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Abstract: A study to evaluate the fungitoxic and phytotoxic effects of extracts of V. amaygdalina, B. pinnatus,
O. gratissimum and E. globules on the fungal pathogens inducing wilting on cowpea grown in Ago-Iwoye,
South Western Nigeria. The extracts of all the botanicals used reduced Disease Infection Rate (DIR) in treated
plants. Sclerotium rolfsii sacc induced wilting of between 4 and 12% on cowpea seedlings treated with plant
extract under field conditions while about 39.6% incidence of cowpea seedlings wilting was observed under
control experiment on the same experimental plot. The extracts increased significantly the plant height, shelf
life, relative water content and chlorophyll contents of the cowpea seedlings during both the wet and dry
season. On the other hand, the extracts significantly (p = 0.05) reduced transpiration rate and stomata aperture
of treated plant in both seasons. Furthermore, application of these extracts on the cowpea plants significantly
enhanced the Leaf Area Index (LAI) number of branches and ponds per plant, total dry matter per plant, weight
per pod, 100 grains weight and grain yield in both season when compared with the values obtained from control
plants. The extracts also inhibited the release of current photosynthethates from treated plants thus maintaining
the water status of plant and also making photosynthethates which can be oxidized to release energy needed
for growth available to treated plants. 
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INTRODUCTION Schwin [2]. Brandy [3] reported in developing countries,

The attempt by man to improve crop yield in order to production cost and inefficient pesticides uses, also
produce enough food for consumption by the increase create additional socioeconomic problems. 
population is a decision in right direction. The most Alternatively, pest control strategies, especially
important and interesting problems encountered by those  that  are  effective,  cheap and environmentally
scientists in their attempts, is how to drastically reduce or non-hazardous, are needed. Hence, crude plant extracts
wholly prevent plant diseases. Even though, there is have played an important role in this respect. The
increasing armory of weapons (mostly synthetic presence of anti-fungal compounds in higher plants had
chemicals) to control the diseases, the control is a been recognized long ago, as an important factor to
continual battle because the attack on the crop by these disease management  as  reported  by Mahaddvean [4].
enemies occur when least expected. Ogawa et al. [1] listed It has been reported that several higher plants and their
more than one hundred species of plant pathogens that constituents have shown success in plant diseases
have become resistant to fungicides under greenhouse control. The constituents of most of these plants have
and field conditions. been proved to be harmless and non-persistent as

The effect of these pathogens with resistant traits reported  by  Appleton and Tansy [5]. Similarly,
now have negative consequences on the crop producer, Kuruchere  et  al.  [6],  Singh  and   Divided   [7],  and
the  users  of  crops, manufacturers using the crops and Bisht and Kamal [8] reported that the extracts of plants
an embarrassment to the Government as reported by parts  were  recommended  for   the  control  of  diseases.

inadequate product knowledge, supply uncertainty, high
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Bisht and Kamal [8] observed that there is strong need to stand  to  give  plant  population of 55, 500 plants ha ;
investigate the chemical composition of many plants to the  plots  were  weeded  three  times.  The extracts from
determine their ability to be used as fungicides or V. amygdalina, B. pinnatum, E. globules and O.
pesticides for use to control plants diseases. The aim of gratissimum were applied through weekly spraying on
this investigation therefore, is to test the effectiveness of cowpea seedlings to control wilting caused by
extracts of four botanicals namely: Vernonia amygdalina Sclerocium rolfii, starting from two weeks after sowing
L. Bryophyllum pinnatum Kurz. Occimum gratissimum L. until three weeks after on set of fruiting.
and Eucalptus globules Labill in controlling cowpea wilt The percentage wilt was determined in each treatment
caused by Sclerocium rolfsii, sacc and investigate the including  control. Three  plants  from  the  inner rows
effects of the extracts on cowpea growth. from each  treatment  and control were randomly selected

MATERIALS AND METHODS total  dry matter of the above ground portions (TDM);

Preparation of extracts: Fresh and dry leaves of branches  was  recorded  at the end of harvests. The leaf
Vernonia amygdalina, Bryphyllum pinnatum, Eucalyptus area  was  determined  according  to   the   method of
globules and Ocimum gratissimum were collected Osei-Yeboah et al. [9]. Plant samples for dry matter
separately and ground with pestle and mortal in the determination  were  dried using forced air oven at 80°C
laboratory. Each  ground  sample  was separately in for 48 h. And the dry weights were taken with tip loading
fussed with sterile distilled water in separate Erlenmeyer matter balance. The yield components of cowpea were
flasks. Each flask with its contents was heated in a Gallen recorded from  four  plants  selected  at  random  from
Kamp water bath for 2 h. at 50°C. The extracts from each inner rows. The cowpea pods were harvested at 100 days,
concentration was kept in the incubator for use later. when over 80% of the plants had all dry brown pods. The

