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ABSTRACT. The trials were conducted at the National Horticultural Research Institute,
lbadan, during the rainy seasons of 2007 and 2008 to determine the potential of 5 % aqueous
extracts of the leaves of Momordica charantia (L.), bulb of garlic, Allium sativum (L.), plus
fruit of chilli pepper, Capsicum annum (L.) [15 g : 3 gin 1L of water l and lambda cyhalothrin
(Karate x EC @ ; 0.5L/ ha) for controlling the green peach aphid [A1j-zlis persicae (Sulzer)] and
Cercospora leaf spot on three varieties of pepper: Kano. Katsina, and Gombe local, in a 3 x 4
factorial experiment. In the two years of study. there were insignificant varietal differences in
aphid infestation and also insignificant interaction between varieties and spray treatments on
aphid infestation and leaf spot severity. M charantia and garlic-pepper sprays were
significantly (P=0.05) more effective in reducing the green peach aphids on pepper than lambda
cyhalothrin which had mean aphid infestation score of 3.20 in 2007 and 3.13 in 2008. Sprayed
plots had significantly less severe disease than the control plots. There were significant
(P=0.05) varietal differences in leaf spot severity score with Katsina local variety showing
tolerance (severity score of3.98 in 2007 and 4.05 in 2008); the highest number of fruits/plant
(4.97 in 2007 and 4.33 in 2008): and the highest mean weight of fruits/ plant (0.98 kg in 2007
and 0.55 kg in 2008).

ornamentally, especially for their brightly
glossy fruits with a wide range of colours,
shapes, and sizes (Sanatombi and Sharma,
2007). Pepper sprays containing Capsicum
oleoresin have shown non-lethal deterrent or
repellent effects on some animals (De, 2003).

Insect pests such as the green peach aphid,
Myzus persicae (Sulzer), and diseases such as
Cercospora leaf spot limit production of
pepper in the humid tropics. M persicae is a
serious pest and vector of a multitude of viral
disease s of fie ld crops , vegetables,
ornamentals, and greenhouse crops worldwide
(Feng and Isman, 1995). On pepper, it
transmits the cucumber mosaic virus (Anon
2009). The aphid excretes a large amount of
honeydew which sticks to the leaves of
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INTRODUCTION

Chilli pepper, Capsicum annuum (L.),
includes both mild and pungent fruit types
and contains numerous chemicals including
steam-volatile oil. fatty oils, capsaicinoids,
carotenoids, vitamins. protein, fibre and
mineral elements (Bosland and Votava,
2000). Because of its nutritional value.
flavour. aroma. texture, pungency and
colour. chilli pepper is used in a wide
assortment of foods. drugs. and cosmetics.
while some varieties are c ulti vate d
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infested plants and often becomes a substrate
for growth of the fungus causing smutting of
leaves and fruit. Cercospora leaf spot disease
causes black lesions and abscission of leaves
on infected plants.

Synthetic insecticides have been used
effectively to control aphids: however.
resistance by aphid to organophosphates,
organochlorines, carbamates and synthetic
pyrethroids is widespread in Europe, Japan,
North America, Australia and New Zealand
(Cameron and Fletcher, 2004). Besides this,
adverse effects of pesticides on the
environment, on non-target organisms, and
the high cost have brought about an interest in
biopesticides as alternatives to the highly
toxic synthetic pesticides.

Biopesticides are biodegradable and less
harmful to man and environment
(Schmutterer, 1990). Enikuomehin (2005)
established that the leaf extracts of Afzelia
africana (Pers.), Chromolaena odorata (L.)
and Tithonia diversifolia (Hemsl.) were
comparable to Bentex T (20 % Benlate + 20
% Thiram) in suppressing Cercospora leaf
spot disease in Sesamum indicutn (L.)
cultivars. De Lucca et (If. (2006) and Ngai and
Ng (2006) have shown antifungal activity of
chilli pepper against Aspergillus and
Fusarium spp. Petroleum ether extract of
Momordic a. ch ar ant i a (L.) showed
insecticidal activity against the bean weevil,
Callosobruchus chinensis (Njoroge and Van
Luijk2004).

