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ABSTRACT: The efficacy of the Senegal prickly-ash Zanthoxylum zanthoxyloides (Lam.) roots and the African 

locust bean tree Parkia biglobosa (Jacq.) pod back was study for their efficacy in the control of okra pest, Podagrica spp. 

The study was carried out in the laboratory and on the field in the farming season of 2018. Z. zanthoxyloides roots were 

obtained from Jima-Doko forest and P. biglibosa fruit back from Takunpara. Both plant materials were air-dried under 
shade for 120 hours. Both plant parts were pounded separately in wooden mortar with the aid of wooden pestle until the 

materials turns to fine particles. Determined weight of 100, 150, 200, 250, and 300 grams were taken for each plant 

materials and soaked in water for 24 hours and stirred at intervals of an hour. The mixture were then sieved with a muslin 

cloth and filtered with Whatman filter paper to eliminate all finest particles of varying sizes. These concentrations were 

applied individually on 10 adults of Podagrica spp. in the laboratory. It was observed that the concentration of 200 – 300g 

performed better for both plant materials in the control of okra flea beetle. These resulted to the death of above 50% of 
the insect within 2 hours. These significant laboratory trials were then formulated and taken to the field. Both plant 

materials acted as anti-feedants and repellants against Podagrica spp. It was also revealed that Z. zanthoxyloides performed 

significantly (p<0.05) better than the P. biglibosa. Furthermore, short interval applications (<or=3days) of these plant 
materials could be a good replacement for synthetic chemicals, hence bio-pesticides that could be adopted for organic 

agriculture. 
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Okra plays an important role in the human diet 

(Kahlon et al. 2007; Saifullah and Rabbani 2009) by 

supplying fats, proteins, carbohydrates, phosphorus, 

calcium, iron, sulphur, fibre, minerals and vitamins 

(Gopalan et al. 2007; Arapitsas 2008; Dilruba et al., 

2009; Gemede et al., 2015). Industrially, okra 

mucilage is usually used for glace paper production 

and also has a confectionery use. Okra has found 

medical application as a plasma replacement or blood 

volume expander (Adetuyi et al. 2008; Kumar et al. 

2010). Its medicinal value has also been reported in 

curing ulcers and relief from hemorrhoids (Gemede et 

al., 2015). Tests conducted in China suggest that an 

alcohol extract of okra leaves can eliminate oxygen 

free radicals, alleviate renal tubular-interstitial 

diseases, reduce proteinuria, and improve renal 

function (Liu et al., 2005; Kumar et al. 2009). In 

Lapai, Niger State, Nigeria, the fresh unripe and tender 

pods (fruits) are sliced, grated, boiled, steamed or fried 

and beat into a glutinous soup. This soup facilitates the 

swallowing of relatively rough or coarse textured 

starchy food. The major limiting factor of okra 

production are pests and diseases such as flea beetle, 

cotton stainer, aphids, thrips, grasshopper, and the 

diseases include, leaf spot, bacterial wilt, root-knot 

nematode, powdery mildew and early blight are 

associated with okra (Venkataravanappa et al., 2013b). 

Okra is vulnerable to insect pests during all stages of 

growth, however, severe damage is noticed especially 

during vegetative stage (Fasunwon and Banjo, 2010; 

Alao et al., 2011). Insect pests are a major setback 

for commercial production of the crop (Hugar and 

Palled 2008; Ijoyah and Jimba, 2012). Among the 

insect pests that cause economic damage on the crop, 

the flea beetles (Podagrica spp.) (Coleoptera, 

Chrysomelidae) is the most serious in the recent times 

(Ahmed et al., 2007; Clementine et al., 2009; 

Fasunwon and Banjo, 2010). It has been constantly 

observed as the major pests of okra among plants in 

the Malvaceae family (Modupe, 2010), infesting leaves 

leading to considerable economic yield losses 

( Degri and Richard, 2014; Fasunwon and Banjo, 

2010). Defoliation due to flea beetle infestations has 

been reported to be up to 80% and severity of damage 

varies in different places (Clementine et al., 2009). 

