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Table 2: Comparative effects of Carbofuran and test plant extracts on mortality of
Meloidogyne incognita juveniles.
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Treatment

zadirachta
Indica

(fruit)

Citrus
Sinensis

(peel)

Veronica
Amygdalina
(leaf)

Morinda

Lucida

Carbofuran
(ppm)

Control
SE

%

Conc.

25%
50%
75%
100%
25%
50%
75%
100%
25%
50%
75%
100%
25%
50%
75%
100%
250ppm
500ppm
750ppm
1000ppm
[e]

6hrs

0
4.00b
15.50d
20.00f
Oa
1.00a
10.00¢
20.00f
4.50b
10.00c¢
17.00bc
25.00g
4.72b
10.00¢
17.00de
25.00g
8.00c
16.00d
25.00g
32.00b
Oa
757

12hrs

12.50b
20.50cd
36.00g
46.50m]
10.50b
19.00cd
24.00def
40.50k
18.50¢
27.00f
43.00k!
52.00n
29.00f
45.501
54.20n
29.00g
27.00f
36.00g
52.50n
60.000
Oa
1.641

Day 1

71.00b
92.50d
100¢
100c
71.00b
87.00c
100e
100e
96.00de
100e
100e
100e
100e
100e
100e
100e
100e
100e
100e
100e
Oa
1.256

Day 2

100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
Oa
200

Day 3

100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
0a
.000

Day 4

100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
3.55a
4a

Day 5

100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
6.00a
612

Day 6

100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
8.05

306

Day 7

100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
100b
4.15a
265

Figures followed by the same letter(s) in the same column are not significantly different at
P=0.05 using Duncan’s multiple rang test.
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ABSTRACT

Laboratory experiment was conducted to compare the effects of aqueous extracts of some
indigenous medicinal plants namely brimstone leaf Morinda lucida), bitter leaf (Vernonia
amygdalina Del), fruit of neem (Azadirachta indica 4. Juss) and peel of sweet orange (Citrus
sinensis L) with that of carbofuran (a synthetic nematicide) on the root-knot nematode
(Meloidogyne incognita Chitweod). The experiment design was 5 x 5 factorial fitted into a
compleiely randomized design. The concentrations of aqueous exiract was 0, 25, 50, 75 and
700% while the concentration of carbo furan was 0, 250, 500, 750 and 1000ppm. These
concentrations of treatments were tested on egg-hatch inhibition and juvenile mortality of M.
incognita. All data collected were subjected to analysis of variance (ANOVA) and significant
means were separated by Duncan’s multiple range test (DMRT). The plant extract and
carbofuran caused a significant reduction (P<0.05) in nem..ode egg-hatch as compared
with the control. On day 7 of experimentation, egg-hatch was 91% in the control compared
with 3.5%, 5.0%, 9.0% and 5.5% in 25% brimsione leaf, bitter leaf, neem fruit and citris
peel, while no egg-hatch was recorded in 50, 75 and 100% in all the test plant extracts and
carbofura. The level of egg-hatch inhibition increased with increase in concentration of plant
extracts while more egg-haich inhibition was recorded in brimstone leaf, bitter leaf. neem
fruit and citrus peel. Juvenile mortality was significantly higher (P<0.05) in test plant
extracts and carbofuran than in control. Within two days of experiments, 100% morality was
observed in 1000ppm concentration of carbofuran and all aqueous plant extracts of the test
as compared with 0% mortality in the control.

INTRODUCTION

The use of broad spectrum fear of residue both within the crops and
chemical pesticides is responsible for the soil. The problem of safe application
significant ecological damage, serious by peasant farmers cannot be igrored. The
human health hazard and spiraling cost of current se: ch for alternative control
production, hence there is a need for measures  for  root-knot  nematodes
alternative pest control method which are becomes imperative. The use of organic
environment friendly (Kenmore 1996). amendments ‘and of plant extracts for the
The use of chemical nematicide for control of root-knot nematode. M.
nematode contro! is the most expensive incognita, has been suggested by several
and can be hazardous and there is also the workers (Magbool et al 1987. Alam et al
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1980, Verma, 1976, Hoan and David,
1979). Natural plant products are at
present the focus of research efforts
because they produce environmentally less
harmful ~ but  efficacious  chemical
substances  (Schmutterer  1990).  This
would greatly minimize the use of toxic
synthetic chemicals.

This research was therefore
conducted to compare the effect of
aqueous extract of brimstone (Morinda
Lucida (Benth) leaves, neem Azadirachta
indica. A Just) fruit, peel of sweet orange
(Citrus sinensis) and leaves of bitter leaf
(Vernonia amygdalina Del) with that of
the synthetic nematicide, carbofuran
(furnadan), on egg hatch inhibition and
juvenile survival of the root-knot
nematode (Meloidogyne incognita) in the
laboratory with the aim of establishing the
nematicidal potential of the plants.

