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INTRODUCTION
Yam is a major source of

carbohydrate, vitamins and dietary fibre
(Ekefan et al., 1999) and is known to
have medicinal properties for the
treatment of diabetes mellitus and
hyperchosterolemia (Okigbo and
Ogbonna, 2006a). Mimosa pudica

(Mimosaceae) is a sensitive plant, also
known as touch-me-not is a stout,
straggling, prostrate, plant with pinkish
flower heads. Prabhu et al., (2009)
conducted phytochemical screening on
the leaves of M. pudica and recorded
high presence of alkaloids, tannins,
flavonoids, oligosaccharides and
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ABSTRACT
The fungitoxic effect of Chromolena odorata and Mimosa pudica Linn. on three
fungi (Aspergillus niger;Fusarium oxysporum; and  Rhizopus  stolonifer) causing
tuber rot disease of yam was investigated in vitro. The fungitoxic effect of plant
extracts was determined by zone of inhibition (mm) at four concentrations of extract
of 50 mg/ml, 100 mg/ml, 150 mg/ml and 200 mg/ml. The percentage occurrence
of fungi isolated from rotted yam tuber showed that A. niger gave the highest
percentage of rot (83.3%) while F. oxysporium  gave least percentage of rot
(50.0%). Pathogenicity test of fungal isolates on healthy yam tubers revealed that
F. oxysporium gave highest length of rot (3.82±0.03 mm) while A. niger gave
lowest length of rot (1.78±0.03 mm). A. niger gave highest diameter of rot
(3.67±0.02 mm) while F. oxysporium gave lowest diameter of rot (1.87±0.04 mm).
Extract of M. pudica, showed higher antagonistic effect against the three fungal
pathogens than C. odorata. However, the control, showed higher inhibitory effect
than the plant extracts (p<0.05). Therefore since the extract is more bio friendly it
can be used to control yam rot.
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polyphenols this shows the therapeutical
potentials of the herb in ethnomedicine.
Chromolaena odorata (Asteraceae) is
commonly known as Siam weed,
Christmas bush and common floss
flower (Obute and Adubor, 2007). It is
a perennial, diffuse, scrambling shrub.
The phytoprostane compound
chromomoric acid C-I has been
identified from C. odorata as a strong
inducer of the activity of the
transcription factor -NFE2L2 (Nrf2)-
which is a master regulator of a range of
genes with defensive, anti-
inflammatory, and detoxifying functions
(Obute and Adubor, 2007)

 Pathogens causing rots in yam often
gain entry into tubers through wounds
caused by insects, nematodes or poor
handling before, during and after harvest
(Amusa et al., 2003). The fungal
pathogens implicated in the
development and spread of rots in yam
are Aspergillus flavus ex Fr., A. niger,
A. tamari, Botryodiploidia theobromae,
Cladosporium herbarium, C.
sphaerospermum and Cylindrocarpon
radiocola, while the species of
Corynebacterium. Serratia. and Erwinia
are  some of the bacteria involved in yam
rot diseases (Okigbo, 2004).

 The management and control of rot
disease has been a major challenge to
yam farmers world wide. Adesiyan and
Odihirin (1999) reported that post
harvest losses of tubers could be as high

as 80% in storage. The use of chemicals
such as Borax, Captan, Thiobendazole,
Naphthalene acetic acid and Sodium
hypochlorite have been quite effective.
However, their uses have been
associated with a number of deleterious
and physiological effects on plant tissues
(Amusa and Ayinla, 1997).

 Biological control has been
generally favoured as a method of plant
disease management because they are
eco-friendly, accessible to rural
dwellers, cost effective and non- or less
phytotoxic (Okigbo and Ikediugwu,
2000; Okigbo, 2002; 2005). It has been
reported that plants with fungicidal
properties are very effective in inhibiting
fungal growth in-vivo and in-vitro (Kuhn
and Hargreaves, 1998). A number of
plant extracts such as M. pudica and C.
odorata have been proven useful as
biological control agents without side
effects on both humans and environment
(Onifade, 2002). The benefits of these
natural plant products over synthetic
chemicals which cannot be over
emphasized necessitated the need for
undertaking this study to ascertain their
antifungal potentials in the control of
yam rot.