The activities of flea beetles drastically reduce the 
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photosynthetic capacity of the leaf resulting in low dry 

matter production and consequently, low yield (Thul 

et al., 2009). It has been reported that flea beetles are 

responsible for the transmission of Okra Mosaic Virus 

(OMV) observed in Nigeria, Kenya, Sierra Leone, 

Cote d’Ivoire (Fajinmi and Fajinmi 2010; Askira and 

Degri, 2012). Due  to  the  destructive  activities  of  

the  flea  beetle,  their  management  becomes 

imperative in order to achieve and maintain yields. In 

the past, various control measures have been adopted, 

such as use of insecticides (Meenambigai and 

Bhuvaneswari, 2017). Generally synthetic insecticides 

are the most effective means due to their quick action 

and long lasting effects (Ahmed et al., 2007). 

Unfortunately, environmental pollution, resistance to 

insecticides and the high cost of pesticides which are 

beyond the reach of the illiterate and poor-resource 

farmers has limit the  adoption and application  of  

most  insecticides (Ukoima and Okah, 2006; Nderitu 

et al., 2008). There is need to assess some control 

measures that would be environmentally friendly, 

less costly, easy to apply and easy to adopt (Benson, 

2017). Although the use of synthetic and botanical 

insecticides for the control of Podagrica spp. has been 

reported in Nigeria, but there is paucity of information 

on the effect of P. biglobosa and Z. zanthoxyloides 

aqueous extract for the purpose of managing 

Podagrica spp. on okra. Therefore a more economical 

and no hazard to human and his environment are 

required to manage these persistent pests. 

Furthermore, organic production of this vegetable is 

required to ensure that people eat more safe okra. 

Hence, a botanical approach was designed by this 

study to handle the control of flea beetles on okra. This 

study will enhance farmers and pest manager in the 

further formulation of better control strategies that are 

ecologically friendly and pose no danger to human 

existence. 

 

MATERIALS AND METHODS 
Study area: The study was carried out at the 

Department of Crop Production Laboratory, and the 

Teaching and Research Farm of the Faculty of 

Agriculture, Ibrahim Badamasi Babangida University 

(IBBU), Lapai. 

 

Insect culture: Adult flea beetles from okra fields were 

collected from Teaching and Research Farm of the 

IBBU, Lapai. These were released on potted okra 

plants in nylon mesh cages (40 X 40 X 40 cm) for 

ovipositions. The released adults were removed at 18 

days after their release on the caged of potted plants 

and observed daily for adult emergence on the infested 

pots. Adult were seen to emerge at 35 days after the 

initial parent stocks were removed from the cultured 

cages. The emerged adults were used for all the 

experiments, which were conducted in the laboratory 

at room temperature (25–28oC) and 75 – 80% relative 

humidity. The rearing protocol follows the work of 

Oke and Odebiyi (2008). 

 

Okro planting for the experiments: Okro seeds were 

planted in pots, 5 seeds per pot and after germination, 

okro seedlings were thinned to 3 stands of high vigour 

of okro plant per pot. These seedling were screened 

against insect pests with the aid cages of 40 X 40 X 40 

cm2 and 1 X 1 X 1m2 covered with nylon mesh for 

laboratory and field trials, respectively. For the two 

experimental categories, the okro plants were used at 

the age of 2 weeks after planting. 

 

Preparation of plant materials: Z. zanthoxyloides root 

was harvested from the Zhima – Doko forest and P. 

biglobosa pod was harvested from Takunpara all in 

Niger state. The back of the root of Z. zanthoxyloides 

were peeled and the back of the pod of P. biglobosa 

was also peeled and all air dried individually under 

shade for the period of 120 hours. The plant materials 

were then pounded in wooden mortar with the aid of 

wooden pestle separately till they turned into fine 

particles. These were sieved to further obtain the finest 

particles. 

 

Preparation of the aqueous extracts of the plant 

materials: The weight of 100g, 150g, 200g, 250g and 

300g of the plant materials were separately dissolved 

in a litre of water each for the period of 24 hours. The 

mixture was stirred at intervals with the aid of a stirring 

rod. Mixtures per weight for each plant materials were 

then sieved with muslin cloth to collect the liquid 

extracts. Each plant extracts were further being 

cleaned of fine particles by filtering with Whatman 

filter paper. 

