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Introduction

The last years, finding an alternative solution for replacing the chemical pesticide became
a priority. That’s why more and more researchers are interested in the organic pests control.
Because of its insecticide properties, the neem tree is included in the composition of many
of natural pesticide.
In the Shamba also neem solutions have been used for several years. But the composition
wasn’t stable and nobody knew which proportions were the most effective.
The aim of this study was to improve the neem solution which has been used in the
Shamba until now.
After having identified the main pests which affect plants in this area, we tried to
discover which part of the plant is the most effective for repelling insects pests. Then the
direct effects of the solution have been studied on different insects. Finally, how can we
improve its effectiveness ? Which component can be added for that ?
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I. The Neem tree solution
1. The Neem Tree
Azadirachta indica, or Neem tree belongs to the family of MELIACEAE.
This tree can reach 30 meters, but it generally stays smaller ( between 5 and 10 meters).
Its leaves are evergreen and its flowers are in pinatte, white or yellowish. The fruit is a drupe
of 1 or 2 centimeters, yellow at maturity. 1
Azadirachta indica has a worldwide distribution mainly in the arid tropical and subtropical
zones. Native to India and the South-East of Asia, it had been introduced in Australia, in
Africa, in the Antilles and in tropical America.
Thanks to its deep roots system, it can easily tolerate the dry season. However it doesn’t
survive a long cold period.
According to recent studies, all the parts of this tree contain substances which have useful
pharmacologic properties. In fact, about fifty oxidized tetranortriterpenoïds have been
discovered in leaves, seeds and bark. This is why, Neem tree possesses many biological
activities such as insecticidial, nematicidial, bactericidal, spermicidal, antiviral, antifugal,
diuretic and antipyretic. 2
Although its use as a medicinal plant is becoming more and more
developed in the pharmaceutical industry, it is in the control of insect
pests that Neem has the most potential. Farmers and agriculturists use
also widely neem oil or neem leaves solution as natural pesticides and
insecticides.
Some American agro-chemical companies have already “patented”
this tree (1995), but following an international campaign which
denounced these behaviors, Europe decided on not recognizing the
legality of this patent. 1
Azadirachtin is the principle ingredient used in the manufacture of fertilizers and
pesticides. In fact this active substance is a mixture of seven isomeric compounds (from A to
G). Although isomer A is the most abundant, the one which is the most active as pesticide
remains the isomer E. It seems that it inhibits the growth and the development of insects by
altering their cycle life, and acts such as an antinutritional factor.
Other compounds of the Neem also have the same insecticide power. A recent study
shows that there are at least 24 different compounds. That’s why the risk of resistance
development by insects decreases.
But the most active compounds remain the azadirachtin, the salannin, the meliantriol
and the nimbin.1
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Neem is principally effective against chewing and sucking pests on which it has an antifeeding, repellent, deterrent and growth disruptive effect, as explained above. 3
The principle impact is on the mortality of larvae, and not on adults.2
Neem tree is all the more interesting in that it appears benign to beneficial insects like
spiders, butterflies, bees, ladybugs..., because neem products must to be ingested to be
effective. That’s why, insects that feed on plant tissues succumb, whereas insects that feed
on nectar or other insects rarely contact significant concentrations of neems products. 4
To summarize Neem is biodegradable, no toxic and environmentally friendly.
But using too much neem oil can harm plants, so it’s important to stay vigilant with the
quantities, principally during the dry season.3

2. The neem solution in the Shamba
Neem solution has been used and spread at the Shamba for several years.
Till now this solution was principally made up of bark of neem tree, leaves of neem tree and
hot peppers.

The different components of the former neem solution

•

The properties of these components :

The bark of neem tree :
It contains medicinal tannins and triterpenoïds. Studies show that neem bark is more active
than the leaves against certain bacteria. 5
- The leaves of neem tree :
It contains among other things nimbine, nimbinene, nimbandial, nimbolid, quercetine …
These compounds have a lot of medicinal properties, and act against insects pests.
The hot Pepper :
Known under the scientific name Capsicum, this plant belongs to the family of SOLANACEAE.
-
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It requires a very warm sunny position and fertile well-drained soil for growing. 7 The fruit is
hot, extremely pungent, or biting, and has a characteristic odor.
Peppers have always shown particular promise as a source of botanical pesticides.
According to literature, powdered chili pepper deters the onions fly from laying eggs for
example, and it can reduce growth of the spiny bollworm.8
The pungent constituents found in hot pepper are the capsaicinoids, present only in the
fruit of the plant in small amounts, as low as 0.001 to 0.005% in "mild" and 0.1% in "hot"
cultivars. Capsaicin is a phenolic compound, the vanillyl amide of isodecenoic acid. Most of
the capsaicin in a pepper is found in the interior ribs that divide the chambers of the fruit,
and to which the seeds are attached.9

•

The preparation of neem solution :

The proportions for twenty liters of water were : - 4 kg bark of neem tree
- 2 kg leaves of neem tree
- 1 kg hot pepper
They cut the hot pepper in small pieces, cut and crushed the leaves of neem tree thanks
to a special machine, and cut the bark in the same way.

