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ABSTRACT . '
A field wrial was carried out al the Teaching and Fesearch farm of the School of Agriculture and

Agricultural Technology, Federal University of Technology, Minna, Higer State  (latitucde 9 4
North and longitude 6" 30" Fast) in 2017 cropping season o determine the efficacy of some bio-
pesticides for the management of flea beetle infestation on okra. There were 15 plots, cach having
Sour ridges 4m long and 0.75m apart, each plot had a 120 gross area separated with i margin
in between plots. Three bio-pesticide formulations: Neem-Lark extract (10 grams per //{/'r!j, Hat-
pepper wax (10 grams per litre), mixture of neem-bark extract and hot pepper wax (5 grams each
per lire) compared to a symhetic insecticide (laraforee) at 2 ml per litre, and an untreated .
control. All the treatments used had three (3) replications arranged in a Randomized Complite
Block Design (RCBD).” The population of flea beelles (Podagrica uniforma and /'//,Z()!Il‘l(l,_{//’('!t‘l’l/‘
were taken before and afier treatments for four weeks from third week after plantifig, Al dafq
collected were analysed using analysis of variance (ANOVA) and the meany separated with Legste,
Significant Difference (LSD) test at 5%, level of significance, The results showed that all the”
treatments had significant effect on the flea beetle population, and infestation of okra leaves. =

»
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INTRODUCTION ; .
Okra, Abelmoschus esculentus 1.. (Moench), is a commercially grown vegetable crop widely cultivated in Africa
and Asia. Within 2009 and 2010, a global ared of 0.43 million hectares was cultivated with total production
standing at 4.54 million tons. India is the largest producer (67.1%), with Nigeria following at (15.4%) and Sudarn
(9.3%) (Varmudy, 2011). Okra plays a vital rolc in human dict (Saifullah and Rabbani 2009) by providing
phosphorus, calcium, sulplur, iron, fibre, fats, proteins, carbohydrates and vitamins (Dilruba et af,, 2009). The okra
fruit is normally boiled in water to give slimy soup sauces relished to taste. The, fruits are also used to thicken soups,
the seed can be dried, is nutritious and cap be used to prepare vegetable curds, or roasted and ground for use us
additive or substitute to coffee (Mockchantuk and Kumar 2004). : ’
In industries, the mucilage from okra is often used to produce glace papers and confectioneries. Medically, oksa
serves as a replacement for blood plasma as well as a blood volame expander (Kumar ef al., 2010), it is also 2
useful remedy against genito-urinary problems, chronic dysentery and spermatorrhoea, Okra has also been reported
" to cure ulcers and hemorrhoids (Adams, 1975). Results of tests conducted in China holds that alcoholic extracts
from okra leaves have a potential to remove free radicals, reduce proteinuria, and generally improve renal functions
(Liu et al., 2005). The cultivation of this vegetable has indeed known success. However, it has also been greeted
with a handful of constraints which include but may not be limited to; digease infections; infestation by insect pests;
inadeqquate management practices; natural and uncontrollable changes in climate and the environment such as
drought and fiood. The okra plant is prone to attack by flea beetle (Podagrica spp, and Nisotra dilecta) which
infests okra seedlings causing significant losses through their feeding on the leaves. White flies (Bemisia tabaci),
Jassids (Empoasca lubica) and Aphids (Aphis gossypii) also attack okra. These pests infest the plant leaves, stems,
branches and pods. Pods and flowers are the major targets of spiny bollworm (Earias ‘insidana); the caterpillar of
the African bollworm (Heliothis armigera) targets the reproductive tissues of the plant, alongside buds, flowers and
fruits. Some discases to which okra plants are prone are leaf curl virus and infection by some diseases caused by
fungi such as powdery mildew. In response to these constraints, man has overtime devised several strategies and
methods for the management of these sctbacks to crop production and agriculture in general. Some of these
methods are; Cultural which entails the use of basic farm operations to indirectly control insect pests on the farm,

operations like proper tillage, adequate spacing between stands. Physical method of management which is the -

physical removal of these pests, closely related to this is the use .of machines and farm implements in the
mechanical removal of inscct pests. Another measure is the use of chemicals called pesticides/insecticides, this
method has become the major or the most commonly used among farmers because of its almost immediate
indication of success in the cradication of these insccts, this however makes those who use the chemicals oblivious
of the long term side effect of continued or excessive use of the synthetic formulations (the pesticide). More so,
there is a serious need to enlighten farmers on safer, yet effective measures which are useful with almost no side or
residual.negative effects; measures such as biological control of insect pests with other insects that prey on target
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Tha study therefore Mmml to:

