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ABSTRACT
The study was conducted to determine the efficacy of aqueousleafextracts of Vernonia
amygdalina and Moringa oleifera at different concentrations of 30g/ml and 40g/ml in
controlling the postharvest loss of tomatoes. Samples of tomatoes were collected from
Mubi main market. The fungi that caused tomatoes to rot were isolated and identified
namely; Aspergillus niger, Fusarium oxysporum and Rhizopus stolonifer, and were
confirmed througha pathogenicity test. Rhizopusstolonifershowed the highest disease
severity followed by;Aspergillus niger and Fusarium oxysporum respectively.In vivo control
of the fungal pathogen using Moringa oleifera and Vernonia amygdalina was effective and a
significant difference between all treatments with the extract was established. Analysis of
variance at probability < 0.05 showed that 40g/ml Vernonia and Moringa oleifera increased
the shelf life of tomatoes effectively better than the control fruits and the Vernonia gave
the best result with 0.00% of rot at 29days after treatment. This finding proved the
potentiality of plant extracts for control of post-harvest rot of tomato fruit and could be
applied to control fruit rot in storage and on transit.
Keywords: pathogens; extracts; pathogenicity and in vivo

INTRODUCTION

Tomato (Solanum lycopersicum L.), which agriculturalbiopesticides[16];[12] reported
belong to the Solanaceae family, is one of that herbs, spices, leaves and other plant
the mostimportant and popular materials possess antifungal activity.
vegetables in the world [17]. Tomato has a Since fungicides are very expensive and
vine that grows about 180cm above the cause serious environmental pollution,
ground. They are herbaceous, warm- control strategies are today directed at
season crops that are annuals in replacing the use of hazardous chemical
temperate regions but can produce fungicides with environmentally friendly
continued growth in tropical areas. It is natural products [15].The plant world is a
one of the most popular vegetable crops rich storehouse of natural chemicals that
widely grown for its edible fruits, high could be exploited for use as pesticides
nutritive values and also for its [20]. Botanicals are now emerging as a
diversified uses [2; 11]. It is also an safer and more compatible approach to
important vegetable crop in Nigeria control phytopathogens. Higher plants
accounting for about 18% of daily are known to express fungitoxicity against
consumption of vegetables  which spore germination and mycelial growth of
averages 50.6g per person [13]. It is a phytopathogenic fungi [21;10].Fungal
very important source of minerals, infections cause significant loss in many
vitamins and healthy acids.Despite the economic crops. Ultimately, the use of
popularity of these plants, the spoilage plant extracts as food preservatives apart
problem is commonly encountered in its from extending the shelf life of foods, are
marketing. The crop is bedeviled by less toxic to humans and animals than
challenges that hamperedits production synthetic or chemical preservatives.
and storage;transporting from farm to These attributes of plants in food
market bruised the fruits and serve as an preservation enhance the economic value
entering point for microbes thereby of such foods. Therefore, the purpose of
increasing postharvest losses.Plant this study was to determine the efficacy
extracts and their analogues have been oftwo-plants extracts in reducing
reported as important sources of postharvest loss of tomatoes in Mubi.
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MATERIALS AND METHODS
Description of the study area

This study was carried out at the
Laboratory of the Department of Botany,
Adamawa State University, Mubi. The area
lies within the Northern-Eastern Guinea
Savanna zone of Nigeria. It is located on
the latitude 10° N and longitude 13° 30° E
and altitude of about 305 meters above
sea level. The dry season commenced
early in October and last up to April while
the wet season begins in May and attains

peaks within July and August and declines
in September. The mean annual rainfall is
about 1050mm; the relative humidity is
extremely low 20%-30% between January
and March but reaches about 80% in
August and September. The maximum
temperature can reach 40° particularly in
April, while the minimum temperature is
about 18° between December and January

[1].