In this study, we evaluated the efficacy of
M charantia and garlic-pepper spray for the
control of M persicae and Cercospora leaf
spot on chilli pepper [Capsicum annum (L.)].

MATERIALS AND METHODS
The trials were conducted at the National

Horticultural Research Institute, NIHORT,
Ibadan, during the rainy seasons 01'2007 and
2008. Three varieties of pepper (Kano.
Katsina and Gombe local) were raised in the
nursery and transplanted at 6 weeks after

germination to plots that were 1.5 m x 1.5 m
with 0.5 m space within and between rows.
Interspace between adjacent plots was 1 m.
Three replications were laid in randomized
complete block design with factorial
arrangement of treatments. Poultry manure
was applied as ring application at the rate of 1
tlha at 3 weeks after transplanting (WAT).

Designated plots were sprayed with 5%
aqueous extract of M charantia leaves, garlic
[Allium sativum (L.)] bulb and pepper fruit (15
g : 3 g in 1 L of water), or with lambda
cyhalothrin (Karate x EC ": 0.5L/ ha). An
untreated control was included. Application
commenced at 2 WAT and was repeated forth-
nightly till fruit maturity; the plants were
sprayed to run-off using Knapsack sprayer (15
Lcapacity).

To prepare the aqueous extracts, leaves of
M charantia were collected, air dried and
ground to powder using an electric grinder.
Thereafter, 50 g powder was soaked in 950 ml
of hot water according to Cobbinah and Osei-
Owusu (1988), stirred and after 24 h filtered
through muslin cloth and the filtrate made up
to 1000 ml with water, Peeled garlic bulbs (15
g) were blended in an electric grinder, poured
into 1L of hot water to which 3 g of ground dry
chilli pepper was added, stirred and filtered
through muslin cloth after 24 h.
Visual count of aphids commenced at 1WAT

and was terminated at 12 WAT. Each week,
plants in the four middle rows of each plot
were examined between 0700 and 0900 h
when the insects were relatively inactive.
Aphid abundance was rated on :1 scale from 1-
5 where 1 = 1-9 aphids; 2 = 10-19 aphids; 3 =
20-29 aphids; 4 = 30-39 aphids; and 5 = ~ 40
aphids.

Leaf spot infection was assessed weekly by
counting the number of infected plants per plot
and its severity determined at 12 WAT by
counting the number oflesions on one-quarter
of the area of a leaf at the 2nd node of eight
plants and converting to a score on a 0-6 scale
where 0 = no disease; 1= hypersensitivity; 2 =

-



OKE ETAL: CONTROL OF Myzus pcrsicae AND Ceriospora LEAF SPOT WITH PLANT EXTRACT LJi....j

trace infection: 3 = slight infection: 4 =
moderate infection: 5 = severe infection: and
6 = very severe infection (Enikuornehin,
2005).

Fruits on the four middle rows of each plot
were harvested as they matured. counted and
weighed per plant. Data collected were
subjected to analysis of variance, and
significantly different treatment means were
separated using Studentized Newman Keul's
test (SNK) (P = 0.05).

RESULTS AND DISCUSSION

Aphid infestation was first observed at 7
WAT [after the 3rd spray] (Figs. 1 and 2). In
2007, aphid infestation score increased
between the r: and 9th week after
transplanting and thereafter declined to the
lowest level in control plots and in the
treated with lambda cyhalothrin. In contrast,
infestation score declined from the 7th week
after transplanting in the plots sprayed with
garlic-pepper sprays and M charantia (Fig.
1). In 2008, aphid infestation began to build
up from 7WAT and peaked 8 WAT in control
plots and at 9 WAT in the other treated plots.
Fruit maturity, ripening and harvest were
from 9-12 WAT at which time the leaves had
aged and senesced. This could have
contributed to the decline in aphid density as
they could have migrated to more suitable
hosts. Capinera (2001) has shown that on
Prunus spp., M persicae completed up to
eight generations in the spring but as aphid
densities increased, winged forms were
produced which then dispersed to summer
hosts.

