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ABSTRACT

The crude aqueous extracts of five plants, Cleome viscosa L. Hyptis suaveolens Poit,
Crotalaria retusa L., Jatropha curcas L., and Jatropha gossypifolia l., and a synthetic
nematicide Carbofuran were studied in-vitro for their efficacy in controlling the root-
knot nematode, Mel oidogyneincognita (Kofoid and White) Chitwood. The experimental
design was a randomized compl ete block design. The extractswere applied at 0, 5, 10,
15 and 20% while carbofuran was applied at 0, 100, 1000, 10,000 and 100,000 ppm.
Fifty (50) freshly extracted eggsaswell asfifty (50() freshly hatched juvenileswereused.
Observationswere made after one (1), six (6), twenty four (24), forty-eight (48) seventy-
two (72) hoursfor juvenile mortality and one (1), three(3), five (5) and ten (10) daysfor
egg hatch. All the treatments were replicated five times. It was observed that no eggs
hatched in the higher concentrations (20% and 100 mg/ml) respectively of the plant
extractsand carbofuran. It wasal so observed that by 24 hoursall thejuvenilesthat were
exposed to 1 mg/ml, 10 mg/ml and 100 mg/ml  carbofuran concentrations as well as
morethan 50% (59 98%) of all thejuvenilesin the 15 and 20 percent concentr ations of
all theplant extractshad died. All thetreatmentsapplied were superior intheir effectsin
inhibiting egg hatch and causing juvenile death as compared with the control (distilled
water only). Efficacy of treatmentsimproved with increasein their concentrations and
time of exposure of the nematodeto treatment.
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INTRODUCTION

The root-knot nematode, Mel oidogyne incognita (Kofoid and White) Chitwood
(1949) starts life as eggs. These develop rapidly into the first stage juvenile (J)
nematodes. Thisfirst stage juvenile remainsinside the egg where it moltsinto asecond
stage juvenile (J,) nematode, which moves out of the egg shell. This J, can initiate
infections on contact with the succulent tissue of the root tip of a susceptible host plant
(Nwauzor and Fawole, 1992). In nematode control, strategiestherefore can be aimed at
inhibition of egg hatch or elimination of the second stage juvenile, which will mean
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effectivecontrol of root- knot nematodeinfectionin susceptibleplants.

In recent years, so many plants and their parts are being screened and identified
with promises of nematicidal and nematostatic effects. Thisis necessary because of the
negative side effects of synthetic nematicides on the environment and agricultural
produce aswell asthe high cost of such nematicides. Several researchersincludingAjayi
et al. (1993), Oyedunmade (2004) and Abolusoro (2005) have reported on theinhibitory
effects of some plant extracts on nematode egg hatch and juvenile survival. However, the
list of plant materials with ovicidal and larvicidal potentials seems to be inexhaustible
(Amadioha, 2003).

The aim of this research was to investigate the laboratory toxicities of crude
aqueous extracts of Jatropha curcas L., J. gossypifolia, Cleome viscosa L., Crotalaria
retusa L. and hyptis suaveolens Poit to the eggs and juveniles of the root knot nematode,
Meloidogyne incognita race 2. It was a so intended to compare the toxicities of the test
plantswiththat of aproven synthetic nematicide, carbofuran (furadan).

MATERIALS AND METHODS

Processingplant materials

The crude water extracts of the leaves of five plants were prepared separately in
thelaboratory using the method of Saxenaand Mathela(1996). One (1) kg of each of the
air-dried plant materialswas soakedin 1 litre of water for 24 hoursafter which thefiltrate
was concentrated on a water bath to remove excess solvent. The slurry obtained was
taken to be the stock solution (100%). Serial dilutions were made from the 100%
concentrated plant extractsto obtain thefoll owing concentrations,

0% extract or control (distilled water only)

5% extract (15 ml extract + 95 ml distilled water)

10% extract (10 ml extract + 90 ml distilled water)

15% extract (15 ml extract + 85 ml distilled water)

20% extract (20 ml extract + 20 ml distilled water)

The cabofuran solutions were prepared by dissolving the required quantities in
distilled water asshown below:

100g/ ml or 0.1 mg/ml = 0.01gin100ml
1mg/ml = 0.1gin100ml
10mg/ml = 1gin100mi
100 mg/ml = 0.1gin100ml

Effectsof plant extractson egg hatch and juvenilesurvival

Aliquotsof three (3) ml each of the different concentrations of each plant extract
(5, 10, 15 and 20%) aswell as cabofuran solutions (100, 1,000, 10,000 and 100,000 ppm)
and distilled water (controls) were dispensed into transparent glass blocks containing
either fifty (50) freshly hatched root-knot juveniles or fifty (50) freshly extracted root
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knot nematode eggs. Each treatment was replicated five times. The glass blocks were
arranged randomly on awork bench in the laboratory. Egg hatch counts were made at
one(1), three(3), five(5) and then (10) dayswhileacount of juvenile survival was made
at one (1), three(3), six (6), twenty four (24) hours and daily for the next 5 days under a
stereomicroscope using atally counter. The experiment wasa6 x 5 factorial fitted into a
randomized completeblock design.

