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ABSTRACT
Flea beetles, Podagrica spp. (Coleoptera: Chrysomelidae) have been reported as insect herbivores associated with crops in the Malvaceae
(mallow) family. But information on their infestation levels and control strategies employed in many production areas of Nigeria are still
scanty. A multi-stage random sampling procedure was used to select 120 Malvaceae crop (okra, roselle, kenaf, and cotton) farmers in Benue
State, Nigeria. A structured interview schedule was used to elicit information on their socio-economic characteristics; insect infestation/damage
levels and flea beetle control tactics employed by the farmers. Results showed that all the farmers (100%) identified flea beetle infestation as
the most important constraint in Malvaceae crop production. About 55.8% considered the damage as very severe; 42.5% viewed it as severe,
while 1.7% reported mild levels of crop damage. About 85.8% do nothing to control the pest, 84.2% use foliar application of wood ash, 60.0%
use synthetic chemicals, and 60.8% use other measures. The association between the socio-economic variables (age, marital status, education,
occupation, and years of farming experience) and the beetle control strategies (e.g., cropping systems, botanicals, doing nothing, wood ash,
and synthetic insecticides) was significant (P <0.05). But handpicking of the beetles was not significantly (P >0.05) correlated with the
farmers’ socio-economic characteristics. We conclude that Podagrica spp. are destructive pests of crops in the Malvaceae family. However,
the improvement of farmers’ socio-economic status, provision of pest control inputs, and training of farmers through extension efforts could
significantly boost the production of the crops in the study area.
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INTRODUCTION
The family Malvaceae (mallows) consists of a major plant
group called the Angiosperms (Flowering plants). They are
made up of herbs, shrubs, or trees from about 244 genera with
about 4225 known species.[1] Cotton, kenaf, jute mallow, okra,
roselle, baobab, cacao, and kola are some of the important
mallows cultivated in Nigeria. These crops have been widely
used for fiber, food, beverages, vegetable oils, timber,
medicine, horticulture, etc.[2] They also contribute a key role
in income generation and poverty alleviation for the teeming
population of many African countries.[3]
Insect pests have been reported as one of the major productivity
limiting factors in most Malvaceae crop fields.[4-6] In Nigeria,
Podagrica uniforma Jacoby and Podagrica sjostedti (Jacoby)

have been identified as the two most important specialized
herbivores associated with these Mallows.[6-8] The adults feed
on the leaf laminae by making numerous holes on the leaves
which subsequently result in the reduction of assimilative
tissues leading to a significant loss in crop yield.[5,7] The larvae
are also reported to feed on rootlets in the soil leading to
plant death at the seedling stage.[9] On hosts like okra, the flea
beetle population could be as much as 90% of the total insect
population encountered during the vegetative growth stage.[10]
The beetles are also reported to vector the virus that causes
okra mosaic disease.[11,12]
Lots of research efforts have been carried out to arrive at a lead
for effective management of flea beetles in Malvaceae crop
field. Pest management recommendations involving the use of
biopesticides such as Azadirachta indica A. Juss., Monodora
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myristica Gaertn., Jatropha curcas Linn., Vernonia amygdalina
Del., Annona squamosa Linn., and other plant extracts have
been suggested.[13-16] Intercropping Malvaceae crops with
either tomato, cowpea, or groundnut were also reported to
be effective against the beetles.[17,18] But poverty, inadequate
access to research findings, lack of training, limited access to
funds, etc., are among the major hindrances to the adoption
of these measures by farmers.[19,20] As a result, most farmers
neglect the damage caused by the insects and consume or sell
whatever is left of the produce. This pitiable practice amounts
to gross waste and significant yield reductions annually. Most
times, the farmers are not even aware of the extent of the loss
incurred as a result of flea beetle infestation of their farms.

each of the ADP zones to give a total of 12 (6) blocks. The
selected blocks are Logo and Vandeikya from zone A; Buruku
and Makurdi from zone B; while Apa and Oju blocks were
randomly selected from zone C. The third stage 3 involves the
random selection of two ADP circles from each of the selected
blocks making a total of 12 circles. The selected circles are
Mbagam and Nenzegh from the Logo block; Mbadede and
Bagbam from the Vandeikya block; for the Buruku block, it was
Binev and Mbapen; Makurdi block was Northbank and Nyien;
and Ugbokpo and Oiji were selected from Apa block; while
Adenu and Owo circles were selected from Oju block. Stage
4 involves the selection of ten (10) Malvaceae crop farmers
from each circle to give a total sample size of 120 farmers.