[, Deteymine the eftbet of the appieation af Noeeny Bk | \hm! and ot papper war on Plea begile (P udugitin
wniforma and Nisodra difecta) infestation on akra,

20 Compare the effect of the .\|\|a||\ attons of uum extiacts i hot pepper wan G st of Larabo
(l ambdacyhalothrind in the contial of Flen beetles ¢(Modayriva wmfforma and Nisomra difectia) on ke

3, Datermine the combined oftect of Neam Park Extiact aid Haot Pe ppei Wit on Vlea baetlo (Padagr v it nm
and Nisoina didecea) infestation on okia.

MATERIALS AND METHODS

Study Avea , |
The experiment was earried out at the Teaching and Research Farm of the Sohool of Agriculture and Agricultia
Technology, Federal University of Tochnology, Minna, Niger Stata during 2017 rainy senson.

Field Proparation and Experimontal Layqgut

The land was prepared by spraying with a non-selective herbicide (l'mtullp ad parnguist) and Inter napped ol
according to the Randomized Completa Block Design (RCBD) for the experiment with a gross plot ares of 264
(LImx 24m), net plot avea of 180mM2 (12m2 for anch of 15 plots), inter-plot apacing of 1m,

Thero ware five (5) treatments with threa (3) veplieations anch and the trantments nsed were;

- 30g of the neom bark powdar applied to the okru plants,

—  30g of the hot pepper wax appliad to the akra plants,

= 30g of mixture of neem bark powder witd hot pepper wax (15y ench),

= 2mllte of Laraforce a.i Lambdacyhalothrin 2.5 % B,C (used s reference chemienl insecticide),

~  Control, withaut any treatment for insect control, ,

The effect of the difforent treatments above against the floa beatle (Podagrioa uniforma snd Nisotra dilecta) wps
studied. '

)
'

QOkra variety and sowing ‘

The target crop was Okra (dbelmoschus exenlentiy \.,) nnd the '’ OU]U Y DAYS' local varfety common 1o the
Gidan Kwano cmmmuuty was used, After the prepavation of the plot for the study, okra seeds were sown on the
ridges at intra~row spacing of 50cm and inter=row spacing of 75cem ot two (2) seeds per stand which was Jater
thinned to one scedling per stand,

Prepavation of Neem Bark Extracts '

The neem bark was prepared by; peeling off the bark (rom n neem tree using u cutlass; the neem bark was ovefis
dried in the laboratory at a temperature of 130°C until it was drigd enough for pounding; it was reduced to smalley
bits with & mortar and pestle and further ground to powder using an electric blender; Thirty (30) grams of the
powder obtained was dissolved in one litre of water to form a mixture, The mixture obtnined was allowed 10 stand
for a day during which it was stirred {rom tima to time for complete extraction of the substance azadirachtin into
the solution. The solution was then filtered to remova lnrpg neem-bark particjes, The filtered solution was made up
o 3 litres with clean water and applied using n knapsack sprayer to spray the solution on the okra plants,
Preparation of Hot Pepper Wax

The hot pepper (Capsicum frutescens) otherwise called the *bird eya pepper’ was dried and grounded to powdey,
Thirty (30) grams of the pepper wax was weighed and dissolved in one litre of clenn water to form a solution, The
solution thus obtained was left to stand for a day for complete extraction into the solution, The solution was filtered
to take out large particles, The filtered solution was then made up to thred (3) litres and applied with a knapsack
sprayer by spraying the solution onto the folinge of the okra plants,

Synthetic Insecticide
2 milliliters of Laraforce® (Lambdacyhalothrin 2.5 % B.C) for each fitre of water was used for comparison with the
neem bark extract and hot pepper wax. .

