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Summary
Neem oil, a plant product, in concentra-
tions of 1.0% to 1.25% was found to cause
greater than 80% combined larval and
pupal mortality of leaf miner, Liromyza
trifolii Burgess (Agromyzidae: Diptera)
on cucumber. Concentrations of less than
1% were less effective, whilst 1.5% neem
oil did not produce a significant further
increase in mortality.

Introduction
Extracts from seeds of the neem tree
(Azadirachta indica) have attracted atten-
tion as an insecticide because of their
broad spectrum of action and their high
level of safety to man, other warm
blooded animals and the environment
(Henkes 1986). Neem extract has been re-
ported to act systemically to control citrus
leaf miner, Phyllocnistis citrella ( Singh and
Azam 1986); serpentine leaf miner,
Liromyza trifolii; a serious pest on vegeta-
bles and ornamentals due mainly to pesti-
cide resistance (Larew et al. 1984, Stein and
Parrella 1985, Webb et al. 1983).

The leaf miner, Liromyza trifolii is a seri-
ous pest in Oman attacking several veg-
etable crops. It causes serious damage on
cucumber when infestations reach 10 – 15
larvae per leaf. The larvae damage the
crops usually by mining the undersurface
of leaves, making serpentine (zig-zag)
mines which are a silver colour due to en-
trapped air. Because of extensive mining
by the larvae, the leaves become badly dis-
torted and curled up. The objective of the

present study was to determine the toxic
effect of neem oil on leaf miner.

Materials and methods
Cucumber (Cucumis sativus) leaves of Beta
alpha cultivar attacked by leaf miner were
collected from College of Agriculture
Farm of Sultan Qaboos University for tox-
icity studies during February 1990. Spray
solutions of neem oil were prepared with
concentrations of 0.5%, 0.75%, 1.0%, 1.25%
and 1.5% from a commercial formulation
of neem seeds. A few drops of teepol 0.1%
were added to each treatment as an emul-
sifying agent to give an even application
of neem oil. Four petri plates each with
one cucumber leaf infested with the
leafminer were sprayed with each concen-
tration by applying a uniform quantity of
about 1.0 ml of spray solution using a hand
operated mist sprayer. An untreated con-
trol was also included having four petri
plates with attacked leaves. The plates
were covered and kept inside for seven
days for observations of larval and pupal
mortality and adult emergence. The labo-
ratory had similar temperatures and hu-
midity to the field during the month of
February.

Finally, the data on mortality percent-
age (combined larval and pupal) were
transformed using arc-sine transforma-
tion. Thereafter, the data were subjected
to of analysis of variance described by
Snedecor and Cochran (1989) and
Duncan’s Multiple Range Test was used to
compare the means of treatments.

Results and discussion
The larvae of the leaf miner are normally
yellow in colour and remain in leaf mines
until pupation. It was observed that the
larvae that died after treatment with neem
extract turned black and flattened remain-
ing either inside the mines or outside on
the surface of leaves.

From the data on combined larval and
pupal mortality (Table 1) it is evident that
neem oil had a significant effect on the
mortality of the leaf miner when com-
pared with the control treatment. The low-
est concentration of neem oil (0.5%) had
significantly lower mortality than the
other treatments. All other treatments
were statistically similar with each other
and the highest concentration of 1.5% does
not produce a further increase in mortal-
ity.

The feasibility of controlling leafminer
using neem has been reported by several
workers on different crops. Parkman and
Peinkowski (1990) reported that soil
drenches of 1.0 and 2.0 ppm azadiractin
applied to infested chrysanthemum
(Dendranthema morifolium) significantly re-
duced female fecundity. Longevity of
males was reduced by 2.0 ppm drench
treatment. Meisner et al (1986) reported
that a 95.4% reduction in pupal yield of leaf
miner was achieved when plants were ex-
posed to ovipositing females five days af-
ter soil treatment with a 1% aqueous neem
extract. Knodel et al. (1986) found residual
activity of Margosan-O, a commercial for-
mulation of neem seed extract applied to
soil although no plant inhibition occurred
after five repeated drenchings.
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Table 1. Effect of neem oil on combined larval and pupal mortality of
leafminer in four leaves.

Treatments Total No. of Larval and pupal mortality

% neem oil specimens Number Percentage

0.5 83 43 51.8 b
0.75 52 40 76.9 a
1.0 32 26 81.3 a
1.25 67 63 94.0 a
1.50 52 49 94.3 a
Control 83 0 0.0 c

Figures in the same column followed by the same letter do not differ significantly at 5%
level.
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Summary
A knapsack sprayer, a motorised knap-
sack sprayer, a hand-held single spin-
ning-disc ultra low volume (ULV) appli-
cator, a back mounted apparatus with two
spinning-disc ULV applicators on a boom,
a hand-powered spinning-disc low vol-
ume apparatus (the Birky - Ciba- Geigy),
and an electrostatic sprayer (the
Electrodyn - ICI) were compared for their
efficacy for pest control on groundnut
crop. Cypermethrin was sprayed for con-
trolling insect pests on a groundnut crop.
All sprayers were equally effective in
controlling the insect pests. When the
sprayers, except the Electrodyn, were
used to apply fungicides on groundnut
for the control of foliar diseases (leaf spot
and rust) there were no significant differ-
ences on one of the genotypes, but with
the other only the hand pumped knapsack
sprayer was effective for control of both
leaf spot and rust. The distribution of the
spray droplets in the canopy was similar
for different sprayers, except for the
Electrodyn, the output of which could not
be tested. However, in terms of labour
and water use efficiency the low volume
and ULV applicators were superior to the
conventional sprayers.