Sample Collection and Preparation of Plant Extract

About 500 pieces of tomatoes fruit were
obtained fromMubi main market in a
sterile polythene bag. The fresh leaves of
Moringaoleifera andVernoniaamygdalina
were collected and washed in distilled
water to remove dirt; the leaves were air-
dried under shade. The samples were
ground into a fine powder, 30g and 40g of
the powdered samples were dissolved in
100mls of sterile distilled water
respectively.The mixtures were allowed to

weighto fextract

% Extractive value of the solvent =

Weighto ffample

stand for 72hrs during whichit was
intermittently shaken on a shaking orbit
machine. Each mixture was filtered
separately through Whatman filter paper
and the extract was evaporated at 40°C by
a rotary evaporator. The extracts obtained
were weighed and the extractive value of
each of the solvents was calculated as
thus:

X 100

Isolation and Identification

The medium was prepared by adding 65g
of SDA in 1litre of Sterile Distilled Water
(SDW) in a conical flask. The flask was
autoclaved at 121°C for 15 minutes. After
autoclaving, the media was allowed to
cool to 40°C. The medium was poured
into 9cm Petri dishes and allowed to
solidify. = The diseased tomatoes were
surfaced sterilized for 1 minute in 1%
Sodium hypochlorite solution after which
they were rinsed in three changes of
sterilized distilled water and blotted to
dry with sterile filter papers. The
inoculums were then placed on a
solidified SDA and incubated for four (4)
days and pure cultures were obtained by

subculturing. The colony characteristics
were determined with the help of a
microscope. A sterile needle was used to
take a little portion of the hyphae
containing spores and placed on a sterile
glass slide which was stained with
lactophenol and examined under the
microscope for fungal structures, while
for macroscopic identification, colony
characteristics such as appearance,
change in medium colour and growth rate
were observed on the Petri plates. The
morphology and cultural characteristics
observed were compared with the
reference manual of [6].

Determination of Disease Severity

The determination of the disease severity
was performed by the process described
by [3]. Disease severity %(DS)

=X (a+b)/N.Zx100

Where

> (a+b) =sum of symptomatic fruit and
their corresponding score scale,

N=Total number of sampled fruits
Z=highest score scale

Scale

1=1-20%,
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2=21-40%,

3=41-60%,

4=61-80%,
5=81-100%

Pathogenicity Test

The method described by [14] was
employed. Healthy tomato fruits were
surface  sterilized in 1% Sodium
hypochlorite solution for thirty seconds
and rinsed in sterilized distilled water.
Mycelia discs of fungal isolates from three
days old cultures were used to inoculate
tomato fruits. Healthy tomatoes fruits
were punctured using cork borer (5mm)
cylindrical plugs to introduce the fungal
isolates. The discs of the tomato fruits in
the cork borer were replaced and sealed
with sterile SDA. On the appearance of
symptoms, the tissues at the margin of
the healthy and diseased parts were

excised, sterilized and placed on SDA and
incubated at room temperature for 4days.
At the end of this period, morphological
characteristics and growth patterns
observed in each case was compared with
the ones of the original isolates. Three
tomato fruits were used for fungal isolate,
replicated three times and arranged in a
completely randomized design. For the
controls for the tomato, fruits were
inoculated with sterile SDA only. After
5days of post-inoculation, the hand feel
and visual examination of the exterior and
interior of the fruits were used to
ascertain the symptoms of fruit rot.

Effects of crude leave extracts on the growth of fungal mycelial (in vivo)

Healthy tomatoes were sterilized in 1%
sodium hypochlorite solution for thirty
seconds and rinsed in three changes of
sterile distilled water. The fruits were
inoculated by dipping in  spore
suspensions of 4 x 10° conidia/ml of the
pure culture obtained (Rhizopus
stolonifer, Fusarium oxysporum and
Aspergillus niger) for five (5) minutes and
incubated for 24 hours at room
temperature. The inoculated fruits were

immersed into the aqueous leave extract
of Moringa oleifera and Vernonia
amygdalina at 40g/ml and 30g/ml
concentrations respectively. Control fruits
were dipped in sterile distilled water only.