Application of the treatments ' "
The application of the neem bark extract, hot pepper wax and Larnforce commenced at three weeks after planting
using foliar sprays at one week interval until the sixth week (npplication was done four times in all) at the rate of
30g in 3 litres of water for the neem bark extract and hot peppér wax and 2 ml in 1 litre of water for the synthetic
insecticide (Laraforce). They were applied using a knapsack sprayer, - :

.
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Cultural practices

Weeding

Weeding of the plots was done twice using a hoe (manual weeding) At three and six wr'clfs after sowing (Implcams,
2013).

‘

Fertilizer application 4

To improve soil fertility, N.P.K 15:15:15 was applied at three weeks after sowing at 200 kg/ha thus 5,24 kg vas
applied on-the plot (264m?2). .

Datacollection ’ o

A total of 10 plants in each plot were tagged as sample plants from which observation and data collection (insect
count) were made. Data collection began at 3 weeks after planting at 1 week interval until 6 weeks after planting.
Data were collected on the following paramctcr o

Damage Assessment e
Insect count

A pre-treatment (before the application of the neem-bark extract, hot-pepper wax, biopesticide mixture, and the
laraforce) count of insects was done two weeks after sowing to determing the presence of target insects especially
the flea beetle on the okra plants, This counting was carricd out on 10 plants (from cach plot) which were randomiy
selected, Actual counting began at threc weeks after sowing just immedjately before treatments and 24 hours zfier
“treatments from the third to the sixth weck after planting, The number of flea beetles counted on the tagged plants
was rccqrc}gd ' :
Severity of infestation

The severity of flea beetle infestation was observed by counting the holes on the youngest fully developed leaf of
each plant usmg grades; 0 (no hole on leaf), I (1-5 holes on leaf), 11 (6-10 holes on leaf), 111 (11-15 or more holes on
lcaf) ] ) 3

Yicld Assessment '

Mature okra fruits were harvested from each plot for a period of three (3) wcck.. from first matured fruit at four days
interval and the combined weight of fruit from each plot were used to compare the yield from plots subjected to the
aforementioned treatments.

s,
v
"

Statistical Analysis : '
Data were analysed using analysis of variance (ANOVA) and the means were "cp'lrated using LSD (Least
Significant Differences test) at 5% level of significance.

RESULTS

Insect pests encountered on the okra plants.
During the experiment for this study, two specics of the-flea beetle were observed, they wcrc, Podagrica uniforma
(brown flea beetle) and Nisotra dilecta (blue flea beetle), of the two, the brown flea beetle was dominant (figure 3).

Effect of different treatments on flea beetle population on okra at Gidan Kwano in 2017 cropping scason
Table 1 shows the effect the different treatments (insecticides) on the meag population of flea beetles, the results
showed that before treatments there was higher incidence of flea'beetle on the experimental plots and no significant
difference among the plots for the different treatments and the untreated plot, However, the population count of flea
bectles was significantly reduced (P<0.05) after the application of the different treatments (neem-bark extract, hot-
pepper wax, mixture of the two biopesticides, and laraforce) and the untreated control plots had higher population
count of the beetle. Before the treatments, the untreated plot had a higher population of the beetle. The second week
treatments significantly reduced (P<0, OS) the population of Podagrica uniforma and Nisotra dilecta on the plots
with laraforce-treated plots having the lowest insect count followed by both plots treated with neem-bark extract
and hot-pepper wax having equal level of significance (P<0.05) in the reduction of flea beetle infestation. At the
third week of treatment, there was significant difference (P<0.05) among the treatments and also between the
treated and untreated plots with plots treated with neem-bark extract rccordmg lower population count of the beetle
compared to other biopesticide-treated plots,

After the fourth week of treatment, there was significant reduction in the population of flea beetles compared to the
pre-treatment count. There was a significant reduction (P<0.05) in the population of beetles especially between the
insecticide-treated plots and untreated plots with plots treated with Laraforcé having the lowest population count of
the beetles. All the treated plots performed significantly better (P<0.05) than the untreated plots, for instance, the
plots treatecl with neem-bark extract had a 70% reduction in thie mean population of flea beetles while the untreated
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plots had only 14% reduction through the period of tioatment on other plols. The result ,5'.4,, shuwed that s ':.-f_
fourth week, the mean population of flea bestles after treatment on the untseated plots increased more than it
before the treatment

iffect of different treatments on the severity of okra plant-leaf infes tation by flea boelles during 2017
cropping season

The affect the different treatments had on the se verity of infestation of okea plant-leaves with flea beetles (figure 1)

