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Abstract: The nematotoxicity and fungitoxicity of crude and partitioned ethanolic leaf extracts of 4zadirachta
indica, Blumea perotitiana and Lippia multiflora were compared in vitro involving Meloidogyne root-knot

nematode and Rhizoctonia root-rot fungus. The experiment which involved a Complete Randomized Design
(CRD) with three replicates indicated that the nematode meortality and radial growth of the mycelia of R. solani
applied with ethanolic crude extracts of each of the tested plant leaves was relatively less than their respective

partitioned extract. Since, the purification process of natural plant products especially in developing countries

15 slow and cumbersome and might render pesticidal products to be ineffective, a well-prepared effective crude

plant extract will be easier for the resource-poor farmers to afford and renew.
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INTRODUCTION

Meloidogyne incognita and javanica are the most
pathogenic species of nematode to most crops in the
guinea savanna zone of Nigeria (Adesiyan ef al, 1990)
and could cause up to 64% yield reduction (Khan ef al.,
1996). They are numerous and adaptable to many soil
ecology where they feed on roots, live and reproduce
entirely within the soil or root tissue. R. solami causes
oot and stem rots of several young crop plants
(Sinclair, 1982). Yield losses of up to 50% have been
attributed to R. solani attack in cowpea, soyabean and
rice (Akem, 1991). The association of nematode and
fungus often showed additive interaction leading to more
severe disease symptoms and lower yield of several
crops.

The use of synthetic pesticides to control pathogens
are associated with myriads of problems which include the
high cost of procuring and applying them (Salako, 2002).
The side or residual effects from their extensive use and
their persistence lead to substantial phytotoxicity, soil
and water pollution, extermmation of beneficial organisms
and development of pesticide resistance by many
organisms (Kohli et al., 1999). The search for the new
alternative fungus-nematode management strategies that
are cheap, eco-friendly and environmentally safe is
imperative (Rotimi and Moens, 2001). The use of several
crude botanicals against pathogenic nematodes and fungi
has been reported, but only few farmers or researchers
have mvestigated the partitioned extracts. This study
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hereby compared the nematicidal and fungicidal efficacies
of the crude and partitioned ethanolic leaf extracts of
Azadirachta indica, Blumea perotitiana and Lippia
multiflora in vitro. Potent plant-derived portion could be
further purified or formulated mto botamcal pesticide.

MATERIALS AND METHODS

The leaves of 4. indica (neem), B. perotitiana (iron
weed) and L. multiflora (Lippia) were collected locally
from Kuje and Abuja Municipal blocks of the Federal
Capital Territory. Abuja and washed with clean water. The
shade-dried leaves were ground mto powder with an
electric blender and 62.5 g of each leaf powder was cold
extracted by soaking in 200 mI, ethanol for 3 days. The
extractable material was separated from the extraction
solvent with Boclu rotary evaporator at 50°C. The
jelly-like crude ethanolic extracts was concentrated with
water bath and subsequently partitoned by first
subjecting 20 g each of the extracts was soxhlet extracted
with n-Hexane at 50-60°C for 24 h. The resulting solution
was concentrated in rotary vacuum evaporator to yield an
oily brown mass of 1.2 g coded H-p. The defatted residual
ethanolic extract mass was added with 100 mL of distilled
water and agitated properly. The mixture was decanted
and filtered with cheese cloth. The filtrate which was a
mixture of the extract and water was pouwred in a
separating funnel and successtully partitioned with ethyl
acetate and n- butanol to yield 1.1 g golden brown ethyl
acetate soluble portion coded Ee-p and a 1.8 g dark brown
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n-butanol soluble portion coded Be-p respectively. The
residual aqueous dark brown portion mass of 3.2 g was
dried and coded Ae-p.

The duly identified preserved sample of R. solani
inoculum was obtained in the microbiology laboratory
of Federal University of Technology, Minna was
sub-cultured and grown on a prepared aseptic Oxoid
medium i sterile Petri dishes. They were incubated at
28°C and after 72 h, fan-like radial mycelia grew from the
rhizomorphs. Meloidogyne sp. used was multiplied on
Celosia argenfea 1n the garden and the moculum was
collected from the roots and rhizosphere of nfected
plants. In the experimental set up, the potted seeds in
each replicate were treated with carbofuran i.e.
Furadan® (100 Kg ha™) cand Maneb + Zinc ie.
Mycotrin® (0.6 Kg/100 L of water/ha). Also a pot per
replicate had 50 mI of distilled water and these served as
the control. The experiment involved a Complete
Randomized Design (CRD) with 3 replicates. Data
collected was subjected to Analysis of variance
(ANOWVA) and treatment means were separated by
Duncan’s Multiple Range Test (DMRT) using SAS (1997)
package.

RESULTS AND DISCUSSION

At 24 h exposure, the effect of the crude extract of
B. perotitiana on percentage mortality of Meloidogyne
spp. was significantly higher (p<0.05) than any other
treatments, except that of carbofuran (Table 1). Among
the extract treatment, n-hexane soluble portion had the
least nematicidal effect but sigmficantly higher than
that of the control. At 48 h exposure the carbofuran
application recorded the highest percentage mortality
(99.33%). This was followed by that of B. perotitiana
crude extract (86.22%) but was significantly less (p<0.05)
than that of carbofuran. The n-hexane soluble portion of
B. perotitiana recorded the least nematicidal effect
(35.95%) but this was significantly higher (p<0.05) than
that of the control (1.33%). At 4 DAI the effect of
mycotrin® treatment had the least mycelia radial growth
(1.67 mm). This was followed by the radial growth of neem
crude extract applied plots (11.58 g) but was significantly
higher (p<0.05) than that of the mycotrm® (Table 2).

