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Abstract: Corchorus olitorus is one of economic important vegetable which plays an extensive role in human
diet, herbs and industry as fibre, but the seed borne fungi has constituted a major constraint to the cultivation
of this important vegetable especially in the tropics. This study therefore evaluates the pathogenic effect of
seed borne fungi of C. olitorus and the use of botanicals as potential biocontrol agents. Out of the three
isolated fungi, Macrophomina phaseolina and Collectotrichum corchori were found pathogenic while
Fusarium oxysporum showed no significant disease incidence on Corchorus olitorus seedlings. Based on the
in-vitro and in-vivo biocontrol experiment, extracts of Moringa oleifera, Pyrus communis and Manihot
esculenta, significantly (p<0.05) suppressed the virulence of the seed borne fungal pathogens. The extracts
of Pyrus communis at 5% and 10% g/ml concentration levels appeared the most significant (p<0.05) on the seed
borne fungi. Thus, the phytofungicidal properties of Pyrus communis extracts can be harnessed for the control
of seed borne fungal diseases and improvement of Corchorus olitorus growth.

Key words: Corchorus olitorus  Seed borne fungi  Pathogenicity  Extracts  Biocontrol

INTRODUCTION reported to suppress elevation of post prandial blood

Corchorus olitorious L., also known as jute, are tall infusion is used as a tonic to restore appetite and strength
plants with simple leaves which are alternate, lanceolate, [9]. The seeds are used in the treatment of fever, as a
finely serrated or lobed margin and usually annual herbs. purgative and have been reported to possess broad
The genus Corchorus belongs to about 40-100 species of antibacterial properties [10] whereas the oils from the
flowering plants in family Malvaceae (tiliaceae), native to seeds are effective treatment of skin diseases [11]. The
tropical  and  subtropical  regions throughout the World fibre produced from Corchorus olitorious (Jute) has been
[1, 2, 3]. It thrives well in moist soils that are acidic, neutral of increasing usage in the productions of paper, textiles
or alkaline [4]. The plant is mainly known for its fibre and a major export material in Bagladesh [12, 13].
product and leafy vegetables [5]. Several species of Corchorus olitorus like other member of the family
Corchorus are used as vegetable, of which Corchorus Malvaceae are propagated by seeds. Although, seeds are
olitorius is the most frequently cultivated and consumed highly essential in the production of healthy crops but
in various parts of the world. Corchorus olitorius is a has also been found as the carriers of some important
popular vegetable in Africa while its use is doubled as fungal pathogens [14, 15] which often serves as the main
food and herbs [6]. source of inoculums, thereby causing a significant

The fresh leaves of Corchorus olitorious rich in decrease in seed germination [16], destructive diseases on
carotenoids,  vitamin  A, B1, B2, C and E and mineral plants and a considerable losses in yield [12]. The seed
elements have been used in the treatment of chronic borne fungi constitutes a major impairment to the
cystitis, gonorrhea, toothache [7] and has also been production of C. olitorus due to the destructive diseases

glucose levels in rats and humans [8], while a cold
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which includes black band caused by Botryodiplodia Pathogenicity Test of Fungal Isolates: The seeds of
theombromae, anthracnose caused by Colletotrichum Corchorus olitorus were first pre germinated to ensure
corchori and stem rot disease caused by Macrophomina their viability prior the screen house experiment according
phaseolina [17] and yield losses [12]. to the method of Barbara [18]. The seeds after sterilization

Since seed serves as the main source of inoculums were soaked in fungal suspension and placed on a rotary
for some pathogenic fungi [14, 12, 15], the control of the shaker for 24 hours. The suspension was filtered through
seed infection would also lead to the disease control. cheese cloth and the seeds were blotted dried with sterile
Therefore, this study investigates the effectiveness of the Whatman No. 1 filter paper. The experiment was set up in
antifungal properties of some botanical extracts at various a Completely Randomized Design (CRD) with three
concentrations in the control of pathogenic seed borne replications in the plant house. Already treated seeds with
fungi of Corchorus olitorus. respect to each treatment were planted in 2.5 kg sterilized