 

Laboratory trials: Each of the treatments (100g, 150g, 

200g, 250g and 300g) was replicated 3 times using a 

cage of 40 X 40 X 40 cm and potted okra plants 

covered with nylon net in the laboratory at 25 – 28oC 

at 75 – 78% RH. 5ml of the extract was taken with the 

aid of syringe and needle and was used to spray the 

okra plants within the cages and at 30 minutes, 10 

adults flea beetles of 5 days old were introduced into 

the cages and observed at an hour intervals till they 

died or becomes weak. 

 

Field trials: The weight of 200g, 250g, and 300g were 

prepared for field trials (100g and 150g were excluded 

because they did not revealed any visible impacts on 

the control of insects). The cage of 1 X 1 X 1m2 

covered with nylon net was used on the field with 3 

potted okra plants (3 per pot) within. These treatments 

were also replicated 3 times. The okra plants were 
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sprayed separately with 15ml of the treatments and 20 

flea beetles were introduced in each cage. These were 

observed at 3 hours interval and records of death and 

live flea beetles were taken. 

 

Okro leaf damage categorization: Five (5) points 

Visual Damage Scale was developed to categorize the 

damaged (numbers of holes) observed on the okro 

leaves. The scale was categorized as thus: 

1. Undamaged (0 hole / cm2)  

2. Light damage (up to 2 hole / cm2) 

3. Medium damage (3-4 hole / cm2) 

4. Medium – high damage (5-9 hole / cm2) with 

physical damage of the leaf surface 

5. Severely damage: when leaf surface is 

physically damaged and the number of holes are no 

longer countable 

 

Control: Two controls were set for the field trials; 

a. Control sprayed with the test botanicals and 

without insect introduction (CONTROL A). 

b. Control devoid of test botanical spray but 

infested with insect (CONTROL B). 

 

Data analysis: Numbers of damaged leaves were 

categorized using 5 point scale and leaves damaged 

pattern discussed. Numbers of surviving and dead flea 

beetles were converted by using square root to meet 

the assumption of Analysis of variance. Then the data 

were analyze using the statistical tool of GenStat 

version 10.3DE (2011) Ltd. (Rothamsted experimental 

station). 

 

RESULTS AND DISCUSSION 
Laboratory trials: The laboratory trials of the aqueous 

extracts were conducted at the Crop Production 

Department for both plant materials. Records of 

impacts of Z. zanthoxyloides and P. biglobosa were 

taken for every hour till there was no effect or total 

mortality was observed on the experimental insect. 

The results of the trials were presented in tables 1a and 

1b. For both plants materials there was progressive 

mortality observed. Insect mortality increases with 

increase in numbers of hours and later stabilized as the 

power of the plant materials reduces due to exposure 

and availability of air. In an hour exposure of the 

experimental insect to the treated okro plants, 1 and 

2.22 mortality was observed for 100g and 150g, 4.13, 

5.96, and 8.84 mortalities were observed for 200g, 

250, and 300g, respectively for the okro plants treated 

with Z. zanthoxyloides (table 1a). Contrarily, 0.00 

mortality was observed for 100g and 150g, 1.34, 2.09, 

and 3.25 mortalities for 200g, 250g and 300g, 

respectively for the okro plants treated with P. 

biglibosa (table 1a). Summarily, the Z. zanthoxyloides 

was more active and posed more dangerous impacts 

than P. boglobosa on the experimental insects. 