Among the leaf extracts applied, ethyl acetate soluble
portion recorded the least fungistatic efficacy with a radial
growth of (32.55 mm). However, 1t was significantly lngher
(p<0.05) than the radial growth n the control (37.83 mm).
At 8 DAI, the trend of mycelia radial growth was similar to
that of 4 DAT as it almost increased proportionately in
their radial growth. At 8 DAL mycotrim®-applied fungus
recorded the highest percentage reduction in the radial
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Table 1: Percentage Mortality of AMeloidogyne spp. exposed to Partitioned
Ethanolic leaf extracts for 24 and 48 h

Mortality at Mortality at
Treatment 24 h exposure(®o) 48 h exposure (%0
Neem crude extract 73.38" 8289
N-hexane-soluble portion 40.9° 43,73
Ethyl acetate-soluble portion 49.6¢ 5115
N-butanol-soluble portion 51.6% 55.75¢
Blumea crude extract §2.90% 86.22°
N-hexane-soluble portion 34.13% 35.05
Ethyl acetate- soluble portion 43.93f 4418
N-butanol-soluble portion 53.65¢ 55.03¢
Lippia crude extract 57.98° 61.01°
N-hexane-soluble portion 39.33F 41.48
Ethyl acetate-soluble portion 42,237 43,85
N-butanol-soluble portion 48.50° 54.80°
Carbofuran 91.76* 99.33°
Control (distilled water) 116" 1.33¢

*Colurmn means followed by the same letter(s) are not significantly different
{p>0.05) by DMRT

Table 2: Radial growth of R. solani (rrm) on Partitioned Ethanolic Extract
and Mycotrin®- mended PDA at 4 and 8 DAL

Radial Growth (m) % Reduction
Treatment 4Days After 8Days After 8Days After
(5000 umg mL™") Inoculation  Inoculation  Inoculation
Neem Crude Extract 11.58" 13.08 70..94
n-Hexane soluble portion 19.837 24.6%° 4515
Ethyl acetate soluble portion 24.63% 29,508 34448
n- Butanol soluble portion 14.508 16.73 62.8%
Blumea Crude Extract 11.83% 13.43% 7015
n-Hexane soluble portion 25.68° 33.23° 2615
Ethyl acetate soluble portion 32.55° 31607 29,784
n- Butanol soluble portion 14.308 15.03% 66.60°7
Lippia Crude Extract 12.45¢ 13.75% 69.442
n-Hexane soluble portion 22.23° 33,93 24.60°
Ethyl acetate soluble portion 29.15° 39.75° 1167
n- Butanol soluble portion 14.83¢ 16.15% 64.117
Mycotrin® 167 1.80" 98.22%
Control 37.83* 45.00 0.00*

*Colurmn means followed by the same letter(s) are not significantly different
{p>0.05) by DMRT

growth of the mycelia of R. solani. Among the leaf
extracts used, neem crude extract had the highest radial
growth reduction (70.94%). The least fungistatic treatment
was the Lippia ethyl acetate soluble portion-applied
media with 11.67% radial growth reduction. This might be
due to qualitative and quantitative differences in the
bioactive principles present in them.

The result of in vitro assessment of the fungicidal
and nematicidal potential of partitioned ethanolic leaf
extracts of the selected plants indicated the bicactivity of
group of compounds 1n the extracts thus could serve as
basis for further purification or characterization of the
active agents. The higher percentage mortality of Blumea
crude extract than that of carbofuran at 24 h exposure
might be due to the incomplete dissolution of the
carbofuran granules and low concentration of the
nematicidal active ingredients in the water used for the
test. However, at 48 h exposure, highest percentage
mortality was observed from carbofuran-applied medium
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probably due to the complete dissolution of the granules
and the release of the lethal substance which inhibited the
enzyme acetyl cholinesterase at the cholinergic synapses
1n the nematode nervous system (Singh, 2005). Rotimi and
Moens (2002) and Tang’an et al. (2002) reported that
extraction methods employed and the level of
concentration of an extract greatly affects the pesticidal
efficacy of botanicals.

The radial growth of the mycelia of R. solani applied
with ethanol crude extracts of each of the tested plant
leaves was relatively less than their respective partitioned
extract. This might be due to the synergistic relationship
of bioactive ingredients in the crude extracts that was
capable of exhibiting fungicidal efficacy. As soon as each
crude extract 1s partitioned, thewr bioactive efficacy
dwindles. Rodriguez et al (1996) observed that the
quantity of bicactive metabolites in an extract is directly
proportional to the mass of the extract. Singh ef al. (2001)
reported that the use of plant crude extract pesticide
mstead of the formulations from the purified bioactive
ingredients is justified since their active ingredients are
normally too complex and therefore the process of
sunplification or 1solation may lead to loss of activity.

CONCLUSION

The purification process of natural plant products
especially in developing countries 1s slow and
cumbersome and might render pesticidal products to be
ineffective. For a local use, it seems unnecessary to
further partition the crude extract in order not to break the
bond of synergism m them. A well-prepared crude plant
extract could be effective and will be easier for the
resource-poor farmers to afford and renew.
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