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Delayed dormant spray (Bal-Spray oil) for the management of two major sucking 
pests of apple in Kashmir 
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ABSTRACT:  Field studies were conducted to evaluate the efficacy of two oil dormant sprays at different concentrations 
to manage San Jose scale (Quadraspidiotus perniciosus Comstock) and European red mite (Pananychous ulmi Koach) 
on apple (Malus × domestica Borkh.) during 2017-18 at Bandipora of Kashmir. The highest cumulative mean mortality 
(80.13%) was recorded with the application of bal spray oil (2.5%) followed by 77.35%. mortality of SJS @ 2.0% 
concentration of bal spray oil while as H.P spray oil @ 2.5% concentration exhibited 79.73% cumulative mean mortality 
of SJS. and lowest cumulative mean mortality of 75.24% @ 1.5% concentration of bal spray oil for both the years. The 
impact of oils on European red mite revealed that highest cumulative mean mortality (85.01%) was recorded with the 
application of bal spray oil at concentration of 2.5% followed by 79.69%. mortality of ERM @ 2.0% concentration 
of Bal spray oil. The impact of these delayed dormant oils on natural enemies of the two key pests of apple was also 
recorded.
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INTRODUCTION

San Jose scale (SJS), Quadraspidiotus perniciosus is 
a major pest of apple trees. It can injure fruit directly and 
can also reduce tree vigour by removing sap, eventually 
killing the tree. Introduced into the United States 
from China in 1870 (Muneer, 2008), this scale insect 
continues to be a major pest in apple-growing regions 
of North America (Pfeiffer, 1985; Rice and Jones, 1988; 
Rice et al., 1979). Apple Malus domestica (Borkh) is 
a highly remunerative crop, a native of southwestern 
Asia, Europe and is grown in all temperate regions 
of the world. In Kashmir, apple is the most important 
fruit crop among all the cultivated fruits. However, the 
production and quality of apple is affected because of 
several factors including insect pests. The major insect 
pests attacking this crop are San Jose scale, European red 
mite, two spotted mite and apple wooly aphid. Among 
all these pests, San Jose scale and European red mite 
are the most destructive and widely distributed all over 
the world (Bhalla and Gupta, 1993). Since these pests 
have been accidentally introduced to many countries 
and are considered major pests in most regions of the 
world where deciduous fruits are grown (Madson and 
Morgan, 1970). The damage by San Jose scale is caused 
by nymphs and female scales, which suck the sap 
from branches, twigs and fruits, weakens the plant and 
leaves, render the fruit unacceptable and unmarketable. 
European Red Mite, Panonychus ulmi (ERM) is another 
serious pest feeding on foliage and thereby reducing 

the yield of the plant.  Keeping in view the severity of 
the pests the experiment was undertaken to test the bio 
efficacy of petro star horticulture mineral oil (HMO), its 
impact on quality of apple yield and effect on natural 
enemies in the apple ecosystem of Kashmir Valley. In 
this study, we tried to find the effect of oils on both SJS 
and ERM, their natural enemies and ultimately on yield.

MATERIALS AND METHODS

Field trials were laid out in two locations and 
different seasons i.e. dormant and summer in Shelvat 
and Shadipora of district Bandipora in Kashmir. The 
apple trees were pruned during dormant season in the 
month of December. During dormant season, Bal spray 
oil were sprayed at 1.5, 2.0, 2.5% concentrations along 
with standard check H.P oil at 1.5, 2.0, 2.5%, while 
as during summer bal spray oil were sprayed at 0.5, 
0.75, 1.0% concentration along with standard check 
(H.P Oil) at same concentration against San Jose Scale 
Q. perniciosus European red mite, P. ulmi) infesting 
apple variety Red Delicious of 18-20 years old fruit 
trees at Shelwat & Shadipora (Bandipora) during 2017.
The pesticide molecule were sprayed with the help of 
motorized sprayer and over wintered eggs/live ERM 
population were counted from the samples from each 
tree and egg/adult mite population was observed under 
binocular one day before application of pesticide spray 
and at subsequent intervals. Post count observations were 
also recorded. The experiment was laid in RBD with 7 
treatments and 3 replications both during dormant and 
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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.

Keywords: Diaphania indica, artificial diet, reproductive potential, mass production

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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summer season. Percent mortality was worked out by 
computing the difference between pre and post treatment 
population of the pest.