Field experiments: The field experiments were carried out average pod weight, 100 grains and yield ha .
during the planting season of 2000 and 2001, respectively. The determination of transpiration rate was carried
The land textural status was sand loam and a tropical out using  the  method  described by Fasidi [10] and
utisol at Ago-Iwoye Southwestern Nigeria. The Teaching Alabi [11]. The chlorophyll content was determined using
and   Research   Farm   of  Olabisi   Onabanjo  University, the  method  described  by Fasidi [10] and AOAC [12].
Ago-Iwoye was used. The experiment was to evaluate the The  Relative Water Content (RWC) was determined
effects of extracts from the selected botanicals on cowpea using the method described by Fasidi [10] and Alabi [11]
seedling  performance in the field. Ago-Iwoye is located The stomatal aperture sizes were determined using the
at latitude 6.50``N and Longitude 3° 50``E and altitude method described by Alabi [11] and Fasidi [10].
467.5 m with total rainfall of 1,500 mL in 2000 and 1,800 mL
in 2001 (May-September each year). The soil sample 30 cm Determination of current photosynthate  CO : One
from the topsoil was taken and chemically and physically hundred and eighty uniformly growing seedlings of
analyzed. cowpea seedlings were used for this experiment. The

For each year the experiment was laid out in a seedlings were divided into five groups. Each of the four
Randomized Complete Block Design. There were three groups was treated with each of the botanical extracts
replicates. Each measured 5.4 x 4.8 m. Poultry dropping as while the remaining group of 36 was used as control.
manure at the rate of 20 t ha  was applied on all plots Seventy two hours after treatment, each seedling both1

three weeks before the seed were sown. The seed of treated and control seedlings was enclosed in a polypot
Vigna unguiculata used were obtained from the seed and   exposed to 25 uc of CO . For 30 min at 28°C and
multiplied in an earlier work. The seeds were surface 1850  lux  light  intensity  using  the  method of
sterilized in 0.1%, Mercuric chloride solution for 30% and Olofinboba et al. [12]. The seedlings were harvested 3, 9,
rinsed in several changes of sterile distilled water. The 18, 27 and 36 h after exposure to CO . The harvested
treated seeds were then soaked in sterile distilled water for seedlings  were  separated  defrozen  at  -25°C to allow it
6 h. Later in the different solutions of botanical extracts to thaw.  The thawed seedlings were separated into
for another 6 h. Three seeds of the cowpea were initially leaves, stems and roots. The plant parts were assayed for
sown at 0.3 m in the plots. Ten days after sowing, the radioactive  carbon  according  to the method described
cowpea seedlings were thinned down to one plant per by Alabi [11]. 

1

and  used  for  the  determination  of  Leaf Area Index,

and  plant  height  after  100 days. The number of

yield data recorded were, number of pods per plant,
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Table 1: Fungtotoxic and phytotoxic effects of extracts of four botanicals on plant height, shelf life, disease infection rate, Relative water content Transpiration
rate, stomatal aperture and chlorophyll contents of cowpea during the planting season of 2000 and 2001

Plant Disease Relative Water Transpiration Stomatal Chlorophyll
Botanical height Shelf life infection Content (RWC) rate aperture content
extracts used (cm) (dy) rate (%) (%) (mg /cm /h) (Wm ) size (mg /g/dry wt)1 2 2 1

Wet season 2000
-----------------------------------------------------------------------------------------------------------------------------------------------------------------

V. amygdalina 27.0a 125b 4.5a 92.4b 10.5b 47.6b 15.8ab
B. pinnatum 26.6a 128a 2.6b 94.8a 8.5c 46.8b 16.5a
E. globules 26.8a 129a 2.4b 95.1a 8.8c 46.5b 16.8a
O. gratissimum 26.9a 123c 4.3a 92.6b 9.6b 47.4b 15.3b
Control 22.6b 115d 29.5c 90.3c 20.7a 58.7a 11.4c

Dry season 2001
-----------------------------------------------------------------------------------------------------------------------------------------------------------------