Introduction
In many parts of the developing world,
technological advances are leading to in-
creased production of groundnut. One of
the implications is that many low income
farmers are reaching the position where
they can boost their production by sup-
plying inputs to their crops in the form of
fertilizers, which are often essential, and
pesticides, which can be necessary when

the situation demands. Many of the rec-
ommended pesticide application proce-
dures require a farmer to supply as much
as 500 L of water ha-1. This requirement
puts considerable hardship on farmers
who have to fetch clean water from a long
distance. Methods to alleviate the problem
have been available for some time
(Matthews 1979, Fowler and McDonald
1981). These centre upon use of ultra low
volume application of pesticides through
spinning-disc applicators. Pesticide solu-
tion is thrown off the spinning disc by cen-
trifugal force to form a swath of fine spray.
Droplets are of a reasonably uniform size.
Another development is a device called
the Electrodyn that produces a cloud of
electrostatically charged insecticide parti-
cles that adhere to the surfaces of the
plant.

The effectiveness of the traditional
methods (hand operated or motorised
knapsack sprayers) and the more modern
devices (such as the spinning-disc
sprayers) were compared for potential use
on groundnut.

Materials and methods
Experiments were carried out during the
1986 post-rainy season and the 1987 rainy
season on groundnut sown on raised beds
at the farm of the International Crops Re-
search Institute for the Semi- Arid Tropics
(ICRISAT) Hyderabad, India. Each bed

was 1 m wide, with groundnut crop hav-
ing a spacing of 10 – 15 cm between plants
in rows 30 cm apart. The pesticides appli-
cators tested were:
1. A hand-operated 7 kg knapsack sprayer

of 15 L capacity.
2. A 6.5 kg motorised knapsack sprayer of

15 L capacity.
3. A hand-held spinning-disc controlled

droplet applicator (CDA) of 1 L capacity
weighing 1 kg.

4. A twin spinning-disc knapsack sprayer
(TSDKS), constructed at ICRISAT and
described by Awadhwal and Takenaga
(1990)1.

5. A hand-powered spinning-disc appara-
tus, the Birky (Ciba-Geigy), made of
plastic, holding 5 L of water and weigh-
ing 4 kg.

6. An electrostatic sprayer Electrodyn
(ICI) holding 0.75 L of pesticide solution
(cypermethrin) and weighing about 1.75
kg.

Cypermethrin was applied at a recom-
mended rate (90 mL a.i. ha-1) with different
sprayers for the control of insect pests.
Chlorothalonil (1 kg a.i. ha-1) and bavistin
(0.5 kg a.i. ha-1) were applied for the con-
trol of early and late leaf spots (Cercospora
arachidicola, Phaeoisariopsis personata) and
rust (Puccinia arachidis) with each of the
sprayers except the Electrodyn, since no
fungicide is yet available for use with it.
The trial for insect control was laid in a 5 ×
5 Latin square design with five replica-
tions, on plots measuring 240 m2. Insect
intensity (population per plant) was deter-
mined with traps before application of
pesticides and 36 h after application. The
trial for control of diseases was in a split
plot design with four replications, each
plot measuring 225 m2. The assessment of
disease incidence (score in 1 – 9 scale) was
carried out at 20 day intervals. Data re-
garding water consumed, time taken, and
labour required for spraying operations
were recorded for each plot. Weather did
not cause any noticeable hardship during
the experiments. Two non-replicated trials
were also conducted for spraying on
groundnut in fields each measuring about
1 ha to gather data on work rate, time, and
labour requirements for using the
sprayers.

The numbers of droplets deposited on
the top and middle of the canopy and on
the ground surface were assessed by plac-
ing strips (4 × 2.5 cm) of commercially
available (CIBA-GEIGY), water-sensitive
paper in appropriate positions. There
were four strips at the three levels in each
plot, except where the Electrodyn was
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Footnote:
1 The TSDKS consists of a 10 L tank fitted to a tubular knapsack frame. A 1.5 m boom,
which is an integral part of the frame, carries two spinning disc assemblies energised by
a 6 v rechargeable battery. It sprays behind the operator. The height of the boom can be
adjusted by 1 m but is set to deal with low row crops like groundnut and mung bean. The
TSDKS weighs 9 kg.