MATERIALS AND METHODS surface, while untreated seeds serve as the control. Data

Source of Seeds Used: The pre-treated (scarified) seeds of the seedling height, number of leaves, stem girth and leaf
Corchorus olitorus were obtained from National Institute area. The percentage disease incidence was calculated by
of Horticulture  (NIHORT), Ibadan, Oyo State, Nigeria. the method of Hossain et al. [19];
The fresh leaves of Moringa oleifera and Pyrus
communis were collected from the botanical garden of
University of Ibadan, Nigeria while the peels of Manihot
esculenta were collected from cassava processing factory
within the university environ. The disease severity of the seed borne fungi of

Seed Sterilization: The seeds of Corchorus olitorus were scale of wilting symptoms according to the method of
surface sterilized in 70% ethanol for one minute, then, Winstead and Kelman [20]; 0 = No wilt symptom observed
rinsed in two exchanges of sterile distilled water and air (Highly  resistant),  1  = 1 - 20% plants wilted (Resistant),
dried in laminar flow for 2 hours. 2 = 21-40% plants wilted (Moderately resistant), 3 = 41-

Isolation and Identification of Seed Borne Fungi of plants wilted (Pathogenic), 5 = More than 80% plants
Corchorus olitorus: The seeds were aseptically plated on wilted (Highly pathogenic).
semi-solidified Potato Dextrose Agar (PDA) in replicates
using the Agar plating technique and incubated at
28±2°C. After 7 days of incubation, the obtained fungal The seed borne pathogen of Corchorus olitorus;
growth from the seeds were further sub-cultured to obtain Collectotrichum corchori, Macrophomina phaseolina
pure  cultures  and these were maintained on agar slants and  Fusarium  oxysporum  observed   to  be pathogenic
at 4°C. Identification (morphological and microscopic) of to  Corchorus  olitorus,  in  this  study,   were  subjected
the pure fungal isolates was carried out at Plant Pathology to  the  biocontrol  measures  using the extracts of
laboratory of the International Institute of Tropical Moringa oleifera, Pyrus communis and Manihot
Agriculture (IITA), Ibadan, Nigeria. esculenta (peels).

Preparation  and  Multiplication of Spore Suspension: Preparation of Extracts: The leaves of Moringa oleifera,
Ten pieces of mycelia growth of young cultures of each Pyrus communis and Manihot esculenta were air-dried
isolate grown on PDA were picked with a 5 mm sterile cork and blended into a fine powdered form by an electric
borer and then homogenized in a blender (Qlink blender, blender (Qlink blender, Model number: QBL-20L40, made
Model number: QBL-20L40, made in China) with 250 ml in China). Each powdered leaf was prepared into
distilled water. The solution was sieved with a double concentrations of 5% g/ml, 10% g/ml and 15% g/ml
folded cheese cloth to allow easy passage of fungal extracts by measuring 5g, 10g; 15g of the blended leaves
spores  which  were  counted using heamatocytometer. into 100 ml of sterile distilled water respectively. These
The spore suspension was readjusted with sterile distilled were left for 24 hours to enhance the extraction process
water until a uniform concentration of spores was after which each extract solution were filtered through a
obtained for each isolate at 3.2 x 10  spores / ml. muslin cloth and the filtrate were collected for use.6

soil at a depth of approximately 1.5 cm below the soil

were periodically collected at 7 days intervals to monitor

Corchorus olitorus was determined on a 0 to 5 modified

60% plants wilted (Moderately pathogenic), 4 = 61-80%

Biocontrol of Seed Borne Fungi of Corchorus Olitorus:
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In-vitro  Control  of the Seed Borne Fungi of Corchorus on Corchorus olitorus seedlings. M. phaseolina
olitorus: The antagonistic potentials of the extracts of
Moringa oleifera, Manihot esculenta (peels) and Pyrus
communis were evaluated in-vitro on the seed borne
fungal pathogens of Corchorus olitorus namely;
Collectotrichum corchori, Macrophomina phaseolina
and Fusarium oxysporum. The experiment was carried out
at three concentration levels (5%, 10% and 15% g/ml).
Mycelia disc of young actively growing cultures of each
pathogen was cut separately with a sterile cork borer and
inoculated at the center of already prepared and three
times replicated plates containing the mixtures (plant
extracts + medium) and the control plates (medium alone).
The cultured plates were incubated at 28±2°C, periodically
observed  and  radial  growths were measured at day 7.
The percentage mycelia growth inhibition was calculated
according to Odebode [21].

where,
R = Value of the radial growth of the pathogen1

R = Value of radial growth of pathogen in treatment2

plate

In-vivo (Screen House) Control of Seed Borne Fungi of extracts evaluated against the seed borne fungi of
Corchorus olitorus: The experiment was arranged in a
Completely Randomized Design (CRD). The pre-treated
Corchorus olitorus seeds with fungi; Collectotrichum
corchori, Macrophomina phaseolina and Fusarium
oxysporum were planted into the sterilized soil. Quantify
(10ml) Moringa oleifera, Manihot esculenta (peels) and
Pyrus communis extracts at three different concentration
levels  were  prepared  separately  and   added  per pot.
The experiment was replicated thrice but no treatment was
applied to the control (seed of Corchorus olitorus alone)
experiment.