V. amygdalina 24.6b 120b 4.0b 92.8a 14.8b 37.6b 14.2c
B. pinnatum 25.9a 122b 0.9d 92.6a 12.0c 34.2c 16.5a
E. globules 26.3a 124a 0.8d 95.2a 11.8c 33.6c 16.6a
O. gratissimum 24.8b 120b 1.5c 92.6a 14.5b 36.8b 15.3b
Control 21.4c 110c 16.2a 88.6b 25.6a 50.6a 10.3d
Each of the data is a mean of three replicates. Each data followed by the same alphabet along the columns is not significantly different at p = 0.05. 
Using (DMRT) Duncan Multiple Range Test to separate the means

Table 2: The effects of extracts of four botanicals on plant height, shelf life, disease Infection rate, Relative water content, Transpiration rate, stomatal aperture
and chlorophyll contents of cowpea during the planting season of 2000 and 2001

Botanical Leaf Area No. of branches Total Dry Malter No. of pods Weight 100 grains Grain yield
extracts used Idex (LAI) per plant (TDM) (g plant ) per plant per pod (g) weight (g) (kg ha )1 1

Year 2000
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------

V. amygdalina 3.30a 5.7a 53.32b 16.82b 1.25a 21.75b 469.96b
B. pinnatum 3.56a 6.0a 56.86a 18.56a 1.28a 23.26a 478.88a
E. globules 3.52a 6.1a 56.92a 18.89a 1.30a 23.30a 477.92a
O. gratissimum 3.25a 5.6a 53.50b 16.72b 1.26a 21.68b 470.25b
Control 2.43b 4.0b 48.40c 13.28c 1.02b 18.48c 396.85c

Year 2001
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------

V. amygdalina 3.06ab 4.52a 49.62b 17.02b 1.20a 21.65a 470.86b
B. pinnatum 3.20a 4.96a 51.28a 18.86a 1.29a 22.40a 482.90a
E. globules 3.26a 4.90a 52.01a 18.65a 1.30a 22.52a 483.01a
O. gratissimum 3.00ab 4.60a 49.70b 17.02b 1.28a 21.82a 472.31b
Control 2.39b 3.46b 41.72c 14.35c 1.02b 16.85b 384.82c
Each of the data is a mean of three replacements. Each data followed by the same alphabet along the columns is not significantly different at p = 0.05. 
Using (DMRT) Duncan Multiple Range Test to separate the means

All the data obtained in these experiments were shelf  life,  relative  water content and chlorophyll
subjected to statistical analysis and the means were contents  of  treated  cowpea  plants,  when  compared
separated using Duncan’s Multiple Range Test (DMRT). with  the  values  obtained  for  control plants (Table 1).

RESULTS significantly reduced the Disease Infection Rate (DIR),

All  the  extracts  from  the four botanical used compared with the values obtained for control plants
namely Vernonia amygdalina, Bryophllum pinnatum, (Table 1).
Eucalyptus globulus and Ocimum gratissimum, increased The extracts of B. pinntus and E. globules were the
plant height, plant shelf life, Relative Water Content, most effective among the four botanical extracts. The
chlorophyll  contents of extract treated plants extracts  of B. pinnatus, E. globules, V. amygdalina and
significantly  (p = 0.05),  when   compared   with  that of O. gratissimum  increased  significantly  (p = 0.05) the
the  control  (Table  1)  during  the  planting season of Leaf  Area Index (LAI), number of branches per plant,
2000 and 2001. Furthermore, the extracts form the four total dry matter, number of pods per plant, weight per pod
botanical significantly, reduced Disease Infection Rate 100 grains weight, and the grain yield. When these values
(DIR), transpiration rate and stomatal aperture, when were compared  with the values obtained for control
compared with the control (Table 1). The four botanical plants in year 2000 and 2001planting season, respectively
extracts  significantly  increased  plant   height,  plant (Table 2).