 
Table 1a: Number of death Podagrica spp. after an hour of 

exposure to okra treated with plant materials 

    T (g)    

Plant materials 100 150 200 250 300 

Z. zanthoxyloides 1.00a 2.22a 4.13a 5.96a 8.84a 

P. biglobosa  0.00b 0.00b 1.34b 2.09b 3.25b 

Means in the column followed by the different small letters are 

significantly different (p<0.05); T(g) is treatments (aqueous 
solution extracted from 100 – 300g of plant material); All figures 

are means of 3 replicates 

 
Table 1b Number of death Podagrica spp. after two hours of 

exposure to okra treated with plant materials 

    T (g)     

Plant materials 100 150 200 250 300 

Z. zanthoxyloides 5.63a  7.76a 10.00a 10.00a  10.00a  

P. biglobosa  0.00b  1.20b 5.34b 6.21b 6.56b  

Means in the column followed by the different small letters are 

significantly different (p<0.05); T(g) is treatments (aqueous 
solution extracted from 100 – 300g of plant material). All figures 

are means of 3 replicates 

 

The experiment insects were also observed for two 

hours and mortality records was also taken. The result 

is presented in table 1b. Similar trend of mortalities as 

observed for an hour experiment was also observed for 

the 2 hours experiment. At the end of 2 hours 

observations, 5.63 and 7.76 mortalities were observed 

for 100g and 150g, and 10.00 were observed for 200g, 

250g and 300g of okro plants treated with Z. 

z\nthoxyloides, respectively (table 1b). Similar lower 

mortality trends were observed on okro plants reated 

with P. biglibosa. 0.00 and 1.20 mortalities for 100g 

and 150g, and 5.34, 6.21 and 6.56 mortalities for 200g, 

250g and 300g respectively (table 1b). From the 

laboratory trials for the two hours test with 10 insects 

each, Z. zanthoxyloides exact more mortality pressures 

on the tested insect and P. biglibosa exact lower trends 

of mortality on the tested insect. Although the two 

botanicals tested had a similar impact, Z. 

zanthoxyloides performed significantly better than P. 

biglibosa (p<0.05) at all times tested at determined 

different quantities. Apart from mortality observed for 

the test, experimental insects were also observed either 

hanging on the nylon net used to cover the cages or 

resting on the treated okro plants unable to feed till 

they drop off and died. 

 

Field trials: The means of dead Podagrica spp. after 

three regimes of spray (5 days interval) with Z. 

zanthoxyloides plant extract was presented in table 2a. 

Significant progressive deaths of Podagrica spp. were 

revealed from the first spray to the third spray for all 

the categories of the treatments (200g, 250g and 300g) 

(table 2a). Similarly, increase in plant extract 

(Treatment (Z.z)g) also lead to significant increase in 
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Podagrica spp. death. It was observed that 200g of the 

plant extract resulted in less number of insect death 

and thereafter increasing death were observed  for the 

2nd and 3rd regimes of sprays, similar trends of death 

was also observed for the 250g and 300g for regimes 

of sprays, respectively (table 2a). the observed death 

scenario were significantly different for all the 

treatments and the order of significant is presented as 

thus 300g > 250g > 200g, respectively. In the same 

vein, the spray regimes were also observed to present 

the same pattern of significance with 3rd spay resulting 

in highest death, followed by the 2nd spray and least 

was observed for the 1st spray (table 2a). 

 
Table 2a: Means (3 replicates) of dead Podagrica spp. after 

spraying with Z. zanthoxyloides 

Treatment 

(Z.z)g  

1st 

spray 

2nd 

spray 

3rd 

spray  

200  3.32Cc  6.03Cb  10.33Ca  

250 7.67Bc  12.67Bb  14.43Ba  

300  9.71Ac  15.10Ab  17.30Aa 

SE±  0.667  0.609  0.385  

LSD  1.6311  1.489  0.942  

Means followed by different small letters in the rows and those 

followed by different capital letters in the column were 

significantly different (p<0.05) 
 

Table 2b: Means (3 replicates) of dead Podagrica spp after 

spraying with P. biglobosa 

Treatment 

(P.b)g 

1st 

spray 

2nd 

spray 

3rd 

spray 

200  2.13Cc 4.61Bb 8.00Ba 

250  3.07Bc 7.42Ab 11.55Aa 

300 6.67Ac 8.33Ab 11.57Aa 

SE± 0.272 0.272 0.145 

LSD 0.756 0.756 0.756 

Means followed by different small letters in the rows and those 

followed by different capital letters in the column were 
significantly different (p<0.05) 