At present, there is a demand-driven increase in the production
of okra, roselle, jute mallow, etc., and cotton among small
smallholder farmers who are the major production stakeholders
in the Nigerian agricultural sector. [21,22] It is, therefore,
imperative to identify factors that affect the production of these
crops so as to proper solutions that could boost production and
sustain their supply. This study was therefore undertaken to
document farmers’ perception of the pest problems associated
with Malvaceae crops, the severity of P. uniforma and
P. sjostedti attacks in Malvaceae crop fields, and to ascertain
the pest management practices adopted for control of the pests
in farmers’ fields at Benue State, Nigeria. This information
could be helpful when planning a sustainable pest management
program for P. uniforma and P. sjostedti in Malvaceae crops
fields in Nigeria.

Research Instrument

MATERIALS AND METHODS
The Study Area

The study was carried out at Benue State (BN), Nigeria (NG)
(coordinates: Longitude 7° 47’ and 10° 0’ E. Latitude 6° 25’
and 8° 8’ N). Geographically, BN lies within the Southern
Guinea Savanna agro-ecological zone of Nigeria and shares
boundaries with Nasarawa State to the north, Cross-River State
to the south, Enugu State to the south-west, Taraba State to
the east, and Kogi State to the west [Figure 1]. Agriculture is
the main economic activity employing an estimated 413,159
farm families in the state.[23,24] The State also has vast fertile
land with the capacity to produce virtually all major food crops
cultivated in Nigeria.[24]

Study Population, Sample, and Sampling Procedure

The target population for the study consisted of Benue farmers
who have been cultivating Malvaceae crops such as okra,
kenaf, roselle, jute mallow, and cotton. A multistage random
sampling technique involving four random selection stages was
used to select the sample size for the study: Stage 1 involves
the selection of the three existing Agricultural Development
Programme (ADP) zones (A, B, and C) [Figure 1]. In stage
2, two agricultural blocks were randomly selected from

A structured interview schedule for farmers was designed to
elicit information on socio-economic characteristics of the
farmers; Malvaceae crop production characteristics, insect
infestation/damage levels, pest control options used by the
farmers, and yield. Three field assistants (graduates in the field
of agriculture science, having good communication skills in
the major local languages in the state) were trained to support
the process. A pictorial guide for each section of the research
instrument was also developed to enhance communication
with the farmers.

Indices, Scales, and Hypotheses Tested

Suitable weights were assigned to the indicators used to
ascertain the influence of socio-economic factors (age, marital
status education, occupation, farm size, etc.) on farmers’
choice of control measures used against flea beetles. This was
done in consultations with experts including statisticians. The
crop damage severity ratings used were: very severe ≥70%
of crops in farmers’ plots were damaged; severe = 50–69%
crop damage; moderate = 20–49% damage; mild = 1–19% of
crops were damaged, and none = No plant was damaged by
the particular insects. The percentage occurrence of damage
(POD) = % of farmers who observed cases of insect damage
in their fields. The null hypothesis tested in the study states
that there were no significant differences between the socioeconomic characteristics of the farmers and their choice of flea
beetle control strategy.

Statistical Analysis

Data collected were analyzed using both descriptive (means,
frequency distribution, and percentages) and inferential
statistics (correlation analysis).[25]