Small pieces of hot pepper

Bark being cut with the machine

All the components are mixed and put in a permeable bag. Then the latter is closed and
immersed in a container with the twenty liters of water. Once the container shut, the
mixture has to stay three days like that. After this phase, the bag with the components is
removed : only the solution is kept. In fact the majority of active substances are now in the
liquid.
Then the solution can be spread on plants for four or five days. Because the neem
solution hasn’t a long effect, the working of spraying has to be repeated every two days or
even every day during the rainy season.
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• Effectiveness of the solution and dilution :
In order to know whether the mixture is effective, I tested different neem tree solutions
on two plots. Every plot was divided in six parts : the control and five others.
The first one is a plot of spinach which had been planted the 02/06/2009 and is infected by
white striped beetles.
The second is a plot of cow beans which had been planted the 26/07/2009 and is infected by
aphids.
For three weeks and every two days, five different solutions of neem tree have been
sprayed on these two plots. Nothing has been sprayed on the control section.
Only the control and two other solutions (4 and 5) interest us in this paragraph.
The components and the proportions of both solutions are the one which have been quoted
before. Only the quantity of water changes : there is twenty liters of water in the solution 4
and forty in the solution 5.
The aim is also to know what is the impact of a dilution on the effectiveness of the neem
solution.

Plot of cow beans

Plot of spinach
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Solution 5
Solution 4

Solution 4 : 4 kg bark of neem tree / 2 kg leaves of neem
tree / 1 kg hot pepper + 20 liters of water

Solution 3

Solution 5 : 4 kg bark of neem tree / 2 kg leaves of neem
tree / 1 kg hot pepper + 40 liters of water

Solution 2
Solution 1

Diagram of the experimental plot

Control

Because all the plots were already affected by the insects, the evolution of the infections
percentage couldn’t be an interesting factor for this study.
That’s why, three times per week, a mark of infection had been attributed for every plant of
every plot. The notation scale is between 0 (no infected) and 5 (totally infected). Then an
average per section was calculated. Only the evolution of the average interests us.
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Solution 5

Solution 4

Solution 3

Solution 2

Solution 1

Control

Notice : Because the notation scale is only based on visual criteria, we have to consider
that the results can have a part of subjectivity.
Both plots are studied separately.

-

The plot of spinach :

Results of the study on spinach

In comparison with the sprayed sections, the control section has a higher infestation of
the striped beetle. So the neem solution is effective against striped beetle.
Moreover the solution 4, the least diluted, seems to be less effective against them.
 So the neem solution has a real effect against striped beetle since it permits to limit
the increase of damages. The concentration the most appropriate is twenty liters of water
for 4 kg neem bark, 2 kg neem leaves and 1 kg hot pepper. When the solution is diluted, it
loses its effectiveness.
3 peaks on the graph

Notice : The different peaks correspond with
the three harvest that have been done.
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- The plot of cow beans :

Results of the study on cow beans

The neem solution seems to have no effect on the black bean aphids.
Their number decreases on the control section even if nothing has been sprayed on
it. On the contrary it increases in the section with the solution 5 (the most diluted). As
regards to the section with the solution 4 (the most concentrated), the number of aphids
begins to increase before decreasing again.
In fact aphids keep growing regardless of the different neem solutions. There was many
on the first sections (control, solution 1, …) at the beginning of the study, then they moved
bit by bit to the last sections (solution 4, then solution 5).

Diagram of aphid movement

According to literature this phenomenon can be explained easily by the behavior of the
aphids. When the colonies become over-populated, they usually move to different locations
by producing winged aphids. 6
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3. Which part of the plant is the most effective against insects pests ?
According to the previous results, the neem solution which was used before in the
Shamba is effective against striped beetle if it is concentrated enough. On the contrary it
isn’t effective against black bean aphids. Next we tried to assess whether it is possible to
improve this neem solution without adding other components. That’s why we tried to look
for the part of the plant which is the most effective pesticide.
To answer this question the other sections of both plots were studied.

Solution 5
Solution 4
Solution 3
Solution 2

Solution 1 : 4 kg bark of neem tree / 1 kg leaf of neem tree /
1 kg hot pepper + 20 liters of water
Solution 2 : 1 kg bark of neem tree / 4 kg leaves of neem tree /
1kg hot pepper + 20 liters of water
Solution 3 : 1 kg bark of neem tree / 1 kg leaves of neem tree /
4 kg hot pepper + 20 liters of water

Solution 1
Control

Diagram of the experimental plot

Every solution contains one component in a significant proportion (leaves of neem, bark
of neem or hot pepper). The following results have been obtained in the same way than the
last study :
-

The plot of spinach :

Results of the study on spinach
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So the leaves of neem tree are by far the most effective component.
Hot peppers seem effective, but using too much can harm the plant.3
Notice : Like in the previous graphic, the peaks correspond with the different harvests which
disturb the evolution of infection’s mark.
-

The plot of cow beans :

The neem solution isn’t effective against aphids : they move independently of the
mixtures applications.