 

The means of dead Podagrica spp. observed after three 

regimes of spray (5 days interval) with P. biglibosa 

plant extract were presented in table 2b. With 

reference to spray regimes, significant progressive 

deaths of Podagrica spp. were observed for all the 

three treatments (200g, 250g and 300g). Least death of 

the insects was observed for the first spray and an 

increasing death observed for the 2nd and 3rd sprays 

(table 2b). Comparing the treatments, 300g performed 

significantly better than 250g and 200g. 250g also 

performed significantly better than the 200g in the 1st 

spray. In the 2nd spray, no significant different was 

observed between the death of Podagrica spp. 

observed for 250g and 300g of the treatments, but 

these two were significantly different for the death 

exacted on the insect by 200g of the treatment (table 

2b). Similarly, the same trend as observed in the 2nd 

spray was also repeated in the 3rd spray where there 

was no significance difference observed between 250g 

and 300g, but these two treatments were better than the 

death exacted on Podagrica spp (table 2b). Feeding 

holes on okro plant leaves treated with Z. 

zanthoxyloides presented decreasing feeding lesion 

from those plants treated with 200g – 300g (table 3a). 

More holes were observed on the plants treated with 

extract from 200g and the number of holes observed 

on plants treated with 250g and 300g of the extracts 

were significantly less and presented in this order; 

200g > 250g > 300g (table 3a). The means observed 

for the three regimes spray were of the same patterns 

of more feeding lesions on leaves of okro plants treated 

with 200g and less holes on 250g and 300g. All these 

were significantly different (table 3a). The range of 

feeding holes was 1 – 3.93 holes observed from highest 

treatment (300g) to the lowest treatment (200g). These 

range of holes lead to the categorization of damage as 

light damage to medium damage. 

 
Table 3a: Means (3 replicates) of Feeding holes on okro leaves 

after spray with Z. zanthoxyloides 

Treatment (Z.z)g  1st spray 2nd spray 3rd spray 

200  3.67c 3.93c 3.93c 

250  2.22b 2.36b 2.37b 

300  1.00a 1.67a 1.74a 

SE± 0.77 0.054 0.385 

LSD 1.884 2.579 0.942 

Means followed by different small letters in the same column are 

significantly different (p<0.05) 

 
Table 3b: Means (3 replicates) of Feeding holes on okra leaves 

after spray with P. biglobosa 

Treatment (P.b)g  1st spray 2nd spray  3rd spray 

200  6.33a  8.37c  10.08c  

250  5.90b  5.93b 5.97b  

300  4.67b  4.67b  4.73b 

SE±  0.333  0.544  0.471  

LSD  0.925  1.511  1.309  

Means followed by different small letters in the same column are 

significantly different (p<0.05) 

  

Feeding holes on okro plant leaves treated with P. 

biglobosa is presented in table 3b. Comparing the 

treatments in the columns for the sprays, this showed 

that plants treated with the extracts from 200g suffers 

more and were fed on by the insects and this was 

evident from the means of holes on the okro leaves.  

Less holes were observed on okro plant leaves treated 

with extracts from the 250g and 300g. These two 

treatments present no significant difference from the 

means of holes observed on them. But these were 

significantly different from means of holes observed 

on the okro plants treated with extracts from 200g 

(table 3b). The categorization of the holes range 

observed was from 4.46 – 10.08 holes per leaf (table 

3b). These were described as medium damage to 

medium high damage with physical destruction of the 

leaf surface. From the forgoing presentation of the 

number of holes, it was revealed that okro plant treated 

with Z. zanthoxyloides extract suffered less damage 
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when compared to the okro plant treated with P. 

biglibosa extract. This is evident from the mean 

number of holes / damages revealed from the two 

extracts performance. 