RESULTS
Socio-economic Characteristics of Farmers who
Participated in the Study

The majority of the Malvaceae crop farmers sampled were
male 78 (65%) [Table 1]. Farmers within 41–50 years of age
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Figure 1: Map of Benue State showing the sampled areas

were the highest (40.8%) in number in the study area, followed
by farmers that were 31–40 years of age and they constituted
32.5% of the total population, farmers above 50 years of age
were about 19.2% of the population. Only one farmer (0.8%)
was below 20 years of age. Most of the farmers were married
(92.5%), while the singles, widows, and those separated from
their spouses were 4.1% of the population.
The Tiv tribe constituted 65.8% of the farmers interviewed,
while the Idomas and the Igedes made up 33.4% (16.7%) each,
and only one farmer (0.8%) was from the Hausa tribe. The result
also showed that 26.7% of the farmers had no formal education.
Whereas 38.3% had the primary/adult form of education;
30% of the farmers had secondary education and only 5%
had tertiary education. About 84.2% of the respondents were
engaged in farming as their major/primary occupation, while
13.3% were civil servants, 1.7% were traders and only one of
the crop farmers (0.8%) was primarily an artisan. However, the
secondary occupation that most of the farmers were engaged in
was trading (40%), followed by farming (15.8%), the artisans
were 2.5%, and other secondary occupations such as hunting
and local security services constituted 6.7%. About 35% of the
farmers had no secondary occupation. Most of the farmlands
in the study area were acquired by inheritance (71.7%), while

about 5.8% of the farmers purchased their farmland and 8.3%
were granted use of the land over a specific period usually at
no monetary cost (rent). But 14.2% of the farmers use portions
of land provided by the local cooperative societies.

Malvaceae Crop Production Characteristics in the
Study Area

All the respondents were engaged in okra production (100%),
but 101 (84.2%) were involved in jute mallow production,
while 83 (62.2%) and 43 (35.8%) of the farmers produce roselle
and cotton, respectively [Figure 2]. Kenaf was the least grown
Malvaceae crop (1.7%) in the study area.

Farmers’ Perception of the Most Important
Constraint in the Production of Malvaceae Crops in
Their Fields

The farmer considered insect pests as the most critical
constraint in the production of all the Malvaceae crops
investigated [Table 2]. Depending on crop type, soil fertility
and plant diseases were also reported to contribute to the
diminution of crop yield, but climatic factors were the least
production constraints perceived by the crop farmers. The order
of importance as perceived by the farmers was: insect pest >
plant diseases > soil fertility > climatic factors
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Table 1: Socio‑economic characteristics of the farmers
Variables
Gender
Male
Female
Age
10–20
21–30
31–40
41–50
Above 50
Marital status
Single
Married
Divorced
Widow
Widower
Separated
Religion
Christianity
Islam
Traditional
Tribe
Idoma
Igede
Tiv
Hausa
Educational status
No formal education
Primary/Adult education
Secondary
Tertiary
Primary occupation
Farming
Civil Servant
Trading
Artisan
Secondary occupation
Farming
Trading
Artisan
Others
No secondary occupation
Land ownership pattern
Inheritance
Purchase
Rent
Cooperative society

Frequency

%

78
42

65.0
35.0

1
8
39
49
23

0.8
6.7
32.5
40.8
19.2

4
111
0
4
0
1

3.3
92.5
0.0
3.3
0.0
0.8

112
1
7

93.3
0.8
5.83

20
20
79
1

16.7
16.7
65.8
0.8

32
46
36
6

26.7
38.3
30.0
5.0

101
16
2
1

84.2
13.3
1.7
0.8

19
48
3
8
42

15.8
40.0
2.5
6.7
35.0

86
7
10
17

71.7
5.8
8.3
14.2

Insect Pest Infestation and Damage Levels on
Malvaceae Crops as Perceived By Farmers

In order of severity, the major insect pest reported by the farmers
were flea beetles > cotton stainer > bollworms > leaf rollers >
variegated grasshoppers > flower thrips > aphids pod borers >
mealybugs > termites > spider mite [Table 3]. All the farmers
(100%) reported the occurrence of flea beetle-induced crop damage
on their farms. About 55.8% considered the damage induced to
be very severe; 42.5% considered it severe, while 1.7% reported
moderate levels of damage to Malvaceae crops in their farms.
All the farmers (100%) reported the occurrence of P. sjostedti
in their field, but damage induced by P. uniforma was reported
by 98.3% of the respondents. About 64.2% considered damage
caused by P. uniforma to be very severe, 28.3% regarded
their damage as severe; and 4.2% perceived their damage
to be moderate, while two farmers (1.7%) did not observe
P. uniforma in their farms. In addition, 44.2% of the farmers
regarded P. sjostedti damage as very severe, while 50.8%
reported severe damages and 5.0% considered damage caused
by P. sjostedti to be moderate.