 The main objective of the study is,
therefore, to investigate the fungitoxic
effects of plant extracts of M. pudica and
C. odorata in controlling yam rot caused
by fungal pathogens.
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MATERIALS AND METHODS
Collection and Identification of
samples: Chromolaena odorata (Linn.),
Mimosa pudica L. were sourced from
Science Village Lab. Nnamdi Azikiwe
University Awka. The diseased yam
tubers (Dioscorea rotundata) were
collected from the traditional yam barn
of National Root Crop Research Institute
Umudike (N.R.C.R.I), while healthy
yam tubers (D. rotundata) were bought
from Abia town market all in Abia state.

Inocula preparation: The diseased
tubers were washed and rinsed in sterile
water, surface-sterilized with cotton
wool soaked with 70% ethanol solution
and was cut open with sterile knife to
reveal the boundary zone between the
apparently and rotted part of the yam
tuber. Small bits from the boundary zone
were cut and taken into the Petri dishes
and for isolation of the pathogens.

Isolation of fungi: Flamed scarpel was
used to collect the innocula into sterile
distilled water, from which loop full of
the resulting suspension was transferred
into the sterile PDA plates and spread
evenly. They were incubated at 28 to
320C for 2-5 days and monitored daily.
When the growth has been established,
pure culture were obtained by
subculturing of different organisms in
the mixed cultures. After sub-culturing,
the resulting pure cultures were used for

characterization and identification of
fungal isolates.

Identification of fungal isolates: This
was based on the structural features as
seen on the culture plates and as viewed
under the microscope. Microscopic
examination was achieved through slide
mount of the test isolate, stained with
cotton blue in lacotophenol. Structural
features observed from each of the
isolates, were matched against those
present in the standard manual produced
by Barnett and Hunter(1998).

Pathogenicity test: The test was done
using all the organisms obtained from
the rotted yam samples. Fresh healthy
tubers were surface sterilized and sterile
cork borer was used to bore hole in the
yam tubers – the head, middle and tail
regions. The portions removed from the
tubers at each point were kept in sterile
Petri dishes. Inoculum from growing
cultures of each test isolate was
introduced into the hole made by the
removed part. The edges were sealed
with Vaseline and labeled accordingly.
After inoculation, all the tubers were
incubated for 14-15days (at room
temperature) during which they were
daily examined for evidence of rot such
as discoloration, offensive odour and
softening. A control experiment was set
up following the same step, but was
inoculated with sterile agar block. The
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length and girt of the rotted area were
measured and recorded (Okigbo and
Nmeka, 2005)

Preparation of plant extracts: The
leaves of C. odorata and M. pudica were
processed separately in the laboratory,
milled and sieved through a 1mm test
sieve to obtain powdery samples used
for the extraction. The aqueous and
ethanol extracts were obtained from the
processed samples using the cold solvent
method (Harborne, 1973).

Quantitative yield of extracts from
test plant: The quantitative yield of
extracts was obtained using the
expression:

where: W1= Weight of empty dish
W2= Weight of dish + pasty extract
  W3=   Weight of sample.

Effect of extracts on pathogens: To
determine the effect of plant extract on
each of the fungal pathogens two
different experiments were carried out.
The concentration of each plant extract
dissolved in sterile distilled water is
50mg/ml, 100mg/ml, 150mg/ml and
200mg/ml.

1. In vitro test: The disc diffusion
method was used to determine the effect

of plant extracts on growth of the fungal
isolates in vivo. A control was also set
up with inoculated plate without extract.
The plates were examined daily for
growth inhibition. The diameter (mm)
of the zone of inhibition around the dish
was used to determine the level of effect
of the extracts on the test pathogens.

2. In vivo test: This was achieved by;
mixing the extracts with the test
pathogens and subsequently inoculating
it into surface sterilized healthy yam
tubers. Holes were made on the tuber
with sterile cork borer. Discs of the
pathogens were cut from 5days old
culture plates and mixed with the
extracts before inoculating into the yam
tuber. Later, the hole was replaced and
inoculation point sealed with Vaseline.
It was incubated at room temperature
(28-320C) and observed for a period of
14days.

Atfter incubation, the yam tubers
were cut transversely along the
inoculation line to show the rotted area.
The extent of rot was determined by the
dimension (length and girth/width) of
rotted area. The inhibition of pathogens
was determined, the percentage ratio of
the size of rot in the extract treated but
inoculated samples to that of the control
(untreated inoculated samples) using the
formula as adopted from Association of
Official Analytical Chemists (AOAC,
2002):
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Where; LC = length of rot in control;
GC = girth of rot in control;
LT = length of rot in treated sampled;
GT = grit of rot in treated samples.

