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Abstract

Bio-pesticides are derived from natural sources such as animals, plants, bacteria, and minerals. A
novel approach involves creating micro-sized powders from whole neem fruits and other Ayurvedic herbs. This
method retains Azadirachtin, the active ingredient in neem, in its original form without extraction, addressing
its instability issue. Current neem-based bio-pesticides often lose efficacy quickly due to Azadirachtin's
instability in solution, requiring frequent applications and increasing costs. By using whole neem fruits in a
micro-fine powder form, this new formulation stabilizes Azadirachtin and eliminates the need for oil
extraction, making it more efficient and cost-effective. This innovative bio-pesticide leverages the diverse
properties of neem tree parts as insecticides, fertilizers, and soil conditioners, contributing to sustainable
agriculture by enhancing food production while protecting the environment. In recent decades, pesticides have
become crucial in agriculture for ensuring food security. However, the challenge lies in balancing pest control
with environmental safety. Traditional pesticides often harm ecosystems, prompting the development of eco-
Sfriendly alternatives like bio-pesticides. The use of whole neem fruits and other herbs in micro-fine powder
JSform represents a significant advancement in this field. By harnessing the natural properties of these plants,
JSarmers can manage pests effectively without compromising environmental health. This approach aligns with
the broader goal of sustainable agriculture, which seeks to increase food production while minimizing
ecological impact. As the global demand for food continues to rise, innovative bio-pesticides like those derived
Jfrom neem will play an increasingly important role in meeting these challenges.
Keywords: Bio-pesticides, Neem seeds, Fertilizer, Insecticide, Organic farming

Introduction

The Neem tree has been celebrated in Indian Ayurvedic texts for its extraordinary healing
properties dating back to around 5000 BC. Archaeological findings at Mohanjo-Daro from the
Australoid and Dravidian era highlight the early use of neem leaves. Over two millennia, India has
developed sophisticated methods to utilize neem for biopesticides and medicinal purposes. Belonging
to the mahogany family, Meliaceae, neem is scientifically known as Azadirachta indica A. Juss. In
recent decades, neem has emerged as a symbol of traditional wisdom, contrasting with concerns
over biopiracy. The widespread use of harmful chemical pesticides in modern agriculture has led to
significant environmental pollution. To mitigate this issue, natural materials like neem can serve as
effective alternatives for pest control. Neem (Azadirachta) offers promising applications in this
context, providing a sustainable and eco-friendly solution to reduce reliance on chemical
insecticides. By leveraging neem's natural properties, it is possible to create more environmentally
friendly agricultural practices.

Azadirachtin, the primary component of neem-based bio-pesticides, plays a crucial role in
pest inhibition. It functions as a potent insect anti-feedant and growth regulator, while also acting
as a nitrification inhibitor and nematode growth retardant. However, the widespread use of neem
pesticides is hindered by the instability of Azadirachtin, which is susceptible to degradation in water,
pH sensitivity, and photo-degradation. Typically, oil-rich seeds like neem cannot be finely powdered
due to their high oil content, resulting in coarser powders or cakes with limited surface area.
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This issue is resolved by grinding dried neem
fruits with inert materials, which absorb the released oils,
allowing for the production of a fine, free-flowing powder.
Fruit. The Neem tree (Azadirachtaindica), deeply rooted in
Indian tradition, and has been celebrated for its exceptional
healing and agricultural properties for millennia. Its
significance extends beyond medicine to sustainable farming
practices, where it serves as a natural alternative to chemical

pesticides. The active compound Azadirachtin, derived from
neem, is a potent insect anti-feedant and growth regulator.
It also acts as a nitrification inhibitor and nematode growth
retardant, making it invaluable in eco-friendly pest control.
However, challenges such as Azadirachtin’s instability due
to water degradation, pH sensitivity, and photo degradation
have limited its widespread application in modern
agriculture.
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Figure 1: Bio-active compounds with chemical structures and biological activities in distinct seed of Neem

To overcome these limitations, innovative
methods have been developed to stabilize neem-based bio
pesticides. One effective approach involves grinding whole
dried neem fruits with inert materials that absorb released
oils, producing a fine, free-flowing powder. This technique
not only enhances the stability of Azadirachtin but also
maximizes the surface area for better efficacy. Additionally,
it eliminates the need for oil extraction processes, reducing
costs while retaining other beneficial compounds found in
neem fruits. By addressing these challenges, neem continues
to play a vital role in promoting sustainable agricultural
practices and preserving its legacy as a symbol of traditional
knowledge and environmental stewardship.