'A1 charantia and garlic-pepper sprays
were significantly (P = 0.05) more effective
in reducing the green peach aphid abundance
on pepper than lambda cyhalothrin in 2007
and 2008 (Table 1). Varietal differences in
aphid infestation were not significant and the
interactions between variety and pesticide
treatment were also not significant for both

•

Table 1. Effect oftreatments on aphid infestation
and leaf spot severity.

Spray treatment Mean aphid Mean leaf spot
infestation score severity score

2001'

Lambda cyhalothrin 3.20 a 2.28 b

Control 2.58 b 3.80 a

Garlic-pepper 0.89 c 2.31 b

M. charantia 0.78 c 2.80 b

2008"

Lambda cyhalothrin 3.13 a 2.47b

Control 2.67 b 3.92 a

Garlic-pepper 0.97 c 3.15 b

M. charantia 0.73 c 2.38b

"Means followed by the same letter in the same column
are not significantly different at P=O.05

aphid infestation and Cercospora leaf spot
disease.

The inefficiency of lambda cyhalothrin to
control M persicae in this study should draw
further attention to the concern raised that the
green peach aphid might be developing
resistance to synthetic pyrethroids (NRI,
1996). Before then, failure to control M
persicae on potatoes in New Zealand had been
attri buted to resistance to insecticides
(Fellowes and Ferguson, 1974). Aphid
populations can increase very quickly and it is

Mean leaf spot
xevcr-irv scnrc

'lean no. of f'ruirs I Mean ·weight of
plant fruit I plant (I'g)

2007"

Katsina 3.98 a 4.97 a 0.98 a

Gornbc 2.78 b 2.76 b 0.49b

Kana 2.10 c 1.30 c 0.10 c

2008"

Katsina 4.05 a 4.33 a 0.55 a

Gombe 2.59 b 2.58 ab 0.35 ab

Kana 2.30 b 1.42 b 0.11 b

"Means followed by the same letter in the same column are
not significantly different at P=O.05
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Weeks after transplant.

Fig. 1.Aphid infestation score on pepper as influenced by chemical
spray in 2007 cropping season.

Weeks after transplant.

Fig. 2. Aphid infestation score on pepper 3S influenced by chemical
ioipray in 2008 cropping season.

not uncommon under the l"i~iJt conditions tu
find hundreds of aphids per plant. Because
aphids' reproductive rate is greater than those
of their natural enemies. incorrect pesticide
usage may contribute to aphid outbreaks by
removing the natural enemies (Anon .. 2009).

Leaf spot disease started to build up at 3
WAT (after the 1" spray) and it increased
gradually through to 8-9 WAT and
remarkably thereafter reaching its peak at 12
WAT (Figs. 3 and 4). Across varieties. leaf
spot disease was consistently and
significantly (P<O.05) more severe in the
control plots than in the sprayed plots.
Among the latter, differences were due to
random variation (Table 1). Varietal
differences in leaf spot severity were
significant (Ta b le 2) . Consistently,
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Weeks after transplant.

Fig. 3. Comparison of leaf spot infection rates on three local varieties
of pepper in 2007

[IWeeks after transplant.

Fig. ~. Comparison of leaf spot infection rates on three local
varieties of pepper in 2008

-usccptihihty increa-; I from
Kano > Gombe > Katsina.

Significant differences (P<O.05) were also
detected among varieties in mean number of
fruits/ plant and mean weight of fruit/plant.
Katsina local variety which had the highest
leaf spot severity had the highest number and
weight of fruits while Kano local which had
the lowest leaf spot severity had the lowest
number and weight of fruits (Table 2).
Katsina local is apparently tolerant to
Cercospora leaf spot.
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