RESULTS AND DISCUSSION

Effect of bal spray oil against San jose scale (SJS) and 
European red mite (ERM) 

On the basis of pooled data of 2017-18 revealed 
that highest cumulative mean mortality (80.13%) 
was recorded with the application of bal-spray oil at 
concentration of 2.5% followed by 77.35%. mortality 
of SJS @ 2.0% concentration of bal spray oil while as  

standard check H.P @ 2.5% concentration exhibited 
79.73%  cumulative mean mortality of SJS. and 
lowest cumulative mean mortality of 75.24% @ 1.5% 
concentration of Code-391 for both the years (Fig-1).On 
the basis of pooled data for both years 2017-18 revealed 
that highest cumulative mean mortality (88.01%) 
was recorded with the application of bal spray oil at 
concentration of 2.5% followed by 83.24%. mortality 
of ERM @ 2.0% concentration of Code-391 while as 
standard check H.P @ 2.5% concentration exhibited 
83.32% cumulative mean mortality of ERM. and 
lowest cumulative mean mortality of 76.94 % @ 1.5% 
concentration of bal-spray oil for both the years (Table 1).

Table 1. Bioefficacy of Bal-spray oil (Dormant stage) against European Red Mite (ERM) on apple 
at Bandipora

Treatment
(HMO) Concentration.

(%)

Per cent mean
hatchability

  Per cent mean 
mortality

 Pooled mean
Yield

 (A –grade 
boxes)

Shelwat Shadipora Shelwat Shadipora

Bal Spray oil 1.5 22.55 23.33 73.20 76.70 74.95 8.00

2.0 12.09 21.86 81.25 78.14 79.69 12.00

2.5 8.82 17.66 87.84 82.34 85.09 12.33

H.P oil
1.5 22.16 34.47 67.38 65.52 66.45 8.00

2.0 16.06 29.04 73.90 70.95 72.42 10.33

2.5 8.57 23.47 81.25 76.52 78.88 12.00

Check 87.52 81.81 10.43 18.18 14.30 4.33

CD
(P=0.05)

(3.55) (3.48) (2.24) (2.11)

Effect of delayed dormant oils on natural enemy 
complex of SJS and ERM 

Pooled effect of bal-spray oil besides H.P as standard 
check and water as control were evaluated against natural 
enemy complex of San Jose Scale (SJS) and European 
red mite(ERM) at  Bandipora during 2017-18.Bal-spray 
oil @ 1.00% concentration resulted in highest cumulative 
mean mortality of natural enemies (NE) (38.18%) of SJS 
, While as code-391 @ 0.75% concentration exhibited 
29.08% cumulative mean mortality NE of SJS. on the 
other side bal-spray oil @ 1.00% concentration resulted 
in  cumulative mean mortality of NE (35.49%) of ERM 

, While as code-391 @ 0.75% concentration exhibited 
28.75% cumulative mean mortality natural enemies(NE) 
of ERM (Table 2).

Effect of delayed dormant oils on yield 

Pooled effect of bal spray oil besides H.P as standard 
check and water as control were evaluated on quality of 
apple yield. Bal spray oil @ 1.00% recorded 13.83 boxes 
of A quality while as the same molecule recorded 12.5 
a grade boxes. On the other side Standard check H.P @ 
1.00% recorded 13.66 Of A grade boxes while as control 
recorded 3.83 A grade boxes (Table 2).
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Table 2. Toxicity of Bal-spray oil against natural enemies of ERM and San Jose Scale on apple cv. Red Delicious 
at Bandipora

Treatment

(HMO)

Concentration

(%)

Mortality of SJS 
natural    enemies (%)

Pooled

mean

Mortality of ERM 
natural enemies (%)

Pooled mean

2017 2018 2017 2018

Bal-spray oil

0.50 25.80 20.97 23.38 27.29 17.83 22.56
0.75 33.20 24.96 29.08 30.36 27.14 28.75
1.00 38.19 38.17 38.18 39.22 31.76 35.49

H.P oil

0.50 21.50 25.86 23.68 29.41 21.66 25.53
0.75 29.49 31.42 30.45 40.82 21.17 30.99
1.00 33.03 37.10 35.06 48.83 29.89 39.36

Control 0.00 0.00 0.00 0.00 0.00 0.00
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