Pest Control Measures Adopted by the Farmers for
the Management of Flea Beetles

About 85% of the farmers do nothing to control the pest (i.e.,
they use no control measure even when they observe flea
beetle infestation in their farms) [Table 4]. About 84.2% use
wood ash; 60% use synthetic chemical insecticides; 50% of the
respondents use cropping systems against the pest; and 10%
use extracts from plant materials and only one farmer (0.8%)
carried out handpicking to control the pest.

Relationships between Socio-economic
Characteristics of Farmers and Pest Control
Methods Practiced in the Study Area

In general, there were significant (P < 0.001) correlations
between the socio-economic characteristics of the farmers and
their adopted pest control methods [Table 5]. However, the null
hypothesis holds true for the relationships between handpicking
of insects and the socio-economic status of the farmers. The
correlations between age and use of synthetic insecticides, wood
ash, marital status and the use of synthetic insecticides, cultural
control, and doing nothing were positive (P < 0.001), while that
of age and use of botanicals was negative (P < 0.001). Marital
status and the pest control methods had significant negative
correlations (P < 0.05). The education level of the farmers
was positively correlated (P < 0.001) with the use of synthetic
insecticides and botanicals, but it was negatively associated
with the use of wood ash and doing nothing (P < 0.001). The
correlations between the farmer’s occupation and the pest
control method they adopt were negative (P < 0.001) except
for use of synthetic insecticides and botanicals which had

Available at www.aujst.com

81

Ekoja, et al.: Podagrica spp. infestation and the control strategies used in Malvaceae crop fields

*Number of farmers (n)

significant positive correlations with the farmer’s occupation
(P < 0.001). The use of wood ash, cropping systems, and
doing nothing were positively associated with farmers’ years
of farming experience (P < 0.001), but there was a significant
negative correlation (P < 0.001) between the farmers’ years
of farming experience and their decision to use botanicals to
control the pest.

100.0%

120

84.2%

100

69.2%

80
60

35.8%

40
20
0

1.7%
Cotton

Jute mallow

Kenaf
Okra
Malvaceae crops

DISCUSSION

Roselle

The higher population of male Malvaceae crop farmers in the
study area may be due to the cultural limitation that women
in Benue State and other parts of Africa has in acquiring
land for crop production. Adeogun et al.[26] and Uwagboe

Figure 2: Malvaceae crops grown by farmers in the study area.
*
There were multiple responses from the farmers, hence all the
frequencies did not add up to 120

Table 2: Farmers’ perception of the most critical constraint of Malvaceae crop production
Production
constraint

Okra

Jute mallow

Kenaf

Cotton

Roselle

Frequency % Frequency

Total responses

Ranking

Frequency

%

Frequency

%

%

Frequency

%

Frequency

%

Climatic
factors

2

1.7

0

0

0

0

0

0.0

1

0.9

3.00

0.86

4th

Insect pest

50

41.7

89

88.1

2

100

38

88.4

41

49.5

220.00

63.04

1st

Plant
diseases

27

22.5

7

6.9

0

0

5

11.6

30

35.8

69.00

19.77

2nd

Soil fertility

41

34.1

5

5.0

0

0

0

0.0

11

13.8

57.00

16.33

3rd

Number of farmers (n): Okra=120, Jute mallow=101, kenaf=2. Cotton=43, roselle=83

Table 3: Farmers’ perception of insect pest infestation and damage levels observed on the Malvaceae crops
Major insect
pests