 Conclusion part I :
So the neem tree solution proves to be very effective against striped beetle, but it hasn’t
a significant effect on black bean aphids.
However all the parts of the neem don’t have the same effectiveness : leaves are really more
effective than bark.
But what are the direct effects on the insects ?
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II.

Insects and direct effects of neem tree solution

1. The main insects pests and their characteristics
•

Blister striped beetles :

Blister beetles are beetles (Coleoptera) of the family Meloidae, so called for their
defensive secretion of a blistering agent, cantharidin. This substance is comparable to
cyanide and strychnine in toxicity.10
Adult beetles of Epicauta’s specie are phytophagous,
feeding especially on plants in the family’s
Amaranthaceae, Compositae, Leguminosae, and
Solanaceae.10 That’s why spinach, amaranths, sweet
peppers … are particularly infected by them in the
shamba. They eat the leaves of these plants with the
result that they can’t be sold.
Large numbers of beetles can be concentrated in very
small areas of a field. That’s why the damages can be very severe.

Life cycle :
Blister beetles are hypermetamorphic, with four distinct phases.
-

A = adult,
E = egg,
T = first instar or triungulin,
FG = first grub phase,
C = coarctate phase in instar six or seven,
SG = second grub phase,
P = pupa.

Blister Beetle Life Cycle 10

Female blister beetles lay clusters of eggs in the soil in late summer.
The first larval stage, triungulin, is mobile and crawls over the soil surface entering cracks
in search for grasshopper egg pods which are deposited in the soil.
13

After finding the eggmass, blister beetle larvae become immobile and spend the rest of
their developmental time as legless grubs. The following summer they transform into the
pupal stage and soon emerge as adults.
Because larvae are insectivorous and feed principally on grasshopper eggs, blister beetle
numbers increase dramatically following high grasshopper populations.11
Adults commonly live three months or more. Females typically mate and oviposit
periodically throughout their adult lives.10
Notice : Blister beetles have a behavioral characteristic that may be used against them.
When plants are disturbed, blister beetles play dead and fall to the ground.11

•

Black bean aphids :

Black bean aphids on cow beans

The black bean aphid, or Aphis fabae, is more commonly known as “Black fly”.
Adult aphids are up to 2mm long and elliptical in shape. They are black in colour, although
they can also appear dark green or purple.12
They affect a wide range of garden plants, trees shrubs and certain vegetables like cow
beans.
Black bean aphids are sap-sucking insect pests. They feed on plant sap and excrete plant
sugars as honeydew, which becomes a sticky black mould on the foliage. 12
Because very dense colonies can develop, they can cause significant wilting and poor
growth. In fact plants lose vigour, flowers are damaged… The problem is all the more
serious because this species is known to transmit more than 30 viruses, mainly of the nonpersistent variety.13
It’s very difficult to get rid of them, and principally for the reason that black bean aphid
infestations are commonly managed by black garden ants which 'farm' the aphids and 'milk'
the sticky honeydew that they produce. Ants will often carry young aphids onto new plants
to establish new colonies.12
14

- Life cycle :
Black bean aphids like hot and dry weather. That’s why they develop principally during
the dry season. Then aphids can give birth to as many as five live young a day, so large
colonies can develop very quickly.12
Aphids reproduce by parthenogenesis : females give birth to other females. The life cycle is
very fast since it is only about ten days.
When the colonies become over-populated, they move to different locations by
producing winged aphids.
- Organic control :
It’s really hard to control an aphid invasion. The best way is prevention : the plants have
to be inspected regularly and the early symptoms have to be treated immediately.
The infested areas of a plant can also be sprayed with a strong jet of water to decrease
aphid numbers.
According to the literature, neem oil has a significant effect on them. In fact the solution
reduces fecundity and can disrupt molting.
Black beans aphids have natural predators such as ladybirds, Aphidoletes, hoverfly and
lacewing larvae. Encouraging the development of them can be effective means of control.
These can be obtained from commercial suppliers and released onto affected plants
outdoors.12

•

White fly :

Pictures of white flies

White flies belong to the family of ALEYRODIDAE.
Like aphids, whitefly scales are sap-sucking insect pests. This sap sucking weakens the
plant and may introduce plant viruses.
In the tropics and subtropics, whiteflies have become one of the most serious crop
protection problems. And it is specially this ability to transmit or spread viruses that has had
the widest impact on global food production. For example, a group of whiteflies in the genus
Bemisia are particularly important in the transmission of plant diseases. 14
15