Data Collection and Analysis: Data collected on
seedlings height, stem girth, number of leaves, leaf area
were statistically analysed using SAS [22] System for
Windows Version 9.1 [22]. Means were separated by
Least Significant Difference (LSD) at 95% confidence
interval.

RESULTS

Pathogenicity Test of Seed borne Fungi on Growth of
Corchorus   olitorus    Seedlings:   M.   phaseolina  and
C. corchori were observed as the seed borne pathogens
as a result of their significant (p<0.05) level of virulence

expressed the highest disease severity (63.3%) among the
three seed borne fungi tested while F. oxysporum showed
less significant (p<0.05) effect (Figure 1). Similar
observation was recorded on disease severity with
respect to number of leaves and also the seedling height.
M. phaseolina (4.47cm) appeared the most pathogenic
fungi, followed by C. corchori (6.20cm); the two
pathogens showed significant (p<0.05) decrease in
seedling  height  compared to the control (7.67cm)
whereas, Fusarium oxysporum (10.10cm) showed less
significant (p<0.05) pathogenic effect on Corchorus
olitorus seedlings. Likewise, M. phaseolina (2.83cm) and
C. corchori (3.37cm) significantly (p<0.05) suppressed
leaf enlargement. The same trend was observed in leaf
width assessment, but M. phaseolina (1.43cm) treatment
appeared as the only pathogenic fungi that significantly
(p<0.05) inhibits the leaf size (1.43cm ) and stem girth2

(0.23cm) with respect to our observation at day 21 of the
experiment compared to the control (1.77cm), followed by
Collectotrichum corchori (0.27cm) effect on stem girth
(Table 1).

In-  vitro   Control   of   Seed   Borne   Fungi of
Corchorus olitorus: The antagonistic effect of plant

Corchorus   olitorus    showed   that,   M.  esculenta
extract significantly (p<0.05)   inhibited    M.    phaseolina,
C.  corchori  and F. oxysporum at 10% and 15% g/ml
concentration levels compared to the control. Observation
also  showed  that,  extracts  of P. communis had
significant (p<0.05) effect on C. corchori, F. oxysporum
and  M.  phaseolina  growth  at  5%  g/ml concentration.
It   was   observed   that,   the   antifungal   activities   of
P. communis and M. oleifera significantly (p<0.05)
inhibited  the  activity  of  C.   corchori  at all
concentration levels tested on each day of observation,
while F. oxysporum and M. phaseolina were more
significantly (p<0.05) inhibited at 10% and 15% g/ml
concentration levels, though, with an understanding that,
P. communis was the most significant (p<0.05) extract on
the fungal pathogens (Table 2).

Effects  of  Plant  Extract   In   the   Control   of  Seed
borne  Fungi  of  Chochorus  olitorus:   The extracts of
M.  esculenta  showed  no significant (p<0.05) difference
in  the number of leaves produced by the treated
seedlings  when  compared   to   the  control,  although,
M. phaseolina was significantly (p<0.05) controlled at
15% g/ml  concentration  which  in turn allowed the
increase  in  number  of  leaves   observed   in   this  study.
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Fig. 1: Disease Severity percentage of Seed borne fungi of Corchorus olitorus based on the pathogenicity test

Table 1: Effect of Seed borne Fungi on the Growth Characteristics of C. olitorus seedlings
Growth characteristics/Organisms Control C. corchori F. oxysporum M. phaseolina SEM
DAY 7 Number of leaves 5.33 4.67 6.67 5.00 0.60ab b a b