Severity of damage
Very severe

Severe
Frequency

POD

Moderate
%

Frequency

Mild
%

Frequency

None

Frequency

%

%

Frequency

%

Aphids

18

15.0

24

20.0

1

0.8

0

0.0

77

64.2

35.8

Cotton stainer

6

5.0

42

35.0

19

15.8

12

10.0

41

34.2

65.8

Bollworms

8

6.7

41

34.2

4

3.3

9

7.5

58

48.3

51.7

Flea beetles

67

55.8

51

42.5

2

1.7

0

0.0

0

0.0

100

Flower thrips

15

12.5

22

18.3

4

3.3

4

3.3

73

60.8

39.2

Leaf rollers

1

0.8

38

31.7

10

8.3

3

2.5

68

56.7

43.3

Termites

2

1.7

5

4.2

5

4.2

3

2.5

101

84.2

15.8

Mealybugs

13

10.8

5

4.2

2

1.7

0

0.0

100

83.3

16.7

Pod borers

12

10.0

21

17.5

3

2.5

2

1.7

62

51.7

31.7

Variegated
grasshoppers

1

0.8

16

13.3

9

7.5

21

17.5

72

60.0

40.0

Spider mite

8

6.7

0

0.0

0

0.0

0

0.0

112

93.3

6.7

Podagrica
sjostedti

53

44.2

61

50.8

6

5.0

0

0.0

0

0.0

100

Podagrica
uniforma

77

64.2

34

28.3

5

4.2

0

0.0

2

1.7

98.3

Flea beetle species

n=120; Severity ratings: very severe ≥70% of crops in farmers’ plots were damaged; severe=50 – 69% crop damage; moderate=20‑49% damage; and mild=1‑19% crop damage;
None=No occurrence of damage; POD: Percentage occurrence of damage; Comparisons were made across each rows (severity ratings)
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More than 73% of the farmers had formal education (primary,
secondary, and tertiary) which is an indication that they
have a high potential for carrying out pest identification and
management when needed. In general, education is perceived to
create a favorable mental platform for formal communication,
acceptance, and adoption of new practices.[32] Farming was
the predominant occupation of respondents in the study area.
This agrees with the previous reports by Muhammed[33] that
agriculture employs nearly one-half of the labor force in
developing countries. ECA[34] also reported that farming is
the main source of income for 90% of the rural population
in Africa. Furthermore, ownership of farmland through
inheritance is a common practice in Africa. It is the practice
of passing on property to family members or relatives on the
death of an individual.[35] The study revealed that most of the
farmlands used by farmers for Malvaceae crop production were
acquired through inheritance which is usually passed on to their
male children. This agrees with the finding of Emokaro et al.[36]

et al.[27] reported that female farmers in sub-Saharan Africa
are constrained by social and institutional factors such as land
ownership which generally reduce their ability to improve
agricultural food production and the well-being of their
families. Most farmers in the study area are within the active
workforce age. Hence, it is expected that the adoption of
pest management technologies will be easy among farmers.
Agricultural information acquisition and utilization have been
reported by Adesina and Baidu-Forson[28] and Uwagboe et al.[27]
to be positively correlated with farmers’ age.
Typical of most agrarian rural communities in Africa, most
farmers in the study area that were above 18 years were married
and this has the potential of influencing their choice of farm
inputs. Ndanitsa and Umar[29] and Nwaobiala et al.[30] also
reported that marriage and large household size in Africa is
a cheaper means of providing farm labor and reducing labor
costs. Furthermore, the state has more population of Christians
compared to other religions, and a greater percentage of the
farming population is from the Tiv tribe. This was consistent
with the report of Akuma[31]. However, there was no history
of any special religious/tribal affinity for or discrimination
against any of the Malvaceae crop/pest management options
investigated in this study.

Okra was the most cultivated Malvaceae crop by farmers in
the study area. Ngbede et al.[37] reported that okra production
is widely practiced because of its importance to national
economic development and can be found in almost every
region of Africa

Table 4: Pest control strategies adopted for control of
flea beetles (Podagrica spp.) by the Malvaceae crop
farmers at Benue State, Nigeria
Pest control
strategies

b

Frequency Response (%)

Ranking

a

Cropping systems

60

50.0

4th

Botanicals

12

10.0

5th

Do nothing

103

85.8

1st

1

0.8

6th

Wood ash

101

84.2

2nd

Synthetic
insecticides

72

60.0

3rd

Handpicking

Most of the farmers perceived insect pests as the major constraint
to Malvaceae crop production in the area. The farmers had
adequate knowledge of the insect pests infesting their crops
as most of them were able to recognize the insect pest on the
pictorial section of the research instrument. They could also
recognize the niche and parts of the plants damaged by the
insects. They identified P. uniforma and P. sjostedti as the most
damaging insect pest responsible for heavy defoliation, yield
reduction, and death of their crops. This agrees with the report
of Odebiyi[6], Pitan and Adewole[8], Ekoja et al.[10], and Adesina
et al.[38] who implicated flea beetles in damage-causing and
crop yield reduction. Furthermore, the study also showed that
variegated grasshopper, cotton stainer, bollworms, leaf rollers,
aphids, etc., are also, directly and indirectly, involved in damage
leading to diminution of Malvaceae crop yield in the study area.