Review of literature

For centuries, India has employed biocontrol
methods to manage plant diseases, with the neem tree
(Azadirachtaindica) playing a pivotal role. Neem derivatives,
such as leaf extracts, oil, and seed cakes, have been utilized
both as fertilizers and to reduce post-harvest losses in stored
grains (Schmutterer, 1996; Isman, 1997; Brahmachari,
2004). Additionally, certain insects and birds have been used
for pest control, as documented by Subramaniam (1952).
The concept of integrated pest management (IPM) emerged
in the 1960s, aiming for responsible pesticide use (Smith and
van den Bosch, 1967). The US National Academy of
Sciences further broadened the scope of IPM by
incorporating biocontrol alongside other complementary
methods (Peshin et al., 2009). In India, a significant
breakthrough in biocontrol occurred when chemical
insecticides failed to control pests like Helicoverpaarmigera
and Spodopteralitura, leading to the realization that
biocontrol offers a safe, cost-eftective, and environmentally
friendly solution to combat resistance to chemical
insecticides (Kranthi et al.,, 2002). In essence, India's long-
standing practice of biocontrol has evolved significantly
over time. The neem tree, with its versatile derivatives, has
been a cornerstone in reducing post-harvest losses and
promoting sustainable agriculture. The integration of
biocontrol into IPM strategies has been crucial, especially

after the failure of chemical insecticides against certain
pests. This shift towards biocontrol highlights its potential
as a sustainable and effective method for managing pest
resistance while ensuring environmental safety. The broader
adoption of IPM, as advocated by the US National Academy
of Sciences, underscores the importance of combining
multiple approaches to achieve comprehensive pest
management insect.

The neem tree (Azadirachtaindica) has long been
recognized for its potential as a biocontrol agent in pest and
disease management systems. Its bioactive compounds,
particularly Azadirachtin, are highly eftective against a wide
range of pests, including over 400 species of insects and 16
plant-parasitic nematodes. Neem formulations, such as seed
kernel extracts and oil, have demonstrated efficacy in
controlling fungal diseases like Cercospora leaf spot and
anthracnose in crops like black gram. These formulations
act as insect repellents, growth inhibitors, and oviposition
deterrents, making them an eco-friendly alternative to
synthetic pesticides. Additionally, neem's antifungal and
antiviral properties further enhance its role in integrated
pest management (IPM) systems [Adusei and Azupio
(2022)7.

In India, neem-based products have been
extensively studied for their role in improving soil health
and crop yield. Neem-coated urea (NCU), for instance, has
proven effective in reducing nitrogen loss through
nitrification inhibition while simultaneously deterring pests
such as caterpillars and nematodes. This technology not
only enhances nitrogen use efficiency (NUE) but also
minimizes environmental pollution. Furthermore, neem's
compatibility with soil microbes improves rhizosphere flora
and ensures sustained soil fertility. The Indian Council of
Agricultural Research (ICAR) has actively promoted NCU
technology, highlighting its benefits for sustainable
agriculture. These advancements underscore neem's
multidisciplinary applications in pest control and soil
management, making it a cornerstone of eco-friendly
agricultural practices
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There are three main types of Bio-pesticides:

1.

Microbial pesticides:
derived from microorganisms including bacteria

These are bio-pesticides

viruses, fungi, protozoa and entomo-pathogenic
nematodes which act against specific plant pest.
Biochemical pesticides: These are plant extracts
(botanicals) semi chemicals and growth regulators that
act against specific pest

Plant incorporated protectants (PIPS): These are
genetically modified plants that produce their own
pesticides.

Materials and method

a.

Sample collection and Inoculum preparation
Samples of dried Neem fruit and Reetha seed
were gathered from the PAH Solapur University
campus. Approximately 10 kilograms of dried Neem
fruit and 1 kilogram of Reetha seed were collected for

3.Pulverized with dolomite powder (85

mesh size)

the study. Dolomite, an inert material commonly
available from chemical suppliers, was used as a carrier.
Preparation of formulation

The preparation of dry whole neem fruit
involves several steps: cleaning, washing, and drying.
Once cleaned and dried, the neem fruits are pulverized
with dolomite powder in a 1:1 weight ratio using a
hammer mill. Additionally, Reetha seeds are added to
the mixture at a concentration of 1%. The moisture
content of the mixture is maintained at approximately
6-8%. To achieve different particle sizes, the mixture is
then sifted through three distinct screens: HM1.2,
HMo.8, and HMo0.4. This process yields three different
size samples of powdered neem fruit (PNF), with
average diameters of 555, 459, and 890 pm,
respectively. The resulting particle sizes are plotted
cumulatively to analyse the neem formulation.

