg per tree. Hosagoudar 
et al. (1999) reported that maximum fruit yield loss of 
10.25 and 9.45 kg/tree as recorded from treatments of 
Nimbicidine (0.08%) and NSKE (5.0%), respectively. 
Shivbhagvan et al., reported that maximum fruit 
yield loss of 9.13 and 8.98 kg/tree as recorded from 
treatments of NSKE (5.0%) and Neem oil (1.5 ml/l), 
respectively.

Sanjay Kumar Bagaria et al.
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The study showed that using spinosad resulted in the 
lowest total and percentage of avoidable losses, as well as 
the highest benefit-cost ratio. These results indicate that 
this biopesticide is effective in reducing fruit fly presence 
in ber fields while maintaining economic viability.
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