n=120 farmers; acropping systems employed by farmers in the area were: crop
rotation, intercropping and mixed cropping; bThere were multiple responses from
the farmers, hence all the frequencies did not add up to 120

Table 5: Pearson’s correlation between the socio‑economic characteristics of farmers and the pest control methods
practiced in Benue State, Nigeria
Socio‑economic
characteristics

Pest control method
Do nothing

Wood ash

Synthetic insecticides

Botanicals

Cropping systems

Handpicking

Age

0.364**

0.434**

0.700**

−0.475**

0.764**

−0.173

Marital status

−0.410*

−0.417*

−0.221*

−0.811**

−0.270**

−0.025

Education

−0.527**

−0.498**

0.241**

0.561**

−0.050

−0.120

Occupation

−0.952**

−0.725**

−0.329**

0.781**

−0.285**

−0.039

Years of farming
experience

0.530**

0.573**

−0.410*

−0.491**

0.817**

−0.133

**Correlation is significant at P<0.001 level (2‑tailed); *Correlation is significant at P<0.05 level (2‑tailed). Number of observations (n) = 120
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One of the important principles of insect pest management is
that when the pest population reaches the economic/esthetic
threshold, the use of artificial control measures is justified[9,38-40].
However, most farmers in the study area do nothing about flea
beetle infestation even when the attack was very severe in their
fields. This decision may be due to their low financial status
and desire to achieve high output from low inputs as reported
by Omolehin et al.[41] Ndunguru and Rjabu[42] also reported that
farmers in Africa lack information on pest control methods and
thus ignore the consequences of pest presence in their crop
fields. However, some of the farmers indicated that they protect
their crops against flea beetles using measures such as wood
ash, mixed cropping, crop rotation, and synthetic chemicals.
This was similar to the findings of Norman et al.[43] on farmers’
knowledge, perception, and management of key pests of okra
in Southern Sierra Leone. The use of wood ash on crop leaves
to mitigate insect infestation and damage is a common practice
in Africa. The pest control measure is a cheap, accessible, and
potent technology used mainly by subsistent farmers.
The significant correlation between the socio-economic variable
(age, marital status, education, occupation, and years of farming
experience) and the pest control measures adopted by farmers
in this study showed that those factors affect farmers’ decisions
in pest management. For instance, as the biological age and
years of farmers’ farming experience increase, they tend to do
nothing about flea beetle attacks on their farms. However, the
number of farmers that do not carry out pest control measures
decreases as their education level increases, as their type of
primary occupation improves, and as they got married. More
farmers tend to use wood ash to dispel flea beetles as their
biological age and years of farming experience increase. But
the use of wood ash was not very common among farmers that
were married, or with higher educational qualifications and
higher-paying jobs other than farming. Furthermore, the use of
synthetic insecticides in the study area was higher as farmers’
age, educational, and occupational status increased. However,
most of the married farmers and those with a higher number
of years in the farming business were not so much involved
in the use of synthetic insecticides for flea beetle control. The
farmers’ decision to manually handpick the adult beetles from
infested plants was not significantly influenced by any of the
socio-economic variables evaluated.

CONCLUSION
The study showed that P. uniforma and P. sjostedti are important
yield-reducing agents in Malvaceae crop production. While
most farmers do nothing to control the pest, a good number use
wood ash, and some apply synthetic insecticides. It was also
established that age, marital status, education, occupation, and
years of farming experience confers a significant influence on
farmers’ choice of control measures used for flea beetle control in
their farms. The training of farmers on judicious use of available

insect pest control measures during Malvaceae cropping seasons
is recommended as an effort that could significantly boost the
production of these crops in the study area.
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