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ABSTRACT

The study evaluates the efficacy of the neem leaf aqueous extract NLAE at different graded levels on flea beetle
(Podagrica spp) infecting roselle (Hibiscus sabdariffa L.) varieties in rainy season in 2020 at Aliero and Jega, Kebbi
State, Nigeria. The treatment consisted of three varieties of Roselle Green (V1), Red (V2), and deep red (V3) and
three graded level of NLAE (C1-1000mg/mL, C2-500mg/mL, C3-333mg/mL) and control (CO-Omg/mL). The
experiment was laid out in randomized complete block design (RCBD) in a split plot arrangement and replicated
three times. Different graded extracts were sprayed as Roselle flowering reaches 50%. The spraying procedure was
repeated at 0 day before spray (DBS), 1, 2, 3, 5 and 7 days after spraying (DAS) with (NLAE). Data were collected
on Flea count, number of fresh and dried calyx, fresh and dried leaf yields per hectare (kg/ha). The results revealed
that Podagrica spp were identified as a major pest complex affecting Roselle production. Furthermore, results also
revealed the efficiency of the Neem leaf aqueous at different grade levels on pest affecting Roselle, while untreated
control recorded the highest number of Podagrica spp with significant difference among the treatment that

eventually have great effect of the yield of Roselle.
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INTRODUCTION

Roselle (Hibiscus sabdariffa L.) is one of the most
important traditional leafy vegetables (TLVSs) in the tropics
and sub-tropics, (Ansari, 2013). Especially in India, East
Indies, Nigeria and South America (Abiodun et al., 2018).
It is believed to have originated from Africa. More than half
of these species originate in the warmer parts of central and
eastern Africa, while others from tropical America, Asia
and Australia (Schippers, 2000). Roselle is a rich source of
anti-oxidants, riboflavin, ascorbic acid, niacin, and carotene
that are nutritionally important as well as amino acids and
mineral salts (Anjah, 2012). The annual production of the
crop worldwide is said to be very low; due to insect
infestation. Despite these medicinal and food values,
Roselle cultivation is limited in Nigeria and farmers plant
the crop without due consideration to appropriate planting
date and insect infestation (Futuless et al., 2010). Insect
pests play an important role in limiting crop yield
especially in the tropics where the climate favours their
production. Insect pests’ infestation is one of the major
factors militating against cultivation of Roselle., (Fasunwon
and Banjo, 2010). Different phonologies of Roselle have
been reportedly attacked by insects. Among the insect
pests, Major insect pest of Roselle in Nigeria includes
Podagrica uniforma J., and P. sjostedti J., (Fasunwon and
Banjo, 2010). Podagrica species cause economic damage,
attacking the lamina of the young foliage and matured
leaves which result in reduction of the photosynthetic
ability of the crop (Fasunwon & Banjo 2010). The

commonest pest control method is usually by the
application of synthetic insecticides that are unfortunately
hazardous to the ecosystem. One of the major synthetic
insecticides is Lambda-cyhalothrin. This is a member of a
class of insecticides known as pyrethroids (Robert, 2008).
Synthetic Pesticides are highly effective, rapid in action,
convenient to apply, usually economical and most powerful
tools in pest management. However, indiscriminate,
inadequate and improper use of pesticides has led to severe
problems such as development of pest resistance,
resurgence of target species, outbreak of secondary pests,
destruction of beneficial insects, as well as health hazards
and environmental pollution. It is therefore, a high time to
re asses and evaluate the suitable products to be used in
plant protection strategy. In an inte- grated control
programme, it was necessary to utilize some insecticides
with minimal toxicity to natural enemies of pests. Such
practice might help to alleviate the problems of pest
resurgence, which is frequently associated with synthetic
insecticide up use in plant protection.(Mokhena et al.,
2016). Neem is well known in Northern part of Nigeria,
where for many years it is one of the most versatile
medicinal plants, having a wide spectrum of antimicrobial
activity (Alves et al., 2009; Atawodi and Atawodi, 2009).
Azadirachtin is the most active compound of neem, which
is toxic for insects(Sarkar et al., 2021). Azadirachtin is
mostly extracted from compressed neem seeds, thus used as
pest repellents. These compounds act on the basis of
interfering with insects’ endocrine system (Anibal, 2007).
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Some limonoid compounds with pesticidal properties have
been extracted from neem seeds and shown to inhibited
pest growth and the most effective among this compound is
Azadirachtin (Alves et al., 2009). Azadirachtin stimulate
specific deterrent cells in chemoreceptors and also blocks
the firing of sugar receptor cell which normally stimulate
feeding. Other effect of Azadirachtin is physically affecting
the growth and development of insect while physiological
effect could be directly affecting the cell tissues or
indirectly affecting the endocrine system of the
insects.(Luntz) & Nisbet, 2000). Weeding can increase
yield and calyx size but may also reduce profit for the
farmer. Now that the calyx yield is considered as important
as the ribbon yield of Roselle, there is a need to understand
the cheapest and affordable way of pest control using
NLAE to minimize the cost of production. Neem-based
insecticides are known for their pesticidal activity against
so many 400 species of insects (Siddiqui et al., 2003).
These insecticides have been advocated to replace synthetic
insecticides as they are more sensible to be used in most
pest management programs (Irigaray et al., 2010). Thus,
neem extract pesticides are available for use against many
pests which currently under further investigation as an
alternative to synthetic pesticides (Anibal, 2007). Hence,
the need to evaluate the effect of different graded
concentration of Neem leaves extract against Podagrica spp
population affecting Roselle.