I the first week there was no significant difference between fist-pepper-wax-treated plots, plats treated with the

blopesticide mixture and the untreated plots, but there was a significant difference (F20.05) however, in the

laraforee-treated and neeme-extract-treated plots, The larafo:cc-tr«.dtcd plots had a higher migmificance (P<0 03) in

curtailing severity of infestation by flea beetles on plant leaves, In the second and third week, no significant

difference existed in terms of leaf infestation severity on plots treated with biopesticide mixture and the untreated:
plots, The other plots had a significant difference (P20,05) decreasing in the order of laraforce-treated plots, neem-

extract-treated plots, and hot-pepper-waz-treated plots, In the fourth week, there was a significant difference

(P=0.05) between the different treatments except for the hot- -pepper-wax-treated plots and the plots treated with a

mixture of the biopesticides.

Fffect of the different treatments on the number of flea beetles before and after cach week treatment during
2017 cropplng season , ;

The difference in the populatipn of flea beetles before and after treatment (Figure 2.) The result showed that all
treatments except the untreated control plot significantly redaced the population of flea beetles on the plots,

Effect of different treatments on the yield of okra ( Abelmoschus esculentus)

The result of yicld in Table 2 showed that highest fruit yicld was obtained from okra plots that were treated with
laraforce (987.38 kg/ha) followed by neem treated plots (985.57 kg/ha) while lowest fruit yield was recorded in
neem-pepper treated plots (738.67 kg/ha) but no significant different among the treatments,

DISCUSSION

The growth of okra (Abelmoschus esculentus 1..) is most often threatened by infestation from insect pests, especially
the flea beetle which attacks the plants from a few days of emergence and continues throughout the lifetime of the
crop. There are various genera of flea beetles, all members of the Chrysomelidae family, and flea bectles damage
okra plants by cutting round holes on the ldaves and severe .infestation cari lead to complete defoliation of the
plants. Usually, plant extracts contain certaih complex bioactive substances; the métabolites of plants can also
produce toxins which make insects refrain from feeding on such plants (Russel and Lane, 1993). The chemical
active components of such plants may disturb the growth and development of insects; inhibit oviposition (Gerard
and Ruf, 1991; Emimal Victoria, 2010). Podagrica uniforma and Nisotra dilecta are major defoliators and fruit
caters (Parh et al., 1997) causing heavy defoliation of up to 80% of okra leaves (Dabire-Binso ef al., 2009). Thus,
high reduction in the population of flea beetles.on okra plants by the biopesticides also led to a reduction (P<0.05)
in the damage caused by flea beetles on the plant leaves, The result of this study showed that the two plant-extracts
used were effective in the reduction of flea beetle infestation levels consequently resulting in higher yield. This is in
concord with the findings of other researchers (Adesina et al., 2013; Afolabi ef al., 2014) who discovered that okra "’
plants which were treated with blopcstxcxdes gave higher yield in contrast to the yield obtained from the untreated
control plots. %
There was also a lower damage on the leaves of the okra plants treated with the biopesticides than there was on the
control. This may be because the biopesticides are able to cffectively control flea beetle population compared to the
control. Biopesticides made from neem are not very stable and are quickly broken down; it becomes necessary to
apply neem- based insecticides at short time intervals. The neem- plant contains substances calied limonoids like;
azadirachtin A and B, Meliantrol and Salannin which exhibit repellant propertics, Nimbin or Nimbidin whi¢ch hasan -
anti-viral effect (Stoll, 2000). These properties of the neem plant coupled with its systemic mode of action (acting
as a stomach poison) could be the reason for the neem extracts role in effective reduction of the flea beetle '
population. .

The plot treated with laraforce (lamdacyalothrine) looked almost completely untouched by flea beetles but the
overall yield from this treatment and that from other treatments especially the plots treated with neem-bark extracts
were not significantly different (P<0.05). This is an indication that the bio-pesticides even though they allow some
level of infestation, keep the level of infestation below the economic injury level thus making plants produce
appreciable yields with minimum infestation, The bio-pesticide mixture of neem-bark extract and the hot-pepper
wax in this experiment showed to be least effective for the control of infestation sever ity, a possible reason could be

that the mixture which had half the weight of each active m"rcducm used in the other bio-pesticide treatments was .
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