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ABSTRACT

The study was conducted at the Department of Crop and Environmental Protection Laboratory
University of Agriculture Makurdi to compare the nematicidal activity of 3 different plant leaf and
seed extracts from Ricinus communis, Jatropha curcas and Moringa oleifera Lam on egg-hatch
inhibition and juvenile mortality in vitro. The experiment was laid out in Completely Randomised
Design (CBD) with a 3x7x3 factorial arrangement replicated three times. Aqueous extracts from
leaves and seeds of Moringa oleifera, Jatropha curcas and Ricinus communis (15 g/100ml) were
further diluted into 10, 20 and 30% V/V respectively. A 10ml aliquot of aqueous extract dilutions (10,
20 and 30%V/V) was introduced into Petri dishes containing 50 and 100 fresh egg- masses and
juveniles of M. incognita, respectively. Egg masses and second stage juveniles were exposed to the
concentrations of the aqueous leaf and seed extracts for 24, 48 and 72hrs.  The results show that
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there was a significant difference (P<0.05) between the various exposure time on eggs-hatch
inhibition and juvenile mortality. The Highest number of eggs-hatch inhibition and juvenile mortality
were recorded at 72 >48>24 hours. There was also a significant difference (P<0.05) between the
different concentrations used on percentage egg-hatch inhibition and juvenile mortality. 10% v/v
concentration recorded the least percentage mortality while 30% v/v concentration recorded higher
egg-hatch inhibition and juvenile mortality. There was no significant difference (P>0.05) between the
different leaf and seed extracts as all botanicals had an effect on egg-hatch and juvenile mortality.
However, all untreated control recorded (0%) egg-hatch inhibition and juvenile mortality. The study
showed that leaf and seed extracts of Moringa oleifera, Jatropha curcas and Ricinus communis,
decreased egg hatch and increased juvenile mortality.  The study also revealed that egg hatch and
juvenile mortality were dependent on the time of exposure and concentration of the extracts.

Keywords: Egg hatch; juvenile mortality; botanical extracts; M. incognita.

1. INTRODUCTION

Many plants have remained untapped for the
control of root-knot nematodes. Root-knot
nematodes infect a wide range of important crop
plants and are particularly damaging to vegetable
crops in tropical and subtropical countries [1].
There are more than 90 described species in the
genus Meloidogyne, but the four most commonly
occurring species are Meloidogyne incognita, M.
arenaria, M. javanica and M. hapla [2,3].
Nematodes are generally regarded as hidden
enemies; losses of up to 40-80% have been
associated with them in both greenhouse and
field conditions [4,5,6]. For decades the use of
chemical nematicides has been one of the
successful methods for the control of nematodes,
although nematicides are efficient, they are being
faced with many challenges such as
environmental pollution, the high cost of
purchase as well as unavailability to many small-
scale farmers. Scientists are now resorting to the
use of botanicals for the control of nematode
because they are eco-friendly, easy to apply and
available to farmers.

Some plants are known to posses nematicidal
capability which may be utilised as organic
amendments or bio-pesticides. A few plant
extract had been reported to suppress nematode
pests in Nigeria. Root extracts of Siam weed
(Chromolaena odorata), castor oil (Ricinus
communis) and lemongrass (Cybopogon citratus)
root bark extract of Bixa orellana, root and leaf of
African marigold (Tagetes erecta), rattleweed
(Crotalaria retusa), nitta (Hyptis   suaveolens)
and basil,  (Ocimum  gratissimum). Leaf, stem,
root and flower of African marigold, (Tagetes
erecta), neem fruits (Azadirachta indica) and
neem leaf (Azadirachta indica) were among the
few plant extracts reported to be effective against
nematode pests in Nigeria [7,8,9,10,11,12,13].