The experiment was a completely
randomized design using one-way
analysis of wvariance (ANOVA) and

significant means were separated using
Duncan Multiple Range Test (DMRT)

RESULTS and DISCUSSION
Isolation and Identification

The pathogens isolated include Rhizopus
stolonifer, Fusarium oxyspurum and
Aspergillus niger (plate 1a, b, ¢, 2a, 2b and
2c). These pathogens were confirmed to
be responsible for causing tomatoesrot.

%x"’.ﬁ_ A

Plate 1 (a) R. stolonifer
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This result agrees with the findings of [4]
and [22] where they reported Rhizopus
stolonifer and Aspergillus sniger as fungal
pathogens responsible for tomato rot.

Plate 1(b) F.oxysporum
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Plate 2(b) F.oxysporum Plate 2 (c)A.niger
Table 1 revealed the disease severity the days of inoculation this agrees with
whereRhizopusstolonifer (100%) showed the findings of [9].

the highestability to cause disease after
Table 1: Disease Severity

Parameter Fusariumoxysporum Rhizopusstolonifer Aspergillusniger
Inoculated 82.22 100 95.00

Control 0 0 0

t-value 11.23 11.85 11.75

The Effect of different concentrations of Moringa leaf extract on shelf life and postharvest
decay (PD) of tomatoes inoculated with isolated organisms ispresented in Table 2-4.

Shelf life
No of days 1 5 9 13 17 21 25 29

Control 0.00 2.00°  2.00° 200° 7.00° 7.00° 9.00°  9.00°
30g/mg 0.00 0.00°  0.00°  0.00° 2.00° 2.00° 3.00° 3.00°

40g/mg 0.0 0.00°  2.00®  2.00° 3.00° 3.00° 5.00 5.00°
Significant NS * * * * * * *
SEM 0.00 0.17 0.24 0.24 0.29 0.29 0.29 0.29
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A significant difference between control
and theextract treatments from day 5 to
day 29 was noticed. The control showed
the highest level of decay and the highest
percentage of postharvest loss while the
40g/ml showed the lowest level of decay
in F. oxysporum (3.00mm) and A. niger
(5.00mm) after 25 days while 30 g/mg
gave the lowest in R. stolonifer (3.00mm)
respectively. Effects of Vernonia leaf
extract on shelf life and postharvest
decay on the various pathogens are
presented in Tables 5-7. 40 g/mg
treatment gave the lowest level of decay
after 25 days in A. niger (4.00mm) and F.
oxysporum (1.00mm) while 30 g/mg gave
the lowest decay for R. stolonifer
(4.00mm). All treatments were however
significantly different as compared with
the control treatment (9.00mm) due to the
dipping of tomatoes fruits in aqueous
extracts of Moringa and Vernoniawhich
was able to check the growth of microbes
that were responsible for rotting and
reduced metabolic rate of the fruits,
which caused the loss of weight through
respiration [7]. The higher postharvest
decay recorded on the control fruits and
lowest in the extract treatment (Table 2-
7); was because the leaf extracts possess
phytochemicals such as tannins, alkaloids
and flavonoids which are inhibitory to
most fungi pathogens.[23] reported a
similar result; they stated that chitosan
could effectively inhibit the postharvest
disease of fruits by direct inhibition of

spores’ germination, germ tube
elongation and mycelia growth of
phytopathogens as well indirect

inducement of defence-related enzymes.
The treatment of tomato fruits with
aqueous leaf extracts of plant species
previously inoculated with conidia
suspensions of fungal isolates was
observed to be effective in extending
their shelf life during storage compared
to the untreated (Table 2-7) this was

