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Paraffin wax enhances aphicidal action of vegetable oils
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ABSTRACT: The paper presents a study about aphicidal activity of mixtures composted from emulsified vegetable oils 
and ceresin (kind of paraffin wax) widely used in numerous medicinal and especially cosmetic products. The results 
show that the addition of ceresin to the oils can greatly increase the effectiveness of the mixtures towards different aphid 
species.  This approach can be cheap, easy to be perform and effective way to grow the place of such kind naturally 
friendly plant protection products among the pesticides.
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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
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INTRODUCTION 

During recent years, vegetable oils have gained 
popularity as a cheap, relatively effective, eco friendly 
and easy to be produced and applied plant protection 
products (Marie et, al., 2009). Oils were among the first 
chemicals used to control various pests on plants (Liu and 
Stansly, 2000). In 2016, European Union even approved 
sunflower oil as a basic substance against tomato powdery 
mildew (European Commission, 2016; Marchand et al., 
2018). The use of vegetable oils as pesticides and biocides 
gained popularity in other areas except agriculture 
(Ogban, 2019) The vegetable oils as natural pesticides 
have several advantages like being economical, no 
residues, zero resistance risk, safer to non target organisms, 
very low pre harvest intervals (Van Huis, 1991; Nikpay,  
2007; Nile et al., 2019). However increased risk of 
phytotoxicity (Cranshawand Baxendale, 2005) and the 
insufficient effectiveness of vegetable oils is major 
drawback in their use as plant protection products. In this 
study, a research to increase the aphicidal activity of 
vegetable oils by addition of paraffin wax (ceresin) is 
made. Paraffin wax is a cheap, versatile and popular petrol 
derived product used mainly for candle production 
(Sanderson et al., 1988). However, paraffin wax has 
numerous applications including in pen’s ink, lubricants, 
cosmetic and pharmaceutical products, polish products, 
paints and others (Mózes, 1983). Ceresin is a specific 
kind of paraffin wax derived from ozokerite by a purifying 
process and this is the best possible petroleum alternative 
of beeswax which makes ceresin extremely applicable in 
the numerous cosmetic and pharmaceutical products.
According to the Safety Data Sheet, of the substance, it is 
completely harmless for humans and work with it does 
not require taking specific safety measurements (Termo 
Fisher Scientific, 2021).  

MATERIALS AND METHODS 

Four different vegetable oils viz., rapeseed oil, 
sunflower oil, soy oil and palm oil were used in this 
study. Oils were emulsified with Sinterol PZ emulsifier 
produced by Chimatech, Bulgaria especially created and 
used for vegetable oils and plant protection products 
(Chimatech, 2019). The standard in vivo trials with 
different widely spread in Bulgaria and Europe were 
performed (IRAC Susceptibility Test Methods Series, 
2009). The insecticidal trials were conducted with four 
different aphid species viz., Aphis gossypii on cucumbers, 
A. pomi on apples, Macrosiphum rosae on oil-yielding 
roses and A. nerii on buddleia plants (butterfly bush). 
The collected pests were placed plastic pot lids ventilated 
with gauze covered ventilation holes with a diameter too 
small for the aphids to escape. Aphids were collected 
from untreated host plants leaves. Every test variant 
(test solution in different concentration) consisted from 4 
replicates. Leaf disks were dipped in the test liquid for 10 
seconds with gentle agitation and place to surface-dry on 
paper towelling (abaxial surface facing skywards) to air 
dry. Once the insecticide deposit was dry, individual leaf 
discs were placed into each pot. A small drop of distilled 
water was placed on the surface of the agar prior to laying 
the leaf on the surface may help to stick the leaf to the 
agar surface. The mortality rate was calculated by the 
formulae of Henderson and Tilton (Henderson and Tilton, 
1955). The mathematical manipulation of data was done 
by R language for statistical computing (R Core Team, 
2020). Additional in vivo trials for phytotoxic activity 
were conducted with various cultural and non cultural 
plants (European Commission, 2002) treated in different 
BBCH stages. Especially attention was paid to oil – 
yielding roses due to the fact, this plants are one of the 
Bulgarian national symbols.  
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RESULTS AND DISCUSSION

The first goal of this study was to establish the maximal 
concentration possible of ceresin in the vegetable oils. 
The oils and paraffin wax were heated to 80°C and after 
melting, the liquid ceresin was mixed with vegetable 
oils. After cooling of mixtures the observations about 
aggregate state and texture were made. The tests show 
that the biggest possible concentration of ceresin in the 
plant oils was 3 % (m/v). Over this concentration mixtures 
became too viscous and emulsifying was impossible. 
There were no differences between different plant oils in 
this aspect.  Also the addition of 3 % (m/v) ceresin to the 
oils do not affect the concentration of emulsifier in them i.e. 
the addition of ceresin does not require additional amounts 
of emulsifier. The content of emulsifier in the enhanced 
and non-enhanced vegetable oils was 15 % (m/v). The 
density of the mixtures from vegetable oils, ceresin and 
emulsifiers is shown on the chart below (Fig.1) 

Fig. 2. Lethal concentration 90 % (LC90) of the tested 
vegetable oils mixtures towards aphid species

All tests reveal that all vegetable oils without ceresin 
can effectively kill aphid species at approximately 3.0 % 
(v/v) concentration (sunflower oil has the lowest effectiveness 
of all). The addition of ceresin to the mixture greatly increases 
the insecticidal action of oils and they can achieve the same 
effect at 0.1 % (v/v) concentration (Fig. 2).
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Fig. 1. Density of mixtures of vegetable oils and 
ceresin plus emulsifier (g / cm3)

The Figure 1 shows that all mixtures have a density 
below 1 g / cm3 and the differences between separate oils 
are minimal.  Density of the 1 % (v/v) water solutions of 
created mixtures (used distilled water) was also measured 
at 25°C. The results show that all solutions have 1 gram 
/ cm3 density. The distilled water have 0.99 gram / cm3. 
During in vivo trials, observations for acute phytotoxic 
manifestations (necrosis, chlorosis, deformations) onto 
treated plants were made regularity. The results show firstly, 
that there was no difference in the effectiveness between 
separate oils (without or with ceresin) toward aphid species  
and between separate aphid species towards different 
vegetable oil mixtures (p > 0.05)
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Fig. 3. Macrosiphum rosae on rose  
plants control variant

Fig. 4. Macrosiphum rosae on rose plants treated 
with palm oil mixed with 3 % ceresin at 0.1 % (v/v) 
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Aphicidal action of vegetable oils

There were no phytotoxic manifestations onto treated 
plants at 0.1 % and double increased concentrations 
towards vegetable oils enhanced with ceresin – Figure 
5. However the plants sprayed with oils without ceresin 
at 3.0 – 3.62 % concentrations show slightly acute 
phytotoxic symptoms (1-8 %) as leaves deformations 
and necrosis, except oil-yielding roses
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Fig 5. Cucumbers variety “Gergana”, BBCH = 71 treated 
with palm oil mixed with 3 % ceresin at 1.0 % (v/v)

Based on the results obtained, it can be concluded 
that the addition of paraffin to the oils had increased their 
efficacy against aphids and hence could be a cheap, easy 
to perform and effective way of plant protection.  
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