MATERIALS AND METHODS

A field experiment was conducted in the rainy season of
2020 at the Teaching and Research Farm of the Kebbi State
University of Science and Technology in Aliero and Jega
town Orchards, respectively. The treatment consisted of
three varieties of Roselle (V1 as green variety, V2 as red
variety, V3 as deep red variety) and three graded level of
NLAE (C1-1000mg/mL, C2-500mg/mL, C3-333mg/mL)
and control (C0-Omg/mL), laid out in randomized complete
block design (RCBD) in a split plot arrangement and
replicated three times. Roselle varieties variable were
assigned to the main plots, while the NLAE concentrations
variables were assigned to the subplot. Plots of 3.0 m x 3.0
m (9.0 m?) with 0.5 m between plots were prepared. Ripe
neem leaves were collected and de-pulped, washed and
dried under the shade. Seeds were weighed according the
respective concentrations (X g; u g and y g for 10% 20%
and 30% respectively). The weighed leaves were ground
separately using mortar and pestle, soaked in 2.0 litres of
water, left overnight then filtered the following day using a
muslin cloth and sprayed accordingly on Roselle. Roselles
were sprayed with neem extract and water added as an
adjuvant and mixed thoroughly before spraying on the
leaves of the Roselle plots when the plant reached stage of
50% flowering for the control of Podagrica spp. Data
collected were subjected to analysis of variance as
described by Snedecor and Cochran (1967) using SAS
software (SAS Institute, 1999). The treatment means were
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compared using Duncan Multiple Range Test (Duncan,
1955).

RESULTS

Effects of Neem Leaf Aqueous Extract (NLAE) on
Podagrica spp Population

The result in Table 1 revealed that, there was no significant
difference (P<0.05) among treatments on the population of
the Podagrica spps at one (DBS) and 1 DAS. However, at
2 DAS the result showed that untreated recorded the
highest number of Podagrica spp (22.39), although not
significantly different from 2" (21.94) and 3" (21.89)
concentrations. Concentration 1 recorded the lowest
Podagrica spp population (12.28) and same goes with 3
DAS. However, at 5 DAS, the result revealed that the
untreated control recorded the highest number of Podagrica
spp (12.28), and was significantly different from other
treatments while all other concentration of NLAE did not
significantly differ. At 7 DAS, the untreated also had the
highest number of Podagrica spp although it was not
significantly  different from concentration 2, but
concentration 1 recorded the lowest population of
Podagrica spp and was significantly different from other
treatments.

The varietal effect of NLAE on the population of
Podagrica spp on roselle plant revealed that, the green
variety had the highest population (38.50) of Podagrica spp
at 1 DBS and was significantly different (P < 0.05) from the
others while the red variety had the least population.

At 1 DAS there was significant difference among
treatments. The green variety had the highest number of
Podagrica spp (31.13) and this was significantly different
from other treatments. While the red variety had the least
population (25.04) of Podagrica spp. Similarly, at 2 DAS
also, the green variety recorded the highest number of
Podagrica spp (23.67) although it was not significantly
different from the deep red variety and the red variety had
significantly lower population (18.50) of Podagrica spp. At
3 DAS the result was same as 2 DAS Whereas, at 5 DAS
there was no significance difference among treatments. At 7
DAS, the green variety also recorded the highest number
(5.67) of Podagrica spp with no significance difference
from deep red variety while the red variety recorded the
least (3.75). Meanwhile, there was no significant interaction
between the NLAE's concentration levels and the varieties
on Podagrica spp among all the treatment.
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Table 1: Effects of NLAE on Population of Podagrica spp on Roselle Plant in Aliero