90

because of the antimicrobial components
(alkaloids, tannins, flavonoids and
saponins) reported being present in the
plant  tissues[5].[8]reported on the
preservative effect of the aqueous
suspension of P. biglobosapods and leaves
of Guerasenegalensison tomato fruits and
oranges in storage. During their study,
the weight of the tomato fruits treated
with the plant leaf extracts as well as the

untreated fruits (control) decreased
during the storage period. However,
significantly lower weight loss was

observed in the tomato fruits dipped in
the extract of the plant species than the
untreated (control) fruits. The
Moringaand Vernonialeaf extract was able
to form a coating on the tomato fruit
which reduced the rate of respiration in
the fruit and therefore lowered the weight
loss because of an increase in respiration
results in an increase in metabolic rate
and higher weight loss due to the
expiration of moisture from the fruit. This
work agrees with[19]who observed that a
combination of Neem leaf extract at 20%
plus UV radiation exposure for 10
minutes plus rice starch 6% proved to be
the most appropriate treatment in
minimizing the reduction of juice
contents and fruit rotting. In conclusion,
this study revealed that fungi namely
Rhizopus stolonifera, Fusarium oxysporum
and Aspergillus niger were responsible for
postharvest rot of tomatoes in storage,
these microorganisms are pathogenic and
can cause health hazards to both animals
and man this is due to toxins produced by
the organisms which are capable of
causing diseases.The study also showed
that the aqueous leaves extracts of
Moringa oleifera and Vernonia
amygdalina possess antifungal potential
which can reduce postharvest decay and
increase the shelf life of tomatoes during
storage.
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Table 2: In vivo Effect of Different Concentrations of Moringaleaf Extract on Shelf Life
(mm) and Postharvest Decay (PD) of Tomatoes Inoculated with Rhizopus stolonifer

PD%
Control 0.00 22.22° 22.22*° 2222 77.77* 7777 100.00° 100.00°
30g/mg 0.00 0.00° 2222° 2222 3333° 3333 5555° 5555
40g/mg 000 0.00° 0.00° 000" 2222° 2222° 3333° 3333°
Significant NS * * * * * * *

SEM 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.02

Mean followed by the same superscript within the same column and treatment are not
significantly different from each other at P<0.05

Table 3: Effect of Different Concentrations of Moringa Leaf Extract on Shelf Life (mm)
and Postharvest Decay (PD) of Tomatoes Inoculated with Fusarium Oxysporum

Shelf life No
of days 1 5 9 13 17 21 25 29
Control 000 2.00° 2.00* 200° 7.00° 7.00°  9.00° 7.00°
40g/mg 000 0.00° 0.00° 0.00° 200° 3.00° 3.00° 4.00°
30g/mg 0.0 0.00° 1.00° 2.00* 3.00° 3.00° 5.00° 7.00°
Significant  * * * * * * * *
SEM 000 016  0.24 0.24 0.29 0.29 0.29 0.48
PD%
Control 000 22.22% 2222° 2222* 77.77* 77.77* 100.00° 100.00°
30g/mg 000 0.00° 11.11° 22.22* 3333 3333 5555° @ 77.77°
40g/mg 000 0.00° 0.00° 0.00° 2222° 3333" 3333° 44.44°
Significant NS * * * * * * *
SEM 000 428 001 428 0.01 0.01 0.02 0.02

Mean followed by the same superscript within the same column and treatment are not
significantly different from each other at P<0.05
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Table 4: Effect of Different Concentrations of Moringaleaf Extract on Shelf Life (mm) and
Postharvest Decay of Tomatoes Inoculated with Aspergillus Niger.

Shelf life No
of days 1 5 9 13 17 21 25 29
Control 0.00° 2.00°  2.00° 200°  7.000 7.00°  9.00° 9.00°
30g/mg 0.00® 1.00®  1.00°  1.00*  4.00°  4.00°  5.00° 9.002
40g/mg 0.00® 0.00° 0.00°  0.00° 1.00° 1.00° 4.00° 9.002
Significant NS * * * * * * NS
SEM 0.00 0.26 0.26 0.26 0.27 0.27 0.27 0.27
PD%
Control 0.00% 22.22° 2222° 2222° 7777 7777  100.00° 100.00°
30g/mg 0.00% 11.11° 11.11° 11.11° 44.44° 44.44° 5555°  100.00°
40g/mg 0.00* 0.00°  0.00°  0.00°  2222° 22.22° 5555  100.00°
Significant NS * * * * * * NS
SEM 0.00  0.00 0.01 0.01 0.05 0.05 0.02 0.03

