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Effect of neem oil based nanoemulsion on egg parasitoid, Trichogramma chilonis (Ishii)
(Hymenoptera: Trichogrammatidae)
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ABSTRACT: Botanical biopesticides are alternative to hazardous synthetic insecticides. In the present study neem oil based nanoemulsion
was synthesized using neem oil and tween 80. The particle size was estimated as 159.2 nm. The emulsion was characterized using particle
size analyzer and TEM to confirm the formation of nano emulsion of neem oil. Trichogramma chilonis (Ishii) is an effective egg parasitoid
of lepidopterous pests. It controls pests in eggs stage prior to its damaging to crops. The parasitoid is vulnerable to insecticides or oil
sprays applied to the crops. The present study revealed the effects of neem nanoemulsion with 7. chilonis under the controlled laboratory
conditions. Different concentrations i.e., 50, 100, 500, 1000, 5000, 10000 ppm were tested on 7. chilonis. The biological effects viz., per
cent parasitism, adult emergence were found significantly reduced and increased mortality in all the concentrations of macroemulsion
of neem oil (66.78 + 0.50, 71.69+ 1.02; 48.45 + 0.35, 52.26 + 0.60; 31.75 4+ 0.35, 26.00 £ 0.39 in 10000 and 5000 ppm, respectively)
as compared with nanoemulsion (75.40 + 0.03, 78.26 + 0.29; 52.50 + 0.52, 57.85 £ 0.60; 19.57 £ 0.27, 16.25 £ 0.25 in 10000 and 5000
ppm, respectively and control (88.00 + 0.12; 82.00 £ 1.26; 2.25 + 0.02, respectively). These studies showed that the 10000 and 5000 ppm
concentrations of nanoemulsion of neem oil were found less toxic to 7. chilonis.
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INTRODUCTION The use of nanotechnology in agriculture is get-
ting increases in recent years. The development of
controlled-release formulations of neem oil through en-
capsulation may improve their efficiency, since they pro-
tect the active ingredients and increasing their stability
in the environment. Nanoemulsions are sub-micron oil

Neem, Azadirachta indica based botanical insecticides
are important component of Integrated Pest Management
(IPM). The main method of control has been the use of insec-
ticides and indiscriminate application of pesticide often cuts

roductivity instead of improving and also causes insecticide . . . . .
P ty P g in water emulsions with droplet diameter in nanoscale

resistance, resurgence, associated hazards to environment. (100-1000 nm) and are thermodynamically stable
Hence, there is a need for development of alternate safe tech-
(Solans et al., 2005).

nology to manage the pest problem in the future. The neem
based botanical insecticides and their products are the alterna-
tives to synthetic chemical insecticides, since botanical insec-
ticides cause low mammalian toxicity, highly safer to benefi-
cial, non-target organisms and environment (Miresmailli and
Isman, 2014). The triterpenoid (Azadirachtin) found in seeds
of the neem tree have insecticidal properties and expressed in
the form of feeding and oviposition deterrence, growth inhi-
bition, fecundity, fitness reductions (Schmutterer, 1990) and
exhibits good efficacy against key insect pests in different
crops. Neem products are highly photosensitivity and natural
sunlight degrade the insecticidal properties; hence, neem has
low residual effect under field conditions, which affects the
reproducibility of the insecticide effect (Isman, 2006).

Considering the importance of parasitoids in insect
pest management, the egg parasitoids, trichogrammatids,
have been reported to be efficient in regulating popula-
tions of lepidopteran pests in agricultural cropping sys-
tems (Hegazi et al., 2007). The commercial botanical
neem based insecticides (azadirachtin) and their biologi-
cal effects viz., level of parasitism, survival of adults or
mortality, parasitoid development, adult emergence, lon-
gevity and anti-feedancy on parasitoids have to be stud-
ied in detailed. Hence, the present study is carried out
to understand the biological effects of macro and nanoe-
mulsion on the egg parasitoid, 7. chilonis.
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MATERIALS AND METHODS

Neem oil was procured from Laboratory Scientific
Glass Works, Coimbatore, Tamil Nadu. Tween 80 (Poly-
sorbate 80 is a nonionic surfactant and emulsifier) was
supplied by Sigma-Aldrich Limited, Bengaluru. Deionized
water (ELGA DV25 Purelab option Q system from Veolia
Water Technologies UK) was used for all experiments.

Preparation of Neem Nanoemulsion

The O/W nanoemulsion was prepared using neem
oil, tween 80 and water as the continuous phase. Ultra-
sonication of neem oil, tween 20 and water was done at
1 : 3 : 10 ratios for emulsification. Ultrasonic emulsifica-
tion was caused by coupling the waves of power ultrasound
into a liquid system

Characterization of Neem Nanoemulsion

Horiba SZ100, particle size analyzer, Japan was used
for analysis of size and size distribution of neem oil nanoe-
mulsion. The size and distribution of the nanoemulsion was
described in nm. The surface morphology of the nanoemul-
sion was characterized by Transmission Electron Micros-
copy (TEM). A drop of nanoemulsion was placed on copper
grid and allowed to dry in vacuum. The transmission elec-
tron micrographs were taken using TECNAI 120 Kv TEM,
FEI, Netherlands with a LaB6 as electron source.