The roots extracts of marigold, nitta and basil
plant have been reported to reduce root-knot
nematode population in the soil and
subsequently to increasing plant growth
parameters [14]. Adekunle and Akinlua [15]
studied the leaf and root extracts of Gliricidia
sepium and Leucaena leucocephala against
Meloidogyne incognita on okra and suggested
that both extracts at the rate of 40,000 mg/kg
could be useful in root-knot nematode
management in vegetable beds. The activity of
some essential oils extracted from 27 spices and
aromatic plants was studied in vitro and pots. It
was found that essential oils of Carum carvi,
Mentha rotundifolia, Foeniculum vulgare, Mentha
spicata Origanum vulgare, O. syriacum and
Coridothymus capitatus have some nematicidal
potential against root-knot nematodes [16].
Hassan et al. [17] reported the nematicidal
efficacy of neem and marigold extracts against
M. javanica. Javed et al. [18] studied the
nematicidal efficacy of algaefol (sea algae
extract), nimbokil (neem product), a microbial
product and mehndi for egg inhibition and root
gall index reduction. Nimbokil was the most
effective. Hassan et al. [19] tested powder and
extract of ginger against root-knot nematodes
and showed better growth of the plant with
lower root galling index on brinjal. Nidhi
Sharma and Trivedi (2002) found that the leaf
extracts of Ricinus communis and Calotropis
procera were highly effective against root-knot
nematode. Javed et al. [20] also reported the
efficacy of ginger extract for egg inhibition and
larval mortality of M. javanica [21] found that
extract of neem seed was more effective against
juvenile of M. javanica than leaf and bark.

The objective of the study was to determine the
effectiveness of botanical extracts from leaves
and seeds of Moringa oleifera, Jatropha curcas
and Ricinus communis on root-knot nematode
(M. incognita) egg-hatch and juvenile mortality.
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2. MATERIALS AND METHODS

2.1 Experimental Location and Design

The research was conducted at the Department
of Crop and Environmental Protection Laboratory
University of Agriculture, Makurdi, Nigeria. The
experiments were laid out in Completely
Randomised Design (CRD) in a 3x7x3 factorial
replicated three times.

2.2 Preparation of Plant Aqueous
Extracts

Fresh leaves and seeds of Moringa oleifera
Ricinus communis and Jatropha curcas were
washed with tap water, 15 g each of the leaves
and seeds of the different botanicals was
macerated separately in an electric blender at
high speed for 4minutes in 100ml distilled water.
The mixture was left for 12 hours (overnight).
After which, the mixtures was passed through a
Whatman filter paper. Filtrates of the
leaves/seeds collected served as standard
solution ‘S’ further dilutions were made viz,10, 20
and 30%v/v by adding required amount of
distilled water.

2.3 Source and Extraction of Inoculum
(Root- Knot Nematode Eggs)

2.3.1 Egg extraction

Egg masses of M. incognita were extracted from
infected tomato roots, using the methods of [22].
The roots were thoroughly washed with distilled
water, cut into small pieces and put into a
measuring cylinder. 0.5% sodium hypochlorite
(household bleach) was poured into the
measuring cylinder, tightly capped, and was
shaken actively for two minutes to dissolve the
gelatinous matrix. The mixture was then poured
through a 200 mesh sieve, set inside a 500 mesh
sieve; the sieves were shaken as liquid passed
through. The 200 mesh sieve was washed and
the eggs caught in the 500 mesh sieve were
washed with distilled water.

2.3.2 Juvenile extraction

Second stage juveniles of root-knot nematode
were extracted using modified Baermann tray
[23] technique. The counting was done using
Don Caster counting tray. Counting was done
three times and the mean was recorded.

2.4 Application of Botanical Extracts on
Egg- Hatching and Juvenile Mortality

Each of the different aqueous dilutions was
introduced into different Petri dishes. Fifty eggs
were handpicked using a pair of forceps and
10ml containing 100 juveniles was introduced
into separate Petri dishes containing the different
extracts. The set up was replicated three times,
distilled water served as the control. The
experiments were kept on laboratory benches at
room temperature. Egg- hatching and juvenile
mortality were observed after 24, 48 and 72hrs.

2.5 Statistical Analysis

Data collected were analysed, using the Genstat
statistical package (Discovery edition 7). The
least significant difference (LSD) at 5% was used
for comparing mean differences. All counting
data were transformed using square root
transformation of √(x+0.5), where x is the mean
count.

3. RESULTS

In Fig. 1, exposure time had a significant
difference (P<0.05) on egg-hatch inhibition and
Juvenile mortality. The longer the exposure time,
the greater its effects on egg-hatch inhibition and
juvenile mortality. A higher number of eggs-hatch
inhibition was recorded at 72 hours (57%) after
exposure, closely followed by 48 hours (26%),
but 24 hours after exposure recorded the lowest
percentage egg- hatch inhibition (16%). The
lower value of Juvenile mortality (18%) was
recorded at 24 hours after exposure.  At 48
hours, an increased in juvenile mortality was
observed (38%). Furthermore, after 72 hours of
exposure to the botanical extracts, mortality of
43% was recorded.