MATERIALS AND METHOD

One thousand grams (1000g) of
leaves of M. lucida and V. amygdalina,
peels of sweet orange C. sinensis and
fruits of neem (4. indica) were sun-dried
separately and ground into fine powder.
These were added to 1000ml. of distilled
water in 1 liter size round bottom flasks
which were fixed to a reflux condenser so
as to produce the water extracts of the test
plant materials. The extraction was
separately carried out for 3 hours each.
The extract was calculated as 100% stock
solution. Serial dilution was made with
distilled water to produce 75.50. and 25%
concentration. Distilled water served as
control (0%). Carbofuran solution was
also prepared at concentrations of 1000,
750, 500, 250 and Oppm also. Eggs of M.
incognita were extracted using sodium
hypochlorite (Hussey and Baker, 1973)
from galled roots obtained from tomato
(Lycopersion esculentum). One hundred
freshly extracted eggs were introduced
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into each of the Petri-dishes which were
arranged on a laboratory bench at room
temperature of 28°C. Twenty millimeters
(20ml) of each of the concentrations (100,
75, 50, 20 and 0% of a aqueous extrats of
the plant materials (M. lucida leaf. V.
amygdalina leaf. A indica seed and peel of
sweet orange C. sinensis and carbofuran
solution at 1000, 750, 500, 250 and Oppm
were added separately to each of the Petri-
dishes. Facl treatment was replicated five
times.

To obtain M incognita juveniles,
freshly extracted eggs were incubated at
28+2°C for 72 hours in the incubator to
hatch out the second stage juveniles from
them. Standardization of number of
juveniles per unit volume was done so that
Iml juvenile suspension contained 100
juveniles.

Twenty millimeters (20ml) of each
of the concentrations (100, 75, 50, 25 and
0%) of aqueous extract of plant materials
and 1000, 750, 500, 250 and Oppm
solution of carbofuran were added
separately to the juveniles in the Petri-
dishes. Eact treatment was replicated five
times.

Observation on egg hatch
inhibition was made every 24 hours for 7
consecutive days. This was done by
counting the number of second stage
juvenile which emerges from the egg
using a stereo microscope. Observation on
juvenile mortality was done initially at six
and 12 hours after the experiment was set
up, and then 24 hourly for seven days.
Any juvenile that does not respond to
needle touch is assumed to be dead.

The data collected were subjected
to analysis of variance and means were
separated by Duncans multiples range test.

RESULT
The effects  of  different
concentration of aqueous extracts of plant
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materials (M.lucida leaf. (V. amygdalina)
leaf, peel of sweet orange C. sinensis and
neem fruit (A. indica) and cabofuran
solution on egg hatch inhibition of
Meloidogyne incognita in the laboratory
are outlined in Table 1 Plant extracts were
as effective as carbofuran in inhibiting the
nematode egg hatch while all the
concentrations of the extracts used for the
treatments  were  significantiy —more
effective than the control in inhibiting egg
hatch. The lowest concentrations of the
treatment materials was however not as in
all the treatment throughout the
experimental period than in the control.
The cumulative egg hatch in the
control was 91% at the end of the
experiment whereas the highest percentage
cumulative egg-hatch observed in the
various extracts was 90%, and this
observation was recorded in 25% aqueous
extract of sweet orange peel. 5.5%, 5.0%,
3.5% egg-hatch were recorded in 25%
aqueous extract of neem leaf, bitter leaf
and brimstone leaf respectively. On the
other hand, 2% egg — was recorded in 25%
carbofuran. Generally, there was no egg
hatch in the higher concentrations of 50,
75 and 100% of aqueous plnat extracts and
in 500, 750 and 1000ppm of carbofuran.
Results of effects of carbofuran
and test plant aqueous solution on survival
of M. incognita juveniles are shown in
Table 2. From the table, it is observed that
the plants aqueous extracts were as
effective as carbofuran in causing Juvenile
death while all the concentrations of the
applied treatments materials caused
significantly higher nematode death than
the control. Few nematodes juveniles
survived in the test plant extracts as
revealed by the percentage mortality that
range between 0 and 25%: 12.5% and
52%: 71% and 100% at 6 hours, 12 hours,
12 hours and day 1 of the experiment
respectively . a hundred percent mortality
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was recorded at day 2 in all the treatments.
The control experiment has the lowest
percentage mortality ~ during  the
experimental period.