Treatment 1DBS Days after spray (DAS)

1 2 3 5 7
Conc. of NLAE
(kg/1tr)
0 Omg/mL 34.00° 28.50? 22.39° 22.39° 12.282 6.33%
C1-1000mg/mL  32.78° 26.83° 18.28¢ 18.28¢ 6.78¢ 3.44¢
C2-500mg/mL 34.00 27.39 21.942 21.942 9.06" 5.17%
C3-333mg/mL 33.00 28.11 21.892 21.892 8.78° 4.22°
SE+ 1.17 1.36 1.23 1.23 0.81 0.43
Variety
Green 38.50? 31.132 23.672 23.67° 10.92 5.672
Red 29.08¢ 25.04¢ 18.50° 18.50°¢ 7.79 3.75°
Deep Red 33.13° 26.96° 21.21° 21.21%  8.96 4.962
SE+ 1.01 1.17 1.07 1.07 0.69 0.34
Interaction

Means with the same letter are not significantly different at 5% probability level according to Duncan multiple range test. 1 DBS

stands for a day before spraying of treatment, where no letter exist differences were not significant.

The result on Table 2 revealed that at one DBS, there
was no significant difference (P < 0.05) among
treatments on the population of the insect pest. But at
1 DAS, there was no significant difference between
the untreated control and the treated plots, however
there are no significant difference among the treated
plots. However, at 2 DAS the result showed that there
was significant difference (P< 0.05) among the
treatments, the untreated control also recorded the
highest number of Podagrica spp (32.44),
concentration 1 recorded the lowest Podagrica spp
population (19.67) while there was no significant
difference between concentration 2 and 3 At 3 DAS
same trend was at 1DAS was observed, with the
untreated control sustaining significant higher
population number Podagrica spp and no significant
difference among the NLAA concentration. At 5 DAS,
the result also revealed that untreated control recorded
the highest number of Podagrica spp (18.89), and was
significantly different among the treatment while
concentration 1 had the least number of Podagrica spp
(5.22) followed by concentration 2 and 3. At 7 DAS,
there was significant difference among the treatments.
The untreated control also had the highest number
(16.11) of Podagrica spp and concentration 1 recorded
the lowest population (3.78) of Podagrica spp.
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The varietal effect of NLAE on the population of
Podagrica spp on roselle plant revealed that, the green
variety had the highest population (40.44) of
Podagrica spp at 1 DBS and was significantly
different from the others while the red had the least
population (35.42). At 1 DAS there was significant
difference among treatment also where the green
variety had the highest number of Podagrica spp
(37.75) while the red variety had the least population
(28.91) of Podagrica spp, but not significantly
different from the deep red variety. At 2 DAS also, the
green variety recorded the highest number of
Podagrica spp (30.08) which was significantly
different from the deep red variety and the red variety
had the least population (22.42) of Podagrica spp. At
3 DAS also, the green variety recorded the highest
number of Podagrica spp (20.30) which was
significantly different from the deep red variety and
the red variety which had the least population (16.58)
of Podagrica spp. Likewise, at 5 DAS there was
significant difference among treatments. The green
variety had the highest number of Podagrica spp
(13.00) which was significantly different from the
deep red variety and the red variety recorded the least
population (8.08) of Podagrica spp. At 7 DAS, the
green variety recorded the highest number (10.58) of
Podagrica spp and was significantly different from
deep red variety and red variety that had the least
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(7.25). However, there is a trend of dynamics of steady

declination of the population from 1DBS to 7DAS

Table 2 Effects of NLAE on Population of Podagrica Spp on Roselle Plant in Jega

Treatment 1 DBS Days after spray (DAS)

0 1 2 3 5 7
Conc. of NLAE
(kg/ltr)
0 Omg/mL 40.442 36.672 32.442 24.332 18.892 16.11°
C1-1000mg/mL 38.78b 29.11¢ 19.67¢ 14.004 5.22¢ 3.78¢
C2-500mg/mL 38.33b 30.56° 23.22°¢ 15.78°¢ 7.33° 4.22¢
C3-333mg/mL 37.56°¢ 31.56° 25.00° 18.440 7.78° 9.89°
SE+ 0.94 0.94 0.99 1.94 0.95 1.09
Variety
Green 44,922 37.752 30.082 20.30 13.002 10.582
Red 35.42° 28.91° 22.42° 16.58 8.08P 7.25P
Deep Red 36.00° 29.25° 22.75° 17.33 8.33° 7.67°
SE+ 0.82 0.81 0.86 1.68 0.82 0.94
Interaction
CxV NS NS NS NS NS NS

Means with the same letter are not significantly different at 5% probability level according to Duncan multiple
range test. 1 DBS stands for a day before spraying of treatment, where no letter exist differences were not

significant.