But the majority of whitefly damage is by feeding. This insect feeds by tapping into the
phloem of plants, exposing plants to their toxic saliva and decreasing the plant's overall
turgor pressure. The damage is quickly elevated as whiteflies congregate in large numbers,
quickly overwhelming susceptible plants.
- Life cycle :
White flies have a very fast lifecycle : they can develop from egg to adult in as little as
three weeks in warm months. 14
The immature stages begin life as mobile individuals, but soon attach to a host plant. The
stage before the adult is called a pupa, which stays immobile throughout this stage.
- Control :
Because of their very fast life cycle, whitefly can be difficult to control. However different
means of control are possible.
First of all, new crop varieties are also being developed with increased tolerance to the
whiteflies, and to the whitefly-transmitted plant diseases. A major problem is the fact that
the whiteflies and the viruses they carry can infect many different host plants, including
agricultural crops and weeds. 14
Secondly, pesticides used for whiteflies control are nenonicotinoids. However, they are
extremely toxic to bees which are essential to the pollination of flowering plants, and they
can be harmful if ingested. That’s why it’s obligatory to be careful with the use of this type of
product, all the more because chemical pesticides have to be sprayed very regularly to
control a severe invasion (generally they affect only the adult). 15
If there are only a few plants it is more simple to check over them regularly and squash
adults and scales as soon as they appear.
Whiteflies are also attracted by the color yellow so yellow sticky paper can serve as traps
to monitor infestations . 16
Other methods are possible such as washing plants, removing the infested plants or
planting companion plants such as marigolds around the plot, but their effectiveness is
limited.
Neem also seems to be effective against them, because it can repel, retard growth and
inhibit feeding. 17
But according to the literature, the most effective control against whitefly are its natural
predators. These include green lacewings, lady beetles, minute pirate bugs, big eyed bugs,
and damsel bugs. One of them, the small black lady bird, Delphastus pusillus, proves to be
particularly effective.
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-

The Delphastus pusillus method of control :
Sometimes called the whitefly destroyer, it is a
very small, black ladybird beetle that attacks all
stages of whiteflies, but prefers eggs and
nymphs. The females lay their eggs within
clusters of whitefly eggs. Adults can consume
160 eggs or 12 large nymphs every day. A larva
consumes 1000 whitefly eggs during its
development. 17
The small black lady bird

Female beetles live for about two months, during which time they lay 3 to 4 eggs per day
while male beetles live for one month and half. The females generally lay their eggs within
clusters of whitefly eggs, which makes it easier for the young larvae to find a food source.
The pupal stage lasts approximately six days.
Development from egg to adult takes approximately three weeks at 80–85°F. (Wikipedia)
The small black lady birds can be collected during a dormant state. While they can be
effective at controlling whiteflies, they may not stay in the location where they are released.
That’s why spraying their wings with a sticky substance before release may hinder their
ability to fly, and so facilitating their introduction onto infected plants.

•

Caterpillar of Diamondback Moth :

Pupa of
Diamondback Moth

Larvae of Diamondback Moth

Adults of
Diamondback Moth

The diamondback moth, or Plutella xylostella, is the most important insect pest of
cabbage and other brassica crops (collard …) in the tropics.18 It's the larval feeding that
causes damage to plant leaves.
There are many reasons why the diamondback moth is such a serious pest.
First of all, it reproduces very quickly. For example it can have up to 15 generations in a
year in the tropics. 18
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Secondly the moth has become resistant to many pesticides, so it is not easy to control
with insecticide sprays.
Moreover many of its natural enemies, like the bugs that eat it, have been killed by some
of the commonly used pesticides.
- Life cycle :
Total development time from the egg to pupal stage averages 25 to 30 days, depending
on weather.
Female diamondback moths lay eggs in depressions on the surface of foliage, or
occasionally on other plant parts. Eggs are yellow or pale green in color. One female may
deposit 250 to 300 eggs but the average is probably 150 eggs. 19
Pale green caterpillars hatch from the eggs in about five to eight days depending on how
warm it is. It is the larva stage and throughout their development, larvae remain quite small
and active. They live for about two to four weeks and do a lot of damage by eating the leaves
of brassica vegetables. A large proportion of young larvae are often killed by rainfall.
Then they pupate in a cocoon which is stuck on the lower or outer leaves.
The adult moths come out about five to ten days later. They live for 16 or 17 days, but do
not feed on plants.18
- Control :
Firstly planting crops in the rainy season permit to decrease the risk of infection, because
the larvae don’t survive the rainfall.

Secondly the moths stayed away from some crops like tomatoes because of the strong
smell.
Researchers found also that spraying a water solution of the extract from the neem seed
on cabbages is more effective against diamondback moths than many pesticides.
One other control against them is to look for brassica varieties with glossy leaves, and
plant these varieties in your field. Scientists don't exactly know why, but it seems that the
young diamondback moth caterpillars don't like plants that have glossy leaves as much as
the waxy-leaved varieties that we commonly plant.18
Among these insects pests which affect plants in the Shamba, only two are studied in the
next part : black bean aphids and blister striped beetle.