Dataanalysis

Data generated from the studies were subjected to Analysis of Variance
(ANOVA) using SPSSstatistical package, and themeanswere partitioned using the New
Duncan'sMultiplerangetest at 5% level of significance (Duncan, 1995).

RESULTS

Consideration of the main effects of the tested plant materials on egg hatch of
Meloidogyne incognita revealed that in the first day, there was no significant difference
among thedifferent treatments (Table 1). Between Day 3 and Day 10, lessthan 20% egg
hatch was observed in the various treatments. Prevention of nematode eggs hatch was
significantly (P<0.05) highest in Jatropha curcas extract. There were significant
(P<0.05) differencesin egg hatch due to concentration of materials used as the extent of
inhibition of egg hatch increased with increased concentration. Egg hatch was
significantly highestintheuntreated control.

Table 2 showed the treatment combination effects of plant materials and their
levels on number of eggs hatched on Days 1, 3, 5and 10. On Day 1, no egg hatch was
observed in al the treatments except in 5% Crotalaria retusa. It was observed that
Jatropha curcas at all concentrations completely inhibited egg hath throughout the
period of experiment. A similar egg hatch inhibition was observed at 15 and 20%
Cleome viscosa and Jatropha gossypifolia and at 100,000 ppm carbofuran treatments
throughout the period of experiment. Significantly, (P<0.05) more eggs hatched in the
untreated control thanin all thetreatmentswhilethe higher concentrations of the various
materialsweresignificantly (P<0.05) moreeffectivethantheir lower concentrations.

It was observed that therewasasignificant difference (P<0.05) in mean nematode
juvenile mortality due to the different treatment materials and the levels of application
used (Table 3). Between six (6) and forty eight (48) hours of exposure to treatments,
carbofuran was the most effective in causing juvenile death, followed by the Jatropha
curcas and Jatropha gossyppifolia treatments. At 72 hours of exposure of the juveniles
to the treatment, there was no significant difference between carbofuran and the two
Jatropha extracts. It was also observed that the higher concentrations of al treatments
were significantly (P<0.05) more effective than the lower concentrations in causing

3



Ndana and Oyedunmade

juvenile death. All the treatments caused significantly (P<0.05) more juvenile deaths
thanwhat was observedinthecontrol.

Table 4 showed the effects of the combinations of materials and levels of
application on the mortality of the juveniles. By the sixth hour, all the juvenilesin the
10,000 ppm and 100,000 ppm carbofuran treatments had died. In the higher
concentrations (10%, 15% and 20%) of all the crude water extract treatments, morethan
50% of the juveniles died by twenty-four (24) hours of exposure to treatments, while at
48 and 72 hours of exposure between 75% and 100% juvenile mortality was recorded.
The efficacy of the treatment increased with increased concentrations and number of
hoursof exposure of thejuvenilestothetreatments.

DISCUSSION

The result of the in-vitro studies of plant extracts on egg hatch and juvenile
mortality of the root knot nematode, Meloidogyne incognita showed the nematostatic
and nematotoxic effects of the tested plant extracts. Observations showed that by 24
hours and 48 hours more than 50% and 75% of the juveniles respectively had died in
most of the treatments. The observed inhibition of egg hatch and mortality of second
stage juveniles of the root-knot nematode is of significant importance in reducing the
nematode population build-up and the amount of available inoculum in the soil. The
rapid population buildup of Meloidogyne incognita is due to its ability to lay severad
(600 or more) eggs (Caveness, 1967; Adesiyan et a, 1990), which later hatch to the
second stagejuvenilethat infectsthe host plants (Nwauzor and Fawole, 1992).

The second stage juveniles had been reported to penetrate host plant rootswithin
thefirst 48 hours of coming in contact with host (Taylor and Sasser, 1978, Nwauzor and
Fawole, 1992). Thefact that more than 50% and 75% of the juvenileshad died in most
of the treatments by twenty four (24) hours and fourty-eight (48) hours respectively, of
exposure indicated asignificant population reduction of thein effectivejuveniles at the
critical period.