 

 
Fig 1: Mean (3 replicates) number of dead Podagrica spp. 

observed from the application of P.b and Z.z. Where; P.b = Parkia 

biglobosa and Z.z = Zanthoxylum zanthoxyloides 

 

Comparison between P. biglobosa and Z. 

zanthoxyloides extracts impact on the mean number of 

dead Podagrica spp. was presented with the aid of a 

graph (Figure 1). For all the categories of treatments 

(200g, 250g and 300g) bars observed, it was revealed 

that Z. zanthoxyloides extracts lead to more death on 

the test insects than was observed for P. biglibosa 

extracts (figure 1). The mean number of deaths 

observed for all the categories of treatments were 

significantly different (p<0.05). Furthermore, the 

mean number of dead insects continues to increase 

with increase in the grams of the botanical (200g – 

300g) extracts for both botanical category (figure 1).  

The categories of control revealed contrary results. It 

was observed from CONTROL A that the okro plants 

were not damaged and the plants were very healthy 

and of high vigour. CONTROL B, revealed a okro 

plants that were damaged beyond categorization based 

on feeding lesion, and Podagrica were flourishing 

without death cases recorded for the period of the 

observation. 

 

The study has shown the potential of Z. zanthoxyloides 

and P. biglobosa in controlling the Podagrica insect 

pests of okro. The roots of Z. zanthoxyloides and husk 

of P. biglobosa pod exhibited different levels of 

insecticidal properties against Podagrica insect pests 

of okro. The extracts from Z. zanthoxyloides and P. 

biglobosa have been used as natural pesticides against 

different pests and diseases due to the phytochemicals 

present in different parts of the plant (Fayinminnu et 

al., 2017; Osabutey et al., 2018). But the roots of Z. 

zanthoxyloides and husk of P. biglobosa were less 

reported in text. Some studies showed that aqueous 

extract of P. biglobosa pod husk contained the highest 

number of phytochemicals of all the plant parts 

studied. The phytochemicals include phenols, 

flavonoids, tannin, saponin, cardiac glycoside, steroid, 

terpenoid, alkaloid and anthraquinone (Abagale et al., 

2013) and those isolated from Z. zanthoxyloides so far 

include alkaloids, aliphatic and aromatic amides, 

lignans, coumarins, sterols, carbohydrate residues, 

saponin etc (Adesina, 2005). All these phytochemicals 

properties especially saponins are responsible for the 

pesticidal activities of the two botanicals studied. Z. 

zanthoxyloides from the present study was more potent 

on the studied insect than P. biglobosa. This may be 

due to more concentration of the phytochemicals in Z. 

zanthoxyloides than those present in P. biglobosa. 

However, Z. zanthoxyloides have been reported to be 

effective against other pests due to the presence of one 

of the constituent secondary metabolites, Zanthoxylol 

which is a phenolic compound reputed for insecticidal 

activity (1998). At lower concentrations of 

comparison, Z. zanthoxyloides show high pesticidal 

potentials than P. biglobosa. Similar trend of high 

pesticidal potentials was also revealed at high 

concentrations of Z. zanthoxyloides. Although this was 

expected, but fast knockdown within short period were 

observed than was observed for P. biglobosa. The low 

insecticidal potentials observed for P. biglobosa could 

be due to the low concentration of saponin in the 

aqueous pod husk extract. De Geyter et al. (2007) 

reported that Saponin possesses insecticidal activity 

that causes mortality. Other reason could be due to the 

method of extraction which may lead to lower release 

of some of the phytochemicals contents that are 

responsible for insect pest limitation. From the 

forgoing, the two studied plant materials act as 

botanical repellants and antifeedants, thus influencing 

insect’s locomotion, oviposition, feeding behavior, 

developmental and physiological processes as well as 

behavioral patterns (Osabutey et al., 2018). 

 

Conclusion: Different parts of Z. zanthoxyloides (leaf 

and stem) have been researched into testing for their 

pesticidal impact on insect pests, but there is little 

information on it root. Although P. biglobosa pod husk 

has been in use for decades as fish poison by 

fishermen, there is also paucity of information in text 

about this plant pesticidal activity. Therefore, further 

research need to be carried out to ascertain its 

properties as a potentials botanical for the control of 

insect pests. Conclusively, the two plant materials 

have the potentials to control insect pests on 

agricultural crops. 
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