2. Direct effects of neem tree on insects pests
According to the literature, azadirachtin has a lot of effects on the development of insect
pests. Its ingestion can: .disturb or inhibit the development of the eggs, larvae, or pupae,
. block the molting of larvae or nymphs,
18

. disturb mating and sexual communication,
. repel larvae and adults,
. deter females from laying eggs,
. sterilize adults,
. deter feeding…20
The aim of this study is therefore to check what is the direct effect of neem on the black
bean aphids and blister striped beetle under the conditions in the Shamba. Because despite
the fact that the previous study showed that neem solution is very effective against beetles,
we don’t know whether it kills them or only repels them.
Each of them is studied independently, but the same solutions are applied with the
protocol on both species of insects pests:

Solution 1 :
Solution 2 :
Solution 3 :
Solution 4 :
Solution 5 :
Solution 6 :

4 kg bark of neem tree / 1 kg leaves of neem tree / 1 kg hot pepper
1 kg bark of neem tree / 4 kg leaves of neem tree / 1 kg hot pepper
1 kg bark of neem tree / 1 kg leaves of neem tree / 4 kg hot pepper
4 kg bark of neem tree / 2 kg leaves of neem tree / 1 kg hot pepper
4 kg bark of neem tree / 2 kg leaves of neem tree / 1 kg hot pepper
1 kg leaves of neem tree + 2 litres of boilt water

+
+
+
+
+

20 liters of water
20 liters of water
20 liters of water
20 liters of water
40 liters of water

Protocol for preparation of solution 6: 3
For making two liters of solution 6, one kilo of neem leaves and two liters of water are
necessary.
- Boil two liters of water
- Plunge the neem leaves into the boiling water
- Let the mixture boil until the green colour of the leaves disappears
- Wait until the solution get colder during the night
- The following day, filter through a fine fabric
- Apply the solution onto plants
Experimental protocol :
In both cases seven boxes were used per experiment : one control box with no mixture
and one box per neem solution. At the beginning of the experiment (day 0), the same
number of insects were put inside every box. That is 12 for the Blister Striped Beetle and 30
for the Black Bean Aphids.
Every day leaves of the same size were collected in plots which had never been sprayed
with neem solution (one leaf of spinach per beetles box and one leaf of cow beans per
aphids box). Every leaf was plunged completely into a different solution, except one for the
control box. Once they are dry, the leaves are put in their respective boxes to be used for
feeding the insects pests for one day.
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Every day the number of insects pests alive per box was collected, permitting the study of
the evolution of the infection percentage.

Piece of net for the
insects breathing
Box in plastic

Example of the experimental device :
one box with beetle

-

The Blister Striped Beetles :

Results of the study on blister striped beetle

Notice : Because of an epidemic problem in the box with solution 1, this curve can’t be
included in the interpretation of the results. This is why it is not discussed further.
Only solution 3 seems to have a real impact on the beetles mortality. So apparently hot
peppers can kill beetles, while the other solutions can’t directly.
20

However, the last study shows that the neem tree solutions decrease the damages
which are caused by beetles on spinach. So if the other solutions can’t kill them, it means
that they repel them or that they have an anti-feeding effect.
This last hypothesis is confirmed by the observation of the different leaves after one day
in the boxes :

Control

Solution 3

Solution 4

Solution 2

More
eaten

Less
eaten

The leaf which has been plunged in solution 2 is less eaten than the others. So the leaves
of neem tree has the most anti-feeding effect.
The leaf soaked with the solution 3.
More of the leaf soaked in solution 3 was consumed in comparison with the others. That’s
why the hot peppers seem to have an important effect on the mortality but not on the
appetite or the feeding capacity.
-

The Black Bean Aphids :

Only the solutions 1, 2, 3, 4 and 5 have been tested on the aphids.

Results of the study on black bean aphids
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There aren’t any significant difference between the curves. The control may seem a bit
less affected but the difference is too small to be taken into account.

 Conclusion part II :
Hot peppers directly affect the mortality of the beetles, while the neem tree components
have principally anti-feeding and repellent effects. The leaves of neem tree are the most
effective for this. These results correspond with the literature in which it is said that neem
tree acts only as an anti-nutritional factor, and on the mortality of the larvae, but not of
adults.2
In contrary to beetles, aphids aren’t affected by the neem solutions, whatever the
proportions.
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III.

How improve the neem tree solution ?