Sellami and Muofarrah (1994) reported that agueous extracts of some plants
leaves and roots inhibited egg hatch and caused larval mortality of Meloidogyne
incognita. The extracts were from the leaves of Ricinus communis, Datura stramonum,
Crotolaria saharae, Melia azederach and Calendula officinalis as well as from the
leavesand roots of Tagetesminuta, T. erectaand T. Patula. The percentageinhibition of
juvenile hatching varied from 21.11% for C. officinalis to 55.67% for R. communis
extract. Therewas95% larval mortality within 48 hoursof exposure. The present study
agreeswiththese observations.

Observations made in this study in respect of increased juvenile mortality over
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time also agreed with the works of Alam et al., (1980). They reported that extracts of
Plumeria rubra (leaf and bark) and Ipomea fistulosa (leaf) were found more toxic to
juvenilesthan Neriumindicum (leaf and fruit). Standard concentrations of all extracts
caused 100% mortality within 12 hours, whereas half dilution gave 84-88%, 93-100%
and 100% mortality after 12, 24 and 48 hours respectively. Juvenile mortality increased
with increase in concentrations and exposure over time. Hoseeb and Butool (1996)
reported the nematicidal properties of some plants in the family Solanaceae. They
determined the effects of standard extracts of roots and shoots of seven species of this
plant family on the larva hatching and nematode mortality of Meloidogyne incognitain
laboratory experiments. In general, the highest concentrations of water extracts of all
test plants caused 100% mortality of nematode. L arvahatching and nematode mortality
werestrongly influenced by the concentrations of extracts, plant speciesand duration of
exposure.

The chief advantage of the result from the findings of this experiment liesin the
fact that if eggs cannot hatch, there will be no second stage juvenilesin the soil to cause
infection. The use of extracts from the test plants in this study, particularly Jatropha
curcas, J. gossypifoliaand Cleomeviscose, at concentrationsnot | essthan 15-20% holds
promise as a cheaper and safer alternative to carbofuran for the control of root knot
nematodes.
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Table 1. Effects of Materials (Test plants and Carbofuran) and Levels of
Application on theEgg hatch of Meloidogyneincognitainvitroat 25+ 2°C

Mean number of eggsthat hatched

Materials out of atotal of 50 eggs.
Day 1 Day 3 Day 5 Day 10
Cleome viscosa 0.00 0.60% 8.67% 9.33°
Hyptis suaveolens 0.00 2.33° 11.00° 12.87°
Crotalaria retusa 0.05 1.07 10.80° | 11.33"
Jatropha curcas 0.00 0.20% 0.80% 1.00%
Jatropha gossypiifolia 0.00 0.20% 9.80™ 10.07°
Carbofuran 0.00 0.67% 10.53° 10.80°
S.E. 0.12 0.37 0.67 0.32
LEVELS N.S
0% extra/Oppm carbofuran (control) 0.00 1.00%® 29.28¢ 33.67°
5% extracts/100ppm Carboduran 0.04 1.39° 10.50° 12.12°
10% extracts/1000ppm carbofuran 0.00 1.39° 3.56° 5.94°
15% extracts/10,000ppm Carbofuran 0.00 0.39% 0.50% 1.00%
20% extracts/100,000ppm Carbofuran 0.00 0.56% 0.83% 0.86%
S.E. 0.11 0.30 0.61 0.30
N.S.

Means with the same letter(s) in separate sections of the same column are not
significantly differentat P < 0.05accordingto Duncan'sMultipleRangeTest.

NS = Nosignificant difference
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Table 2: Effect of Treatment Combination of Plant Materials at their Levels of
Application on Egg hatch of Meloidogyneincognitainvitroat 25+ 2°C invitro

Mean number of eggsthat hatched
Materials out of atotal of 50 eggs.