Mean followed by the same superscript within the same column and treatment are not
significantly different from each other at P<0.05

Table 5: Effect of Different Concentrations of VernoniaLeaf Extract on Shelf Life (mm)
and Postharvest Decay (PD) of Tomatoes Inoculated with RhizopusStolonifer
Shelf life No

of days 1 5 9 13 17 21 25 29
Control 0.00 2.00* 2.00°  2.00 7.00° 7.00°  9.00° 9.00°
40g/mg 0.00 0.00° 0.00° 2.00 2.00° 5.00°  5.00° 5.00°
30g/mg 0.00 0.00° 0.00° 2.00 4.00° 4.00°  4.00° 6.00°
Significant NS * * NS * * * *
SEM 0.00 0.17 0.16 0.29 0.29 0.29 0.29 0.29
PD%

Control 0.00 22.22° 2222 2222 7177  77.77* 100.00* 100.00°
30g/mg 0.00 0.00° 0.00° 2222 044.44° 44.44° 66.66°  66.66°
40g/mg 0.00 0.00° 0.00° 2222 2222° 5555° 5555° 5555
Significant NS * * NS * * * *
SEM 0.00 0.03 0.03 0.01 0.01 0.01 0.00 0.00

Mean followed by the same superscript within the same column and treatment are not
significantly different from each other at P<0.05
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Table 6: Effect of Different Concentrations of Vernonialeaf Extract on the Shelf Life (mm)

and Postharvest Decay (PD) of Tomatoes Inoculated with FusariumOxysporum

Shelf life No

of days 1 5 9 13 17 21 25 29
Control 0.00 200° 200° 200° 7.00°  7.00°  9.00° 9.00°
30g/mg 000 0.00° 0.00° 000° 0.00° 000° 200 2.00°
40g/mg 000 0.00° 0.00° 0.00° 0.00° 0.00° 1.00° 2.00°
Significant NS * * * * * * *
SEM 0.00 0.17 0.17 0.17 0.17 0.17 0.29 0.29
PD%
Control 0.00 22228 22.22% 2222° 7777 7777 100.00° 100.00°
30g/mg 000 0.00°  0.00° 000° 0.00° 000° 2222° 2222°
40g/mg 000 0.00° 0.00° 000° 0.00° 000° @ 11.11° 22.22°
Significant NS * * * * * * *
SEM 0.00  0.03 0.00 0.00 0.00 0.00 0.02 0.02

Mean followed by the same superscript within the same column and treatment are not
significantly different from each other at P<0.05

Table 7: Effect of Different Concentrations of VernoniaLeaf Extract on Shelf Life (mm)
and Postharvest Decay of Tomatoes Inoculated with Aspergillus Niger

Shelf life No

of days 1 5 9 13 17 21 25 29

Control 000 2.00° 200° 2.00*° 7.000 7.00°  9.00° 9.00°

40g/mg 000 0.00° 0.00° 0.00° 0.00° 0.00° 1.00° 1.00°

30g/mg 000 0.00° 0.00° 0.00° 0.00° 1.00° 1.00° 1.00°

Significant NS * * * * * * *

SEM 0.00 0.17 0.17 0.17 0.35 0.39 0.29 0.29
PD%

Control 000 22.22* 2222° 2222° 77.77* 77.77* 100.00* 100.00

30g/mg 000 0.00° 0.00° 0.00° 0.00° 11.11°  11.11° 11.11°

40g/mg 000 0.00° 0.00° 0.00° 0.00° 0.00° 11.11°  11.121°

Significant NS * * * * * * *

SEM 0.00  0.00 0.00 0.00 0.00 0.01 0.02 0.02

Mean followed by the same superscript within the same column and treatment are not
significantly different from each other at P<0.05
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