The results of the first study showed that the leaves are the most effective part of the
neem for repelling insects pests. That’s why in this experiment we used a basic neem
solution which has a large proportion of neem leaves (4 kg neem leaves/2 kg neem
bark/1kg hot pepper+20 liters of water). This low concentration of hot pepper was chosen
because using too much hot pepper can harm plants.
The aim of this study was to find which component can be added to this neem solution in
order to increase its effectiveness. After a bibliographic search, four new components have
been selected : tobacco leaves, gliricidia leaves, worm compost and acacia leaves. Because
of a lack of time only these plants have been tested, but it would be very interesting to try
other plants like tomato leaves or Aloe Vera leaves …

1. Characteristics of the new components

•

Tobacco :

The tobacco, or Nicotiana Tabacum, is a SOLANACEAE.
It’s an annual plant, that’s why it can become
acclimatized in area with varied climate : from the tropical
forest to temperate countries.21
It can be consumed, used as an organic pesticide, and in
the form of nicotine tartrate it is used in some medicines.22
Picture of tobacco

The green leaves of Nicotiana Tabacum contain (in
percentage of dry weight) 40% of carbohydrates, between 15 and 20% of proteins and
amino acids, and between 1 and 10% of alkaloids. The nicotine is the most abundant alkaloid
since it can represent up to 90-95%.
It is produced in the tobacco roots and then
23
migrates around the leaves.
Many plants contain nicotine, which is a powerful neurotoxin,
particularly harmful to insects. However the concentration of
nicotine in tobacco is really higher than most other plants.
That’s why farmers have been using nicotine sulfate insecticide
since the early 1800s.23

23

The nicotine molecule

In organic farming, tobacco water is the most common form of tobacco-based insecticide.
Tobacco dust can be used in a similar way. It is produced by boiling strong tobacco in water,
or by steeping the tobacco in water for a longer period. Then the mixture can be applied as a
spray on the leaves of plants, where it will prove deadly to insects.

• Gliricidia Sepium :
Gliricidia belongs to the family of FABACEAE.
This leguminous tree, native of South
America, can reach up to 10-12 meters high. Its
ovate and elliptic leaves are odd pinnate usually
alternate. The flowers are pink, tinged with white
and with a diffuse pale yellow spot at the base of
the standard petal.

Picture of Gliricidia Sepium

Gliricidia is really easy to cultivate and has a
very fast growth. It is adapted to a wide range of
well-drained soils, but can’t grow well on wet or
waterlogged soils.24

If this tree is largely deciduous in the dry season, it stays evergreen where there is
sufficient moisture throughout the year. However it is possible to prevent leaf loss at this
time by cutting at the end of the rains and again at eight weeks into the dry season. A final
cut at sixteen weeks into the dry season may be possible too.24
Thanks to its fast growth, it is widely developed in agro forestry trough the world.25
Besides in 1949 it had already demonstrated its usefulness as a shade tree for protecting
young clove trees.26
It has other use in farming like food for ruminants, green fertilizer in alley farming,
protein bank … 24
Because of its strong smell, farmers in the Shamba wanted to test the insecticide power
of Gliricidia. That’s why it appears in this experiment.

• Acacia :
Two type of acacia grow in the Shamba. According to the farmers working in the Shamba,
it would be the Acacia Senegal and the Acacia Simea.
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Only Acacia Senegal has been added to the neem solution because it is the most
abundant in the Shamba.

Acacia Senegal

Acacia Simea

Drought-tolerant, Acacia Senegal is the characteristic species in the drier parts of AngloEgyptian Sudan and the northern Sahara and is to be found throughout the vast area from
Senegal to the Red Sea and to eastern India. It extends southwards to northern Nigeria,
Uganda, Kenya, Tanzania and southern Africa. 27 However it is intolerant to water logging.
Because young trees haven’t as much thorns as the old matures, protection of them
from livestock browsing is essential.
Flowering starts from June to July in Kenya, and fruits ripen in July-September.27
This tree has been used for desertification control, re-establishment of a vegetative cover
in degraded areas, sand dune fixation and wind erosion control.
It seems too that Acacias improve soil fertility by nutrient cycling after leaf fall. That’s why
it is a highly suitable tree for agroforestry systems, widely grown in combination with
watermelon, millets and forage grasses for example.27
At last Acacias contain a number of organic compounds that defend them from pests and
grazing animals. And many of these compounds are psychoactive in humans. The alkaloids
found in Acacias include dimethyltryptamine (DMT), 5-methoxy-dimethyltryptamine (5MeO-DMT) and N-methyltryptamine (NMT). 28 Besides their effectiveness for repelling
termites has been already proved. 29

•

The worm compost :

Tea of worm compost is used particularly in organic farming to promote plant growth and
to suppress some plant diseases.
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New
compost

Old
compost

Old worm compost

The device of warm compost
The preparation of vermicompost is very easy. Worms have just to be added to organic
wastes. In fact they eat the waste and discharge the processed waste as castings (nutrientrich worm excrement). The redworm is most often used for worm composting: Eisenia
foetida and Lumbricus rubellus. 30
Further only certain types of organic waste are good for worm composting : meat is
definitely not allowed.
Another way plants benefit from worm castings is from the efforts of microbes in the
compost which create an agent that controls Verticillium (a disease of tomato plants). These
microbes produce too chitinase which behaves as an insecticide for your plants. 30
And the effectiveness of vermicompost teas on plant parasitic nematodes has been
demonstrated. The same laboratory proved too that whatever its dilution, aerated
vermicompost teas suppress the aphids populations significantly as the following graphic
shows that : 31