Statistical Analysis: Data generated
were subjected to analysis of variance
(ANOVA) using Students T-test.

RESULTS
Pathogenicity of fungal isolates on
yam tubers: The Pathogenicity of fungi
isolates on healthy yam tubers revealed
that; F. oxysporium gave highest length
of rot (3. 82±0. 03 mm), while A. niger
gave lowest length of rot (1. 78±0. 03
mm) (Table 1). A. niger gave highest
diameter of rot (3. 67±0. 02 mm) while
F. oxysporium gave lowest diameter of
rot (1. 87±0. 04 mm). There was
significant difference in both length of
rot and diameter of rot (p<0. 05) (Table
1).

Inhibitory activities of plant extract
against yam rot pathogens: The
extracts showed significant difference
in their inhibitory activity against the
fungal pathogens, at different
concentrations (50mg/ml, 100mg/ml,
150mg/ml and 200mg/ml) as shown in

Tables 2 to 5. Also inhibitory activities
of M. pudica extracts against yam rot
pathogens at given concentration on R.
stolonifer, F. oxysporium and A. niger is
higher when compared to C. odorata.
The inhibition of all pathogens is
however higher in the control than the
plant extracts. The plant extract and
control showed significant difference in
their inhibitory activity against the
fungal pathogens at each given
concentration (p≤0. 05)

Increase in concentration of the plant
extracts had a greater inhibitory effect
on activity of the yam rot pathogens. The
control showed higher inhibitory activity
in all concentration while C. odorata
showed the least inhibitory activity.
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DISCUSSION
This research was able to associate the
following fungi with yam rot; Fusarium
oxysporium, Aspergillus niger and
Rhizopus stolonifer. These organisms
have previously been linked with
spoilage in yam (Okigbo and
Ogbonnaya, 2006), causing rot in tubers
while still in the soil and also in stored
yams, as infected tubers show no
external symptoms (Ogundana et al. ,
2003).

Pathogenicity test revealed that
Aspergilus niger gave the highest
percentage of rot, lowest length of rot
and highest diameter of rot. This can be
due to the fact that A. niger belongs to
the group of fast growing fungi, and they
cause more severe rot to yam tubers than
the other pathogenic fungi. This
confirms their high level of
pathogenicity as reported by IITA
(1988). Therefore, they cause the most
serious threat to stored yam as they gave
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the highest percentage and diameter of
rot. Meanwhile, A. niger had been found
by Noon and Colhoun (1979) and
Cornelius (1998) to cause severe decay
in yam tubers.
F. oxysporium gave the least percentage
of rot, the highest length of rot and
lowest diameter of rot; this may be
because of the genetic activity of the
phytoalexins produced by the pathogen.
Similar findings had been reported by
Okafor (1966)
The fungitoxic activity of some plant
extracts in controlling different plant
pathogens have been reported by several
researchers (Tewari and Nayak, 1991;
Amadioha, 1996; Onifade, 2002; and
Okigbo and Nmeka 2005). The extracts
of Chromolaena odorata and Mimosa
pudica were found to be fungicidal by
inhibiting the growth of test organism.
This result is similar to previously done
works on the usage of plant extracts in
the control of fungal rots (Okigbo and
Ogbonnaya, 2006). However, M. pudica
proved to be generally more fungitoxic
than C. odorata. This could be as a result
of higher concentration of active
principles in the leaves of M. pudica
than that of C. odorata (Okigbo and
Ajalie, 2005). The inhibitory activity of
plant extract increased with
concentration of the extract. This agrees
with reports of Onifade (2002) and
Okigbo and Ogbonnaya (2006). This
increase in activity of the plant extract

may be as a result of the differences in
the amount of bioactives present in the
plant extract.

Conclusion and Recommendations
Among the two plants (Mimosa pudica
and Chromolaena odorata) investigated
in this study, M. pudica showed the
highest inhibition on the radial mycelia
growth of the fungi investigated. This
would enforce its fungicidal potential in
preserving healthy yam tubers in storage
instead of use of chemical fungicides
which pose danger to man and crop
plants involved. Therefore, it is
recommended that further research
should be carried out with a view to
using M. pudica leaf extract in inhibiting
the growth and development of these
fungi on yam tuber rot.
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