Effect of Neem Nanoemulsion against the Egg Parasi-
toid, Trichogramma chilonis

The effect of neem oil nanoemulsion against Tricho-
gramma chilonis was conducted in the controlled labora-
tory conditions. Small glass vials were used as to conduct
the experiments. Each glass vial was having an egg card of
more than 1250 eggs of rice moth (Corcyra cephalonica)
with four replications. Gum was spread uniformly on a
piece of hard paper. The host eggs (C. cephalonica) were
sprinkled on the sticky cards. These eggs cards were placed
in UV radiation for 15 minutes (20 watts tube, Philips), to
kill the larvae present inside the eggs. Then the egg cards
were transferred to glass jars containing adults of 7. chilo-
nis for 1-3 h for parasitism. After 1-3 h, the cards were
removed and dipped in different concentrations of neem
oil macro and nanoemulsion (10000, 5000, 1000, 500, 100
and 50 ppm, respectively), then these cards were shifted to
glass vials and Data were collected on percent parasitism
and adult emergence.

Statistical analysis

The data were analyzed by adopting Completely Ran-
domized block Design (CRD) with seven treatments and
three replications and the mean values of treatments were

separated by Least Significant Difference (LSD) (Gomez
and Gomez, 1984) using AGRES ver. (7.01), Pascal Inter-
national Solutions.

RESULTS AND DISCUSSIONS

Physico chemical characterization of Neem Nanoemul-
sion

The neem oil nanoemulsion showed least viscosity
(1.59 £ 0.003 centipoise (cP)) compared to macroemulsion
and this may be due to the increase in surfactant concentra-
tion. The nanoformualtions were found to be physically stable
at room temperature and phase separation was not observed.
The mean Zeta potential of nanoemulsion was —21.42 mV
conformed that the formulation was stable. The average least
droplet size of the nanoemulsion was 159.2 nm (Fig. 1). The
results are in agreement with the findings reported by Kale
and Allen (1998), They reported that addition of surfactant
caused the interfacial film lead to formation of small size
droplet. The result on the transmission electron microscopy
assessed that the morphology of the nanoemulsion was ap-
proximately spherical in shape (Fig. 2).

| Peak No. [ SPAreaRatio | Mean | S.D. | Mode |
| 1 | 1.00 | 159.2nm | 167 nm | 161.2nm |

IEEEEn==Y
KRR RA]
g 3
Undersize (%)

: T.%%‘.?.?.?#.*F##

g
5
§

Radius (nm)

Fig. 1. Particle size analysis of neem oil nanoemulsion.

Fig. 2. Transmission electron micrograph of neem oil
nanoemulsion.
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Effect of Neem Nanoemulsion against the Egg Parasi-
toid, Trichogramma chilonis

Results presented in Table 1 showed the effect of dif-
ferent concentrations of nanoemulsion in comparison with
macroemulsion of neem oil on the percent parasitism, adult
emergence and mortality of 7. chilonis. All these treatments
were significantly different from one another. Highest per-
cent parasitism was observed in control (90.00%). The data
showed that parasitism was significantly decreased by in-
creasing the neem oil macroemulsion concentrations (T1—
T5). On the contrary, the parasitism was significantly high-
er in neem oil nanoemulsion (86.00, 86.00, 80.69, 76.48,
71.69 and 66.78 in 50, 100, 500, 1000, 50000, 10000 ppm,
respectively) than neem oil macroemulsion. The lowest per-
cent adult emergence (48.45%) was recorded in the highest
concentration (T6) of neem oil macro emulsion followed
by 52.26, 58.80, 63.63, 69.50 and 72.25 % in T5, T4, T3 T2
and T1, respectively. Highest adult emergence (82.50 and
77.37% in neem nano and macroemulsion) was recorded
in check (T6). The adult emergence was found on increas-
ing rate by decreasing the concentrations of neem nano and
macroemulsions.

Fig. 3. Effects of neem oil nanoemulsion on the egg
parasitoid, Trichogramma chilonis.

The results also revealed that significantly higher
number of black eggs was observed in control and neem oil
nanoemulsion. The different concentrations of macroemul-
sion were proved to be toxic when they used in higher con-
centrations. The same trend was also observed in percent
parasitism, adult emergence and mortality. The results are
in agreement with earlier reports of Lakshmi et al., 2004
and Lyons ef al., 2003. They reported that, Azatin Ec and
Neem Ec significantly affect the parasitism of 7. chilonis
after 24 h at higher concentrations as compared with the
lowest ones. Rao ef al. (2002), Jalali. and Singh (2003) re-
ported that neem formulations, while Lannacone and La-
mas (2003) reported that rotenone as well as neem both at
highest doses significantly affected longevity of 7. chilonis.
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