Results of experiments with vermicompost on
aphids, by Ohio State University
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2. Effects of these solution on the plants

Like in the first part of this report, five different solutions have been tested on two plots :
one plot of spinach infected by blister striped beetles and one plot of collard (sukuma wiki)
infected by caterpillar of diamondback moth.
The first solution is the basic neem solution which was established according to the
results of the first study (solution 1).
In the four other solutions (solutions 2, 3, 4 and 5) an additional component among those
which have been selected was added to the basic solution.
This made it possible to discover whether the neem tree solution is more effective alone
or in addition with other components.

Solution 5

Solution 1 : 4 leaves of neem tree / 2 bark of neem tree / 1 hot pepper
+ 20 liters of water

Solution 4

Solution 2 : 4 leaves of neem tree / 2 bark of neem tree / 1 hot pepper /
1 tobacco leaves + 20 liters of water

Solution 3

Solution 3 : 4 leaves of neem tree / 2 bark of neem tree / 1 hot pepper /
1 gliricidia leaves + 20 liters of water

Solution 2

Solution 4 : 4 leaves of neem tree / 2 bark of neem tree / 1 hot pepper /
{1 cup of worm compost + molasses} + 20 liters of water

Solution 1

Solution 5 : 4 leaves of neem tree / 2 bark of neem tree / 1 hot pepper /
1 acacia leaves + 20 liters of water

Control
Diagram of the experimental plot

Notice : It would be more interesting to repeat the experiments of the same plots than in
the last study (spinach and cow beans), but all the aphids in the Shamba and a significant
proportion of the cow beans were killed by the El Nino rains which affected Kenya at the end
of October. That’s why the protocol was altered.
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-

The plot of spinach :

Heavy rains

Results of the study on spinach

Because of the heavy rains, many symptoms of mould appeared throughout the plot.
That’s why the results aren’t reliable, and consequently the conclusion must be considered
with a lot of prudence.
It seems that solution 3 is the least effective against blister striped beetle (even less
effective than the neem solution alone).
On the contrary, solution 4 appears to be the most effective, followed closely by
solution 2.
 Giricidia sepium doesn’t seem to have an impact on beetle infestations of spinach. But
adding worm compost or tobacco leaves to neem solution improves its effectiveness.
-

The plot of collard :

The protocol was the same as before except for the fact that the mark of collards
infection is the average of the caterpillar number per plant, qs opposed to percentage
damage caused to the plant. It is measured with the following formula :

Mark of infection =

number of caterpillar found in the section
number of plant in the section
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Results of the study on collard (sukuma wiki)

The second graphic is more demonstrative than the first because the notation of infection
marks includes the number of caterpillar per plant, and so reveals the scale of the
infestation.
Firstly, the latter shows that all of the solutions are effective against caterpillar after
several applications. Nevertheless some are more effective than others for repelling or killing
larvae of diamondback moth. This is the case for solutions 2, 3 and 5. Solution 3 seems to be
the most effective, followed by solution 2 and then by solution 5.
Adding gliricidia leaves to the neem solution improves its effectiveness. The tobacco
leaves and the acacia leaves seem to be effective too.
More time would be necessary in order to know the real effectiveness of the worm compost
on these caterpillars.

3. Direct effects of neem tree on insects pests
Six boxes which contain each 12 blister striped beetles are here studied : one control box
with no mixture and one box per solution.

Results of the study on blister striped beetle
29

All of the solutions seem to be effective against beetles.
The solution 1 seems to be the most effective against beetle, followed by the others.
Maintaining that one solution between solutions 2, 3, 4 et 5 is really more effective than the
others proves delicate. However solution 2 seems to have the most significant effect on the
beetles mortality.
But according to the second part of this report, neem tree solution can repel the insects
but not kill them. So both results don’t seem to correspond each other.
This difference can be explained by the fact that the solution hadn’t exactly been tested
in the first experiment (the proportion were 4/1/1 and here the proportions are 4/2/1).
And even if all the beetles have been collected in plots which had never been sprayed, it
is almost impossible to know whether these beetles weren’t before in another treated plot.
The most accurate would be to breed beetles, but their long life cycle makes that impossible.
Even if all of the solutions seem to be directly effective on beetles, tobacco solution
appears may be more effective than the others. But the difference is slight.