On the other hand, the four botanicals extracts

transpiration rate and stomatal aperture size when
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Table 3: Distribution of CO  (c.p.m.) in, V. amygdalina, B. pinnatus, E. globulus and O. gratissimum, extracts, treated cowpea seedlings exposed to CO14 14
2 2

showing recoverable CO  photosynthethates per treatment in parenthesis14
2

Water extracts (c.p.m)
Times of harvest after Control --------------------------------------------------------------------------------------------------
exposure to CO Plant part c.p.m V. amygdalina B. pinnatus E. Globules O. Gratissimum14

2

3 h Leaf 60.24a 52.13a 46.85a 45.63a 55.61a
Stem 9.82b 5.96 5.36b 4.85b 6.25b
Root 7.56c 2.35c 1.35c 1.32c 2.22c

Total photosynthethate recovered 77.62a 60.44c 53.56d 51.80d 64.08b
9 h Leaf 47.68a 38.50a 38.50a 31.65a 37.95

Stem 14.82b 7.85b 7.85b 5.01b 6.86
Root 11.05c 3.36c 3.36c 2.36c 2.48

Total 73.55a 49.71b 49.71b 39.02b 47.29c
18 h Leaf 40.56a 32.34a 32.34a 30.12 28.35

Stem 20.55b 12.65b 12.65b 13.65 12.65
Root 13.56c 8.56c 8.56c 8.66 9.01

Total 74.66a 53.55b 53.55b 52.25b 50.01c
27 h Leaf 38.20a 30.26a 30.26a 27.01a 28.01a

Stem 20.25b 15.60b 15.60b 14.80b 13.02b
Root 12.75c 11.25c 11.25c 10.12c 10.11c

Total 71.20a 57.11b 57.11b 51.93c 51.14c
36 h Leaf 34.35a 26.82a 26.82a 25.38a 26.62a

Stem 20.01b 16.01b 16.01b 15.88b 16.25b
Root 12.26c 11.95c 11.95c 11.05c 12.01c

Total 66.62a 54.78b 42.53c 42.21c 54.88b
Each  data is a mean of three replicates. Each data followed by the same alphabet along either the columns or the rows (Total) are not significantly different
at p = 0.05 using Duncan’s Multiple Range Test (DMRT)

Table 4: Protective capabilities of botanical extracts in reducing infection by Schlerotium rolfsii on cowpea seedlings during the planting season of 2000 and
2001

No. of cowpea Percentage No. of cowpea Percentage
Botanical No. of cowpea seedlings with infection No. of cowpea seedlings with infection
extracts used plants used infection per treatment plants used infection per treatment

Year 2000 Year 2001
------------------------------------------------------------------------ -----------------------------------------------------------------------

V. amygdalina 1000 36b 3.6b 1000 125b 12.5b
B. pinnatum 1000 21d 2.1d 1000 45d 4.5d
E. globules 1000 20d 2.0d 1000 42d 4.2d
O. gratissimum 1000 26c 2.6c 1000 60c 6.0c
Control (water) 1000 262a 26.2a 1000 396a 39.6a
Each data is a mean of three replicates. Each data followed by the same alphabets along the columns are not significantly different at p = 0.05 using Duncan’s
Multiple Range Test (DMRT)

The extracts of B. pinnatus, E. globules, V. DISCUSSION
amygdalina and O. gratissimum, significantly reduced the
amount of recoverable current photosynthethates from The results from this work indicated that extracts from
the treated plants when compared to the amount fresh and dry leaves of the four botanicals V. amygdalina
recovered from control seedlings, 3, 9, 18, 27 and 36 h after B. pinnatum E. globules and O. gratissimum were able to
exposure to CO (Table 3). The extracts of B. pinnatus protect cowpea seedlings and enhanced yield. Sclerotium14

2

and E. globules significantly reduced the rate of disease rolfusii is an organism, which attacks cowpea seedlings
infection  than  extracts   of   both   V.   amygdalina  and during the wet season in Nigeria. The effectiveness of the
O. gratissimum, while extracts of O. gratissimum four botanical extracts to control the attack by the
significantly reduced plant disease infection rate more organism on cowpea seedlings is an indication that they
than the extracts of V. amygdalina (Table 4). However, contained fungicidal properties. Oluma and Garba [13]
extracts  from the four botanicals reduced the plant reported that extracts of E. globules and O. gratissimum
disease  infection  rate  significantly  more than the were  fungitoxic to Pythium aphanidermatum. Kurucheve
control plants (Table 4). et  al. [6]  reported   that   extracts   of   E.   globules  was
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fungitoxic against Rhizoctina solani. Tripathi et al. [14] antitranspirants to maintain high water status in cowpea
reported that engenol was found to be the principal seedlings especially during dry seasons, when water
component of O. gratissimum oil which exerts a becomes critical for survival.
pronounced inhibitory effect on Antennaria alternate (Fr)
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