DISCUSSION

The findings obtained indicated that neem leaf extract is
exhibited some degree of insecticidal activity in
reducing flea beetle population on Roselle in the field.
Both 1000mg/mL and 500mg/mL conferred high levels
of protection to Roselle in reducing flea beetle
population on Roselle, the untreated control (Omg/mL)
suffered significant (P>0.05) beetle infestations than
treated plots. This agrees with the findings of Olaniran
et al. (2013) who stated that plant extracts from
especially from Neem had potent insecticidal properties
against insect on vegetables. The sever reduction in the
pest count on Roselle treated with 500mg/mL of Neem
leave extract leaves similar to that reported by Amugi et
al. (2012) who reported that plant extracts conferred
similar protection to okra with synthetic insecticide
Lambdacyhalothrin in the control of flea beetles. The
result obtained in the untreated plot is corroborated with
the findings of Parh et al., (1997) that significantly,
higher beetle infestation was recorded in the untreated
okra plot to those of the Neem leave plots plots.
Schmutterer (1990), who stated that plants contain
highly insecticidal properties against insect pests of
crops by providing a rich source of biologically potent
chemical compounds which can be used as safer
insecticides.
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Findings from the field of study to determine the
Podagrica spp as a major pest complex affecting
Roselle production in Aliero, Kebbi State The present
findings corraborates that of Fasunwon and Banjo
(2010) who reported that among the insect pests
attacking Roselle plant, Podagrica spp. cause economic
damage, attacking the lamina of the young foliage and
matured leaves which result in reduction of the
photosynthetic ability of the crop. Komolafe (1979)
observed that Podagrica species did not only damage
the leaves and flowers but caused premature falling of
the pods. This insect also transmits mosaic virus
resulting in 20-50% vyield reduction (Fajinomi and
Fajinmi, 2006). Zonocerus variegatus feed on wide
range of crops including roselle (Babatunde and
Akinsete, 2001).

Experimental trials in Aliero, Kebbi State revealed that
the efficacy of the NLAEs at different concentration
levels on pest affecting Roselle, and it showed that
NLAE at untreated control had the highest number of
Podagrica spp from day 1 to day 7, while concentration
1 recorded the least number of Podagrica spp followed
by 2 and 3 to untreated control respectively.

The result from the study showed that in Jega location,
Podagrica spp, are the major insect of roselle at
flowering stage. The percentage loss of leaves, calyces
and seeds due to damage by the Podagrica spp flea
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beetles has not been reported partially due to report by
some researchers that insect pest damage is a minor
problem in roselle. (Erichsen and Schoeman, 1993).
Also, Podagrica spp fed voraciously on the lamina and
young leaves of the Roselle plant. The study
corroborates the findings of Fasunwon and Banjo
(2010) who reported that among the insect pests
attacking Roselle plant, Podagrica spp. cause economic
damage, attacking the lamina of the young foliage and
matured leaves which result in reduction of the
photosynthetic ability of the crop.

In Jega location, the efficacy of the NLAEs at different
concentration levels on Podagrica spp flea beetles
affecting Roselle, indicated that the higher the
concentration level, the lower the number of Podagrica
spp, from day 1 to day 7. Kabaru and Gichia (2001)
argued that botanical insecticide is a promising
alternative in the protection of crops against insect
pests. They are generally pest-specific and relatively
harmless to non-target organisms. Azardirachtin
derived from the Neem tree (Azadirachta indica L.) has
been reported as antifeedant, repellent, oviposition
deterrent and insect growth regulator (Isman, 2008;
Naumann and Isman, 1996; Prijono and Hassan, 1993).
This evergreen, fast-growing plant known as the Indian
lilac offers immense antifeedant properties due to its
efficacy in suppressing the feeding sensation in insects,
at concentrations even less than 1 parts per million
(Isman et al., 1990)

CONCLUSION

This research reflected that neem leave extract has
significantly impact on reducing infestation and
population of Podagrica spp beetles on Roselle in both
experimental spaces used. Therefore, neem leave
extract could serve as potential alternative insecticides
control on Roselle. It is recommended that the
development of standardized formulation and
certification of the Neem-pesticide products is even
more crucial and highly recommended.
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