Seedlings height (cm) 5.73 3.67 5.23 3.13 1.76a ab ab b

Leaf length (cm) 3.30 2.43 3.60 2.37 0.29b b a b

Leaf width (cm) 1.27 1.30 1.73 1.07 0.14ab ab a b

Stem girth (cm) 0.20 0.20 0.23 0.13 0.003ab ab a b

DAY 14 Number of leaves 6.00 4.00 6.67 4.00 0.53a b a b

Seedlings height (cm) 7.10 5.27 8.03 4.37 2.04ab ab a b

Leaf length (cm) 3.70 2.83 4.33 2.37 0.17a b a b

Leaf width (cm) 1.40 1.567 2.17 1.13 0.095b b a b

Stem girth (cm) 0.33 0.27 0.33 0.20 0.002a ab a b

DAY 21 Number of leaves 7.67 4.00 8.33 4.00 1.76ab bc a bc

Seedlings height (cm) 8.07 6.20 10.10 4.47 1.77ab bc a c

Leaf length (cm) 3.97 3.37 4.90 2.83 0.29ab bc a c

Leaf width (cm) 1.77 1.93 2.57 1.43 0.14b ab a b

Stem girth (cm) 0.43 0.27 0.47 0.23 0.003a b a b

Values in the same row followed by the same letter are not significantly (p<0.05) different from each other. 
SEM: Standard Error of Mean

Further observation showed that, no significant (p<0.05) showed  a  visible  evidence  of  increase  in   leaf  length
difference  was  observed  in  P.  cummunis treatment, in comparison  to  the  controls. Despite the presence of
while M. oleifera significantly (p<0.05) inhibit the growth C. corchori, M. phaseolina and F. oxysporum; P.
of C. corchori, M. phaseolina and F. oxysporum at 15% cummunis extract significantly (p<0.05) enhanced the leaf
g/ml concentrations at day 21 (Table 3). length of Corchorus olitorus seedlings at all

Consistent observation during botanical-pathogen concentration  levels.  Further  observation  shows that,
interaction  on  seedling growth characteristics showed M. oleifera extract significantly (p<0.05) suppressed the
that, P. cummunis extracts was significantly (p<0.05) growth of  C. corchori at 5% and 10% g/ml
effective on C. corchori, thus, increase seedlings height concentrations  and  therefore,  increase   the  leaf length
at all concentration levels tested, followed by M. oleifera of  Corchorus  olitorus  seedlings. The leaf width
extract at day 7, while no significant result was obtained increases as M. esculenta and P. communis antagonized
from M. esculenta treatments with respect to the fungal pathogens, though, varied with respect to the
concentration levels and days of observation. The control concentration levels (Table 5). The consistent
effect of M. esculenta at 10% and 15% g/ml concentration antagonistic activities of the botanicals (10% and 15%
levels on C. corchori and on F. oxysporum at day 21 g/ml   concentrations)   on    the   fungal   pathogens  most
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Table 2: In-vitro control of Seed borne fungi of Corchorus olitorus at various concentration levels
Day 2 Day 4 Day 6
------------------------------------------- -------------------------------------------- ----------------------------------------------

Treatment 5% 10% 15% SEM 5% 10% 15% SEM 5% 10% 15% SEM
Control C. corchori 2.72 2.72 2.72 0.57 4.79 4.79 4.79 0.57 5.19 5.19 5.19 0.45a a a a a a a a a