DISCUSSION

The result from the experiment
shows that plant aqueous extract and
carbofuran were effective in inhibiting egg
hatch of M. incognita and survival of
juveniles of M. incognita at various
concentration at which they were tested.
This shows that the fruit of A indica the
leaf of Vernonia amygnalima, the peel of
sweet orange Cifrus sinensis and the leaf
of brimstone M. lucida were effective in
controlling M incognita. Their
effectiveness increased with increase in
concentrations of treatments applied. It
was also observed that the longer the
exposure time, the more effective the
treatments were against the root-knot
nematode M. incognita egg-hatch and
juvenile survival.

The observed nematotoxic effects
of the test plant extracts can be attributed
to the presence of toxic components that
were seriously injurious to Meloidogne
incognita eggs and effective second stage
juveniles. The findings from this study
corroborate  the finings of earlier
researchers. Pandey (1990) reported the
efficiency of the aqueous extracts of the
roots and shoots of lactua sativa, Artemisia
annua which at concentration of 100%
resulted in 100% Meloidogyne incognita
mortality within 24 hours exposures in
vitro. A similar laboratory experiment was
carried out on the effects of Tanney
effluence on  root-knot  nematode,
Meloidogyne incognita. It was reported
that there was no hatching of juveniles in
50, 75 and 100% concentration while little
hatch occur in 25% concentration for 2
days (tap water), the normal hatching were
observed during the period of data





image4.jpeg
Savanna Journal of Science & Agriculture Vol 5., 2007 30

collection. Sellami and Mouffarah (1994)
reported that aqueous extracts of Ricinus
cumunis, Datura _stramonium crotalaria
saharae, Melia azedarach and Calendula
officinalis inhibited hatching of M.
incognita egg into juveniles. They also that
reported leaf extracts of Tagetes patula,
Tagetes minuta and Tagetes erecta
prevented hatching of M. incognita eggs.
Percentage egg hatch inhibition was
reported to be between 21.11% and
55.67% for Calendula officinalis and 95%
juveniles mortality was reported using
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Ricinus cumunis aqueous leaf extracts
invitro within 48 hours of exposure.

The significance of this study thus
underscores the potency of Azadirachta
indica fruit, sweet orange peel, (C.
sinensis) bitter leaf (V. amygdalina) and
Brimstone leaf (M. Lucida, as plants
endowed with nematotoxic components
which can be harnessed as raw materials
for production of botanical based
nematicide to replace harmful synthetic
nematicide for environmental safety.
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TABLE 1: Comparative effects of Carbofuran and plant extrac(s on egg hatch of

Meloidogyne incognita
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Treatment  Concentration Day 1 Day2 Day3 Day4 Day5 Day6 Day7
Azadirachta  25% 1.00a  2.50a 5.50ab 5.50bc 5.5bc 5.50d 5.50d
indica 50% Oa Oa 0Oa Oa Oa Oa 0a
75% Oa Oa Oa 0Oa Oa Oa 0Oa
100% Oa Oa Oa Oa Oa Oa Oa
Citrus 25% 1.50a  4.50a 7.00b 9.00c 9.00c 9.00c 9.00c
sinensis 50% Oa Oa Oa Oa 0Oa Oa 0Oa
75% Oa Oa 0Oa Oa Oa Oa Oa
100% Oa Oa Oa Oa Oa Oa Oa
Vernonia 25% Oa 1.00a  3.00ab 5.00bc 5.00bc 5.00cd 5.00cd
Amygdalina  50% Oa Oa Oa Oa Oa Oa Oa
75% Oa 0Oa 0Oa Oa Oa 0Oa Oa
100% Oa Oa Oa 0Oa Oa Oa Oa
Morinda 25% 0a 1.00a  3.00ab 3.50ab 3.50ab 3.50bc 3.50bc
Lucida 50% Oa Oa Oa Oa Oa Oa Oa
75% Oa Oa Oa Oa Oa Oa Oa
100% Oa Oa Oa Oa Oa Oa Oa
Carbofuran  250ppm 0Oa 1.50a  1.50a 2.00ab 2.00ab 2.00b 2.00b
(ppm) 500ppm Oa Oa Oa Oa Oa Oa Oa
700ppm Oa Oa Oa Oa Oa Oa Oa
1000ppm Oa Oa Oa Oa Oa 0Oa Oa
Control o 17.75b  33.00b 38.00c 62.00d 76.50d 91.00f 91.00f
SE 1.031 2.116 1.652 1.229 1422 545 545

Figures followed by the same letter(s) in the same column are not significantly different at
P=0.0.5 using Duncan’s Multiple rang test.
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