4. Add Reeta seed powder (1%) in the

mixture

5. After pulverization, sieve the powder and

determine moisture content PNF

6 PNF ready for packaging
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Hammer mill sieves and corresponding diameter of powdered formulation samples obtained from sieve analysis.

Hammer mill sieve | Average particle size(um)
HM 1.2 555
HM 0.8 459
HM 0.4 390

c. Testing of formulation

The preparation of neem kernel extract requires
seeds that are at least three months old but not older than
eight to ten months. This age range is crucial because the
Azadirachtin content, essential for pest control, is
significantly lower in seeds that are either too young or too

old. Consequently, using seeds outside this timeframe would
result in ineffective pest management. Additionally, when
extracting limonoids from neem powder using methanol as
a solvent, there is a specified minimum concentration
required to ensure efficacy.

1. Azadirachtin A 1500 ppm
2. Azadirachtin B 700 ppm
3. Deacetylsalannin 140 ppm
4. Salannin 1200 ppm
5. Nimbin 120 ppm
6. Moisture not more than 8 % (by wt)

Result and Discussion

a) Testing powder formulation under field conditions-

The micro-fine powder was evaluated for its
efficacy against the fruit borer pest Helicover paarmigera.
Initially, larvae were collected from chickpea crops in
farmers' fields and reared on an artificial diet in a controlled
laboratory environment until they reached the pupation

stage. Once pupation began, the larvae were transferred to
soil-filled boxes covered with muslin cloth. Adult moths
were then placed in mating chambers created from glass bell
jars, where they were fed a diluted honey solution. Eggs laid
on the muslin cloth were collected and incubated. As the
eggs matured, they transitioned from yellow to a blackish-
graycolor before hatching. The first, second, and third instar
larvae were subsequently used for experimental testing.

Bl " ]

Figure 3: The immature larvae of many species in the Lepidoptera family
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b) Pot culture study on Brinjal crop and Rose plant

A pot culture experiment was conducted at a
horticulture farm and home garden to assess the impact of
powdered Neem formulation (PNF) on rose plants and
brinjal crops. The optimized particle size of PNF,
designated as HM 0.4, was applied at a concentration of 4%

Before spray PNI in rose plant

After treatment PNF in rose plant

in water. The treatments involved both soil application and
foliar spraying. Control pots without any treatment were
included for comparison. Each treatment was replicated
three times, and brinjal seeds were sown in the pots to
evaluate the effects of the PNF application.

After 15 days the groth was better.

c) Effect of Different Practical Size of Biopestiside on Percentage Mortality

Sr.no. Treatment Dose (%) 1% gnd grd

Powdered Neem formulation

1 4% 50.00 42.67 36.67
(HM 1.2)
Powdered Neem formulation

2 4% 63.33 53.33 435.38
(HM 0.8)
Powdered Neem formulation

3 4% 86.67 74.67 86.67
(HM 0.4)

= PNF (1.2)

® PNF(0.8)

1st 2nd

3rd

= PNF(0.4)

Figure 4: Effect of Different Practical Size of Bio-pesticide on Percentage Mortality

The effect of Powdered Neem Formulation (PNF) including
HM1.2, 0.8 and 0.4 is studied crop and rose plant for 15
days. The 4% dose of PNF is given to respective plant with
regular interval of time. The final percentage of mortality
observed for HM 1.2, 0.8 and 0.4 is 36.67%, 43.33% and
86.67% respectively. HM 0.4 showed maximum mortality
percentage as compared to other.

Conclusion

Micro-fine Neem bio-pesticide showed that those
plants treated with Neem spray exhibited superior health
compared to those receiving root treatment or no treatment
at all. Although root-treated plants displayed better growth,
their leaves were less healthy than those of spray-treated
plants. In contrast, plants without neem treatment showed
no improvement in either growth or leaf health. The neem
spray not only maintained leaf health but also enhanced
overall growth of selected crop plant.
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Feeding behaviour of larvae from Lepidoptera
family was monitored over intervals of 12, 24, and 72 hours.
Larvae were considered deceased if they failed to move or
twitch upon gentle stimulation with a soft brush. Mortality
rates were recorded for each larval stage at 24, 48, and 72
hours, continuing until pupation. The average mortality
percentage of larvae across different treatments was
calculated, and the data underwent statistical analysis to
assess the efficacy of the treatments. Micro-fine Neem bio-
pesticide showed the promising and sustainable technique
for controlling pests in the farms. It is a environment
friendly way to enhance organic farming practices in India.
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