F. oxysporum 2.16 2.16 2.16 0.33 3.38 3.38 3.38 0.33 4.61 4.61 4.61 0.33a a a a a a a a a

M. phaseolina 2.83 2.83 2.83 1.91 4.11 4.11 4.11 1.53 5.62 5.62 5.62 1.53a a a a a a a a a

M. esculenta C. corchori 2.83 2.72 1.87 1.19 4.62 4.56 3.03 1.69 5.29 5.10 4.28 1.90a a b a b bc a b b

F. oxysporum 2.86 2.11 1.37 1.79 3.83 3.19 2.93 2.07 5.04 4.62 3.73 0.34a b b a b b b b c

M. phaseolina 2.41 2.01 1.65 1.59 4.33 3.15 3.11 2.07 5.63 4.15 3.85 0.34b b c a b b a b c

P. communis C. corchori 2.18 2.02 1.97 0.82 3.45 3.42 3.37 0.64 4.86 4.80 4.37 0.60b b bc b b b b b b

F. oxysporum 2.02 1.81 1.71 1.79 3.61 3.44 3.32 0.63 4.53 4.45 4.40 2.44b b b a b b b b b

M. phaseolina 2.27 1.76 1.18 0.96 4.15 3.75 3.38 0.99 5.88 5.19 4.86 2.02b c c a b b a b b

M. oleifera C. corchori 2.60 2.44 2.53 2.54 3.65 3.28 2.95 0.49 4.77 4.71 3.92 3.12b b b b b c b b c

F. oxysporum 2.14 2.00 2.12 0.12 3.58 3.37 3.25 0.82 4.89 4.46 4.40 0.09b b b a a a a b b

M. phaseolina 2.99 2.63 2.33 0.16 3.91 3.64 3.58 0.14 4.65 4.61 4.30 0.18a b b b b b b b b

Each value is the mean of three replicates. SEM: Standard Error of Mean
Values in the same column followed by the same letter are not significantly (p<0.05) different from each other.

Table 3: Effect of Manihot esculenta extract on seed borne fungi of Corchorus olitorus

Concentrations
--------------------
Growth 0 %g/ml 5 % g/ml 10 % g/ml 15 % g/ml 
Characters ------------ -------------------------------------------------- -------------------------------------------------- ----------------------------------------------------------
measured Control SEM C. corchori F. oxysporum M. phaseolina SEM C. corchori F. oxysporum M. phaseolina SEM C. corchori F. oxysporum M. phaseolina SEM

Manihot Number of leaves 9.33 0.88 6.33 8.00 8.33 0.67 8.67 6.67 7.00 1.2 7.67 6.67 6.33 0.33a b a a a a a a a b

esculenta Seedlings height (cm) 18.17 0.83 9.63 10.40 12.67 1.07 14.33 11.33 9.33 1.09 14.87 8.40 8.67 1.09a b b ab a b bc a b c

Leaf length (cm) 4.77 0.37 3.73 4.30 4.67 0.27 4.20 3.87 3.46 0.19 4.80 3.57 3.53 0.18a b a ab a a b a a b

Leaf width (cm) 2.70 0.20 1.60 2.23 1.97 0.1 1.93 1.93 1.60 0.12 1.73 1.70 1.50 0.12a b a b b b b b b b

Stem girth (cm) 0.60 0.03 0.36 0.43 0.43 0.03 0.50 0.43 0.40 0.06 0.53 0.43 0.43 0.05a b a a a a a a a a

P. Number of leaves 7.33 0.33 7.33 8.67 7.67 0.88 7.33 8.67 7.33 0.67 6.33 7.33 11.33 0.33a a a a a a a a a a

cummunis Seedlings height (cm) 10.33 0.35 10.80 10.40 6.43 0.74 10.93 10.47 11.67 0.42 9.83 11.00 13.23 0.93a a a b a a a a a a

Leaf length (cm) 4.10 0.4 4.07 4.03 3.50 0.73 4.26 4.37 4.63 0.44 3.73 2.90 4.53 0.24a a a a a a a a b a

Leaf width (cm) 2.10 0.11 1.70 1.76 1.63 0.21 2.03 1.77 1.93 0.29 1.53 1.27 2.13 0.17a a a a a a a a b a

Stem girth (cm) 0.40 0.00 0.43 0.43 0.26 0.03 0.40 0.40 0.40 0.00 0.43 0.40 0.46 0.03a a a b a a a a a a

DAY 21 Number of leaves 8.33 0.88 6.67 8.33 7.00 1.67 10.33 7.67 6.67 2.4 6.67 7.00 7.00 0.33a a a a a a ab ab b ab

Seedlings height (cm) 15.73 1.71 10.60 9.90 9.67 1.49 10.60 11.00 10.37 0.31 8.83 10.03 10.47 2.12a ab a a ab a ab b a a

Leaf length (cm) 4.43 0.19 3.53 3.40 4.07 0.23 4.27 3.93 3.76 0.18 2.67 3.67 3.80 0.38a b a a a a a c a a

Leaf width (cm) 2.17 0.46 1.33 1.33 1.93 0.07 1.63 1.70 1.90 0.09 1.30 1.60 1.90 0.09a b b a ab a a b a a

Stem girth (cm) 0.43 0.03 0.33 0.30 0.30 0.03 0.37 0.37 0.33 0.03 0.33 0.33 0.33 0.00a a a a a a a a a a