 Conclusion part III :
Establishing one miracle solution is difficult : the same components haven’t the same
effects on diamondback moth caterpillar or on blister striped beetle.
All of Gliricidia leaves, tobacco leaves, acacia leaves and worm compost seem to improve
the neem solution against diamondback both caterpillar.
But adding gliricidia leaves to the basic neem solution doesn’t seem to have an impact on
beetle infestations of spinach. On the contrary, worm compost or tobacco leaves seem more
effective for repelling them.
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Conclusion
Because developing the organic control of insects pests becomes a priority, more and
more studies are carried out about this tree. That’s why farmers and agriculturists use widely
neem solution as natural pesticides and insecticides all over the world. And farmers in the
shamba follow this tendency for several years.
The experiments show that the neem components repel very well insects like blister
striped beetle, without killing them. Neem solution act too as an anti-feeding factor and it
have an important impact on the fecundity of many insects pests.
But it is important to know that all the parts of the neem haven’t the same effectiveness :
leaves seem to be really more effective than bark for example.
The hot pepper, which is often added to the neem solution, directly affect the mortality
of the blister striped beetles. But this component must to be used with prudence because
using too much hot pepper can harm plants.
And if neem solution is really effective against blister striped beetle and diamondback
both, black bean aphids aren’t affected by it, whatever the proportions.
But neem isn’t the only one plant which has insecticide properties. Other natural
components can be added to the basic neem solution in order to improve it. However same
components can have different effects on insects. For example adding gliricidia leaves to the
basic neem solution (rich in neem leaves) doesn’t seem to have an impact on beetle
infestations of spinach. On the contrary the same solution appears really effective against
diamondback both caterpillar.
So the best would be to adjust the solution according to the insect target. However
tobacco leaves added to the neem solution seems to improve its effectiveness on beetle and
on caterpillar.
And using too much neem solution can be dangerous for the ecosystem. In fact if the
treated plots are near fish ponds, the neem solution can pollute them by infiltration into the
soil and even kill fishes. That’s why, like every insecticide, neem solution must to be used
with prudence. And using worm compost as natural pesticide can be a solution in this
situation, all the more because vermicompost teas prove to be really effective against aphids
populations (more effective than neem tree solution).
Notice : The conditions weren’t optimum for leading the experiments. The plants have
suffered from a dryness during the two first months, then heavy rains (El Nino phenomenon)
devastated a large proportion of plants and insects. That’s why some results aren’t really
significant and reliable.
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Document 1 : Presentation for the Demonstration Day, the 14th October 2009

1. PESTS INSECTS
1.

-

Specie : Aphis fabae

-

Plant affected : Cow beans

- Effects : Aphids are sap-sucking insect pests. They feed on plant sap and
excrete plant sugars as honeydew.
They transmit a lot of viruses.

Common name : Black bean aphids

- Symptom : The plants lose vigour, flowers are damaged, and foliage
becomes covered in a sticky black mould.
- Organic treatment : Neem tree alone isn’t very effective. But adding
tobacco leaves to the solution can increase the efficacity.
-

Biological control : ladybirds, hoverfly and lacewing larvae

2. Common name : Striped beetle

- Order : Coleopter
- Plant affected : Spinach, amaranthus, sweet pepper, pumpkin…
- Effects : Striped beetles eat leaves.
- Organic treatment: Neem tree solution repels them.

3. Common name : Caterpillar

- Order : Lepidoptera or Hymenoptera
- Plant affected : cow beans, tomatoes, spinach, amaranthus,
cabbage …
- Effects : Caterpillars feed on leaves and fruits.
- Organic treatment : Neem tree solution with hot pepper is
effective against them.

- Biological control :
Ladybirds eat small caterpillar.

4. Common name : Whiteflies

-

Order : Hemiptera

-

Plant affected: hot pepper, bananas

- Effects : Whiteflies are sap-sucking insect pests. They feed by tapping
into the phloem of plants.
- Organic treatment :
Their control is difficult because of their very fast lifecycle.
Neem tree is not really effective. But marigolds repel them.

-

Biological control :

The Delphastus pusillus, a very small
black ladybird beetle, attacks all
stages of whiteflies, but prefers eggs and
nymphs.

- Order : Hemiptera

5. Common name : Mealybug

- Plant affected : cow beans, tomatoes, spinach, amaranthus,
cabbage …
- Effects : Mealybug females feed on plant sap, normally in roots or
other crevices.
- Organic treatment : Neem tree solution with hot pepper is
effective against them.
- Biological control :

 ants + mealybugs = serious pests

The ants protect them from predators
and parasites.

2.

ORGANIC CONTROL
WITH NEEM TREE SOLUTION

- The mixture :

- Oil with the seed :

 Components :

The seeds are the most effective part of the plant for repelling insects
pests.

Dry the seeds
Store them in a fabric bag
Crush the seeds to obtain a powder
Mix with water
The following day, filter through a fine fabric
Apply the solution on plants

4 leaves of neem tree
2 bark of neem tree
1 hot pepper

 Preparation :
cover
Mixture in permeable bag

2 big handfuls for 1 litre of water

water
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container
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