Fig. 2 shows that there was a significant
difference (P<0.05) between the different
concentrations used on percentage egg-hatch
inhibition and juvenile mortality. 30 v/v>20 >
10%v/v concentration. The higher the
concentration of the various botanicals, the
greater its effect on egg-hatch inhibition and
juvenile mortality.

Fig. 3 shows the effect of different botanical
extracts on egg-hatch inhibition and juvenile
mortality. There was a significant difference
between the different leaf and seed
extracts. Jatropha leaf (>40%) extracts recorded
higher egg-hatch inhibition, closely followed
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Fig. 1. Effect of exposure time on percentage egg-hatch inhibition and juvenile mortality of root-knot nematode
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Fig. 2. Effect of concentration (% v/v) on percentage egg- hatch inhibition and juvenile mortality of root-knot nematode
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Fig. 3. Effect of botanical extracts on percentage egg-hatchability and juvenile mortality of root-knot nematode
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Fig. 4. Effect of concentration and exposure time on percentage egg-hatch inhibition and juvenile mortality of root-knot nematode
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Fig. 5. Effect of botanical extracts and exposure time on percentage egg-hatchability and juvenile mortality of root-knot nematode
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Fig. 6. Effect of concentrations (%v/v) and botanical extracts on percentage egg-hatch inhibition and juvenile mortality of root-knot nematode
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by Ricinus communis and Moringa oleifera
Leaves. Juvenile mortality, however, Jatropha
seed, recorded the highest percentage of
juvenile mortality of 41% followed by Ricinus
communis leaf with 40% and Moringa oleifera
leaf (37%).  The untreated control recorded (0%)
egg-hatch inhibition, and the lowest mortality was
0%.

Fig. 4 shows the Effect of different
concentrations, and exposure time, on percent
egg-hatch Inhibition and juvenile mortality. The
high significant difference (P<0.05) was obtained
between the botanical concentrations and
different times, of exposure. Higher percentages,
egg-hatch inhibition and juvenile mortality were
obtained after 72 hours of exposure for all
concentrations (10, 20 and 30%v/v), while at 24
hours after exposure, the least percentage, egg-
hatch inhibition and juvenile mortality were
recorded. Higher mortality value was obtained at
higher concentration and longer exposure time
as compared to lower concentration.

All the plant extracts used at longer exposure
time were effective in decreasing egg-hatch
inhibition and increasing juvenile morality as
compared to the control. There was a significant
difference between the botanical extracts. (Fig.
5), at 72 hours after exposure, Moringa leaf
recorded higher egg-hatch inhibition compared to
the other treatments. At 24 and 42 hours after
exposure, Jatropha leaf extract inhibited more
eggs than the other botanical extracts. For
Juvenile mortality, however, 53 and 47% were
obtained from Jatropha seed, at 72 and 48 hours
after exposure after exposure respectively. At 24
hours after exposure, Castor leaf recorded 25%,
while Moringa seeds (18%) for the highest and
the lowest juvenile mortality, respectively. The
untreated control recorded 0.00 percent in egg
inhibition and juvenile mortality for all the periods
of exposure.

Fig. 6 shows a significant difference (P<0.05)
between the various concentrations and
percentages nematode egg-hatch inhibition and
juvenile mortality. All plant extracts recorded
significant effect on percentage inhibition than
the control. Greater egg-hatch inhibition was
recorded at 30%v/v and the least was recorded
at 10%v/v for all the various leaf and seed
extracts. At 10 and 20 %v/v, Jatropha leaf
recorded higher percentage egg-hatch inhibition
of >30% at 30%v/v, Castor leaf recorded the high
egg-hatch inhibition closely followed by Moringa
leaf and Jatropha leaves. At 30% v/v, Jatropha

leaf recorded juvenile mortality of 59%, with
Moringa leaf recording the lowest mortality
percentage of 48. At 20%v/v Jatropha seed and
Moringa seed had the highest and lowest
percentage, mortality of 43 and 38%,
respectively. Furthermore, at 10%v/v Moringa
leaf and seed recorded mortality >24%. The least
juvenile mortality of 0% was recorded from the
untreated control. The untreated control recorded
the least egg -hatch inhibition.

4. DISCUSSION

Scientists are resorting to using botanicals for the
control of pest since synthetic pesticides are
expensive and hazardous. The use of botanicals
as control measures against parasitic nematodes
is now the focus of researchers because they are
eco-friendly, easy degradable, cost-effective and
also available.