Values in the same row followed by the same letter are not significantly (p<0.05) different from each other. SEM: Standard Error of Mean

especially C. corchori revealed significant (p<0.05) has earlier been reported among the most frequently
increase stem girth of Corchorus olitorus seedlings. isolated seed borne fungi by Sohair et al. [14], Fakir [12],
Generally, the extracts of P. cummunis showed the highest that exhibits varying symptoms like chlorosis, necrosis,
antagonistic  effect  on   C. corchori,  F. oxysporum and die back, stem rot and stem canker, which were the
M. phaseolina at 5%, 10% and 15% g/ml concentration observable symptoms that has been reported by Meena
levels. Also, M. esculenta and M. oleifera extracts at 10% et al. [23], Islam et al. [24]. The assessment of the isolated
and 15% g/ml concentration followed P. cummunis fungi evaluated on seedlings growth characteristics and
extracts in their control activities. However, the botanicals disease severity of Corchorus olitorus seedlings showed
significantly increased the growth characters of Macrophomina phaseolina as the most pathogenic fungi
Corchorus olitorus seedlings (Table 3). followed by Colletotrichum corchori, this result was in

DISCUSSION reported the high severity of stem rot caused by

The seed borne fungi namely; Macrophomina affirmed by Meena, et al. [23] and Islam [26] who
phaseolina, Fusarium oxysporum and Colletotrichum associated the decreased germination rate of C. olitorus
corchori isolated from Corchorus olitorus in this study to the virulence of Macrophomina phaseolina and

agreement with that of Ashraf and Javaid [25] that

Macrophomina phaseolina on C. olitorius and further
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Colletotrichum corchori. However, no significant disease growth of C. corchori and its effectiveness had earlier
severity and growth inhibition was observed by Fusarium been investigated by Falade et al. [30] who reported the
oxysporum on C. olitorius seedlings in this study and the efficacy of the oil extracts of Manihot esculenta crantz
result was found in-line with the findings of Fracchia et al. seed in the in-vitro control of Sclerotium rolfsii sacc and
[27]  who   reported   the   increase   in   shoot  weight of Fusarium  oxysporum  schlect  of tomato and cowpea.
C. olitorus upon Fusarium oxysporum treatment. This study therefore revealed the phytofungicidal

The phytofungicidal properties of the plant extracts activities of Pyrus communis extracts as the most effective
evaluated for the possible control of the seedborne fungi against the seed borne fungi of C. olitorus. Thus,
of Corchorus olitorus in-vitro showed the efficacy of botanical extracts may serve as an alternative, safe, potent
Pyrus communis at 5% and 10% g/ml and Moringa and proactive measure in management and improvement
oleifera at 5%, 10% and 15% g/ml extracts in the inhibition of C. olitorus.
of the mycelia growth of C. corchori, F. oxysporum and
M. phaseolina. The result was in line with the findings of CONCLUSION
Parveen et al. [28] and Channa et al. [29] that reported the
control effects of Azadirachta indica, Acacia arabica, As botanicals antagonize the fungal pathogens, the
Proposis glandulosa, Calotropis gigantean and more the C. olitorus seedlings express their physiological
Solvadora persica extracts as effective in the control of growth characteristics; seedlings height, stem girth,
M. phaseolina causing root rot of okra plants, while the number  of  leaves,  leaf area, indicating that the seed
efficacy of Manihot esculenta extracts against the seed borne  fungal  pathogens  actually restrain cultivation of
borne fungi as observed in this study was affirmed by C. olitorus. The extracts of P. cummunis showed the
Falade et al. [30] that reported the use of Manihot highest antagonistic effect on C. corchori, F. oxysporum
esculenta extract in the control of Sclerotium rolfsii and and M. phaseolina at 5%, 10% and 15% g/ml
Fusarium oxysporum in South western Nigeria. The concentration levels. Harnessing the potentials of these
effectiveness of aqueous extracts of Moringa oleifera botanicals  and  further processing’s towards cultivation
leaves, Vernonia amygdalina and Annona muricata of C. olitorus will not only add values to the economic
evaluated for the control of Collectotrichum destructivum well-being of farmers but also increase the per capital
on seeds of cowpea (Vigna uniguculata) by Akinbode based income of the country with respect to cultivation of
and Ikotun [31] showed that, Moringa oleifera extract C. olitorus.
was more effective than other plant extracts and compared
favourably with benomyl in the control of the seedborne REFERENCES
pathogens, this report however conform with the findings
in this study. 1. Bromilow,  C.,  1995.  Problem  plants   of  South
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