Day 1 Day 3 Day 5 Day 10
Cleome viscose
0% 0.00? 1.00® 34.339 40.38¢
5% 0.00? 1.67% 9.99% | 1563
10% 0.00% 0.33%® 0.332 0.332
15% 0.05% 0.002 0.002 0.002
20% 0.00% 0.002 0.002 0.002
Hyptis suaveolens
0% 0.00% 1.002 34.679 40.00¢
5% 0.00% 2.002 13.332 18.00¢
10% 0.00% 6.33°¢ 7.00™ 12.00°
15% 0.00% 2.33® 3.00® 3.002
20% 0.002 0.002 0.002 0.002
Crotalaria retusa
0% 0.00% 1.00® 34.339 41.33¢
5% 2.67° 3.00° 19.67% | 2533
10% 0.00? 1.00® 1.002 1.002
15% 0.00? 0.002 0.002 0.002
20% 0.00? 0.33® 0.402 0.402
Jatropha curcas
0% 0.00% 1.00® 34.339 41.00¢
5% 0.00? 0.002 0.002 0.002
10% 0.002 0.002 0.002 0.002
15% 0.00% 0.002 0.002 0.002
20% 0.00% 0.002 0.002 0.002
Jatropha gossypiifolia
0% 0.00? 1.00% 33.33¢ 40.33¢
5% 0.002 0.002 10.00° 10.00°
10% 0.00? 0.002 567 5.67%
15% 0.00% 0.002 0.002 0.002
20% 0.00% 0.002 0.002 0.002
Carbofuran
Oppm 0.00% 1.00%® 35.009 40.00¢
100ppmm 0.00% 0.67% 11.00° 11.00°
1,000ppm 0.00° 1.67%® 8.67 % 8.67°
10,000ppm 0.00% 0.002 3.00® 3.002
100,000ppm 0.00? 0.002 0.002 0.002
S.E. 0.27 .83 1.48 0.73

Means with the same letter(s) in separate sections of the same column are not significantly different at
P<0.05 accordingto Duncan'sMultipleRangeTest. NS = Nosignificant difference
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Table4: Effects of Treatment Combination of Plant Materials and Levels of
Application on Juvenile Mortality of Meloidogyne incognita invitro at 25
2°C

L ength of Exposure (hours)

Materials 1 6 24 48 72
Cleome viscose
0% 0.00°¢ 0.00" 0.00% 1.00" 1.679
5% 0.00°¢ 0.00" 3.33K 9.00¢ 12.33
10% 0.00°¢ 3.679 26.33" 39.33% | 50.00%
15% 0.00°¢ 4.009" 38.67" 48532 | 50.002
20% 0.00°¢ 28.33° 4433 50.33* | 50.007
Hyptis suaveolens
0% 0.00°¢ 0.00" 0.00% 0.00" 0.67°
5% 0.00°¢ 0.00" 11.33 19.67' 29.33°
10% 0.00°¢ 0.00" 17.67 27.33° | 36.33¢
15% 0.00°¢ 0.00" 20.33%" | 38.33¢ | 47.33*
20% 0.00°¢ 0.00" 44.67*° 50.002 | 50.00%
Crotalaria retusa
0% 0.00°¢ 0.00" 0.00¢ 0.00" 0.67¢
5% 0.00° 0.00" 11.67’ 17.33" | 29.33°
10% 0.00°¢ 1.339" 17.33 27.00° | 36.33¢
15% 0.00°¢ 0.00" 31.00%" | 42.00® | 47.33%
20% 0.00¢ 2.339 43.67°° | 50.00° | 50.007
Jatropha curcas
0% 0.00° 0.00" 0.00¢ 0.00" 0.67°
5% 0.00°¢ 8.67f 19.67' 37.33¢ 39.33°
10% 0.00°¢ 19.67¢ 32.67° 4567 | 46.00°
15% 0.00°¢ 19.67¢ 39.67% 50.002 | 50.00%
20% 0.00¢ 25.00° 46.67*° | 50.00° | 50.007
Jatropha gossypiifolia
0% 0.00°¢ 0.00" 0.00¢ 0.67¢ 0.67°
5% 0.33°¢ 10.00f 20.67' 42.33° | 42.33°
10% 5.67° 14.00° 27.67" 49.00* | 50.00%
15% 8.672 1867¢ 40.00d¥ | 50.00* | 50.00%
20% 0.00°¢ 21.67¢ 49.00% 50.00° | 50.007
Carbofuran
Oppm 0.00°¢ 0.00" 0.00¢ 0.00" 0.679
100ppmm 0.00¢ 18.67¢ 29.679 50.002 | 50.00%
1,00ppm 0.00¢ 27.67% 50.00% 50.002 | 50.00%
10,000ppm 0.00°¢ 50.002 50.00% 50.00° | 50.007
100,000ppm 0.00°¢ 50.00% 50.00% 50.00 50.00%
S.E. 0.3 0.97 151 1.4 0.86

Means with the same a phabet(s) in the same column are not significantly different at P<0.05

accordingtoDuncan'sMultipleRangeTest. NS =

Nosignificant difference
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