The results show that all the plant extracts
contained some nematicidal properties against
root-knot- nematode eggs and juvenile in vitro
although they have a different nematotoxic effect
even at very low concentrations, and their effects
are very easily recognised. Direct contact of the
botanical extracts ensures that the active
ingredients were effectively delivered to the eggs
and juveniles of the root-knot nematode.

A higher percentage, of egg-hatch inhibition and
juvenile mortality, were recorded from the treated
dishes as compared to the untreated control, this
is because the normal life cycle of the nematode
did not interfere. Claudius et al. [24], from their
investigations, stated that water-soluble extracts,
although with different degrees of nematotoxicity
from  oitter leaves (Vernonia amygdalina), neem
(Azadirachta indica), African basil (Ocimum
gratissimum) and moringa (Moringa oleifera),
were toxic to Meloidogyne incognita both in the
laboratory and under greenhouse conditions,
they pointed out that direct contact of the extracts
with the eggs and juveniles ensured that the
active ingredients in the leaf extracts were
effectively delivered to the nematode. Moringa
(M. oleifera) has been reported to contain
pesticidal properties that inhibit egg-hatch and
juvenile mortality of Meloidogyne spp.
[25,26,27,28]. It was also, reported elsewhere, to
be used in water treatment and in this present
study, it was found to be a good inhibitor of
nematode egg- hatch and juvenile mortality.
Water extract of moringa was reported to be toxic
to M. incognita as standard pesticides [29].
Claudius et al. [24] stated that M. oleifera caused
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more 50 % egg- inhibition and juvenile mortality
in laboratory studies.

Mafeo and Mashela [30] reported the inhibitory
ability of castor oil (Ricinus communis) on eggs
and juveniles of root-knot nematode. Female to
male ratio was also reported to decrease as well
as abortions M. incognita eggs were influenced
by R. communis [31]. Sellami and Mouffarah [32]
reported that aqueous leaf extract of Castor (R.
communis) reduced egg inhibition and juvenile
mortality of 55.67 and 95%, respectively within
48hours of exposure. The study is also in line
with the findings of [33] who reported the
nematicidal property of Castor, R. communis on
egg inhibition and juvenile mortality at various
concentrations and different times of exposure.
They reported that Castor has lethal effects on
both the eggs and juveniles.  They pointed out
that both egg and juvenile mortality increased
with increase in concentrations and exposure
time. Egg hatch inhibition was influenced by
exposure time, and exudates from its
environment [34]. From this study, both egg
hatch and juvenile mortality were dependants on
concentration and time of exposure. This agrees
with the findings of [35,36] who pointed out that
the increase in concentration and duration, led to
a decrease in egg hatching ability of nematode
and vice versa.

In general, the highest concentrations of water
extracts of all tested plants gives>80% mortality
of nematode.  Larva hatching and nematode
mortality are strongly influenced by the
concentrations of extracts, plant species and
duration of exposure as reported by Ndana and
Oyedunmade [37]. It is evident as pointed out by
Adegbite and Adesiyan [11], that toxicity
decrease, with an increase in dilution which
results in a decrease in inhibition, the inhibitory
effect might be due to the chemicals present in
botanicals which possess ovicidal properties this
chemical, affects the embryonic development, or
dissolved the eggs. The mechanisms of plant
extract action may include denaturing and
degrading of proteins, inhibition of enzymes and
interfering with the electron flow in the respiratory
chain or with ADP phosphorylation [38]. Khan
[39] also, stated that many wild and cultivated
medicinal plants have been shown to possess
nematicidal properties against several plant-
parasitic nematodes. This finding also agrees
also with that of [40], who reported that eggs and
juveniles exposed to extracts of Melothria
purpusilla (Blume) Cogn for a longer period
decreased in their rate of hatching as compared

to those exposed to a shorter period of the same
extracts. In another experiment carried out by
Saravanpriya and Sivakumar [6], they reported
water extracts of 8 plant species namely:
Solanum surattense, Thevetia peruviana, Calotro
pisprocera, Thuja sinesis, Parthenium
hysterophors, Croton sparsiflorus, Colosia
antiquorum and Datur stramonium had
nematicidal properties against second stage
juveniles of Meloidogyne incognita having
mortality range of 50-100%.

5. CONCLUSION

From the results obtained in this study, Moringa
oleifera, Jatropha curcas and Ricinus communis
leaves and seeds extracts were effective in
decreasing egg-hatch and increasing juvenile
mortality of root-knot nematode (M. incognita) in
the laboratory. The botanical extracts offer
promising results, an alternative to nematicides
and therefore recommended for further trials
under screen house and field conditions.
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