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The economic consideration of trapping (harvesting) and selling desert 
locusts can be the best technique to balance crop production losses caused 
by locust infestation and envi ronment al devastation from chemical means of 
locust control. In this paper, a deterministic mathematical model is used to 
examine the effects of locusts on maize productivity, and the mechanical 
control mechanism that is comparable advantage over locust -maize 
inf estation. The model incorporates trapping, selling locusts, fixed and 
variable costs for revenue and profit maximization. The positivity of the 
model was determined by using the ordinary differential equation of the 
maize population to prove if the model i s mathematical and biologically 
meaningful. Model validation and parameter estimation were done by using 
a non-linear least square optimization algorithm to assess the accuracy and 
reliability of the proposed model. The numerical simulation of the model 
was done by using Runge-kutta fourth order algorithm with the aid of Ode 45 
solver on MATLAB software. From the simulation, the results show that the 
locust outbreak influenced the positive gain (profit) of the business through 
maximum trapping efforts. This  suggests that the total loss on maize crop 
production should be compensated with locust trapping, processing, and 
selling for business purposes while avoiding the application of chemical 
sprays for locust control that are not environmentally friendly.  
 
Keywords : Desert locust, management, mathematical model, revenue, profit.  

 
INTRODUCTION 
 
The Desert Locust is a species of short-horned 
grasshoppers that belongs to the family Acrididae and order 
Orthoptera, that live from 3 months up to 10 months Van 
Huis (2022). Desert locusts are shocking migratory pests in 
the environment as they are extremely movable and feed 
on large quantities of various kinds of green vegetation, 
including crops, pasture, and fodder. This pest causes 
damage by consuming the leaves, flowers, fruits, seeds, and 
bark thereby affecting growing-points of crops (Figure 1). 

In recent years, there has been a large wave of locust 
invasion in several areas in the world. For example, in 
August, 2023, the locust invasion was mainly by the adult 

group and a few swarms in Eritrea, Ethiopia, Yemen; low 
numbers of adults attacked Algeria, Egypt, India, 
Mauritania, Morocco, Niger, Oman, Pakistan, Saudi Arabia, 
Somalia; and a few hoppers were found attacking fields in 
India, Mauritania and Sudan (Figure 2 and Figure 3) 

Various methods are utilized to control locusts which 
include chemical, mechanical and biological techniques. All 
methods target disrupting locust life cycle (egg, 
larvae/hoppers or imago/adult). The usual way of 
harvesting desert locusts is mechanical or manual. Locusts 
are manually harvested by hand or with the aid of basic 
instruments  like  nets,  blowers  or  baskets  (Makkar et  al.,  
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Figure  1: Locusts Swarm in Madagasca in 2014 Source: France24 (2014) 
 
 

 
 

Figure  2: Desert locusts invasion on maize farmSource: Web (2021) 

 
 
 
 
2022; Rahimi, 2023). The management of this pest can also 
be done safely and sustainably using biological techniques. 
The techniques make use of parasites and natural enemies.  
Wasps like Trichogramma evanescens, T. achaeus, and 

Cotesia marginiventris are some of the most well-known 
parasitic enemies of locusts (Dangerfield, 2001a; 
Barrientos- Lozano et al., 2002; Klass et al., 2007). These 
wasps  lay  their   eggs   inside  the bodies  of  locust nymphs,  
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Figure  3: Current global locust profile Source: FAO (Locust Watch) August, 2023. 

 
 
 
which hatch into larvae that feed on the internal organs of 
the locust Dangerfield (2001b). Predatory nematodes, 
which are microscopic worms that attack and kill the 
locusts, are an- other biological control agent that can be 
utilized to harvest desert locusts. Steinernema feltiae and 
Heterorhabditis bacteriophora, two predatory nematodes, 
have been noted to attack the locust’s nervous system and 
intestines, killing it in a couple of days Dangerfield (2001c). 
Moreover, besides the parasitic wasps and predatory 
nematodes, different other biological control agents can be 
utilized to harvest desert locusts. These include Chrysoperla 
carnea (green lacewing), and Bacillus thuringiensis, a 
bacterium that generates a poison that kills locusts 
Dangerfield (2001d).  By using these biological methods, 
farmers can lower the number of desert locusts without 
endangering the environment or people’s health. These 
techniques can also offer long-term protection against 
locust infestations and be more affordable than chemical 
insecticides. Chemicals/pesticides are most popularly 
applied on the vegetation to kill locust population Mullié et 
al. (2023). However, the use of pesticides such as 
Malathion, Chlorpyrifos and Metarhizium are regarded as 
the dangerous compounds as they pollute the environment 
and kill other organisms that support ecology (Shuvo et al., 
2020; Tong et al., 2020).  Regarding natural environment, 
pesticides can penetrate into the ground and cause 
destruction by polluting ground water thereby 
contaminating and contributing hazardous substances that 
are harmful to human, animals and plants Creutzig et al. 

(2022). This paper, advocates the use of 
mechanical/manual method because it is environmental 
friendly, easily to get and apply method. Furthermore, the 
method is adopted as a means of harvesting desert locust 
for food and revenue generation. 

Bashir et al. (2023) state that there are significant 
adverse effects of locust outbreaks and invasion on natural 
vegetation and crops as locust species reduce crop growth 
and agricultural production because they hang on plants as 
a source of food. Due to their biological behavior and 
growth stage, locusts in their adult stage are capable of 
flying, with the help of the wind, up to 150 km, and 
damaging crops that they fecundate and leaving them dead 
or unable to reproduce Shrestha et al. (2021). The study by 
Roychoudhury (2020) reveals that, in an area of 1km2 
about 80,000 adults of the locust pest can be found 
destroying food crops that can be eaten by 35,000 people. 
Barasa et al. (2022) identified desert locust as one of the 
destructive insects that destroy agricultural crops leading 
to decreased productivity of cash crops and food insecurity 
that destabilize livelihoods of many people. Locust invasion 
in East Africa countries including Djibouti, Eritrea, Ethiopia, 
Kenya, Somalia, South Sudan and Uganda caused shortage 
of food to approximately 1.5 to 2.5 million people.  Riaz and 
Hakeem (2023) and Nevo (1996) assert that, locust 
breeding adapts to climate change, from drought to rain, 
and tends to congregate in an area of 2km2 that can hold up 
to    billions  of   locusts   that  can  wreak  havoc   by   eating   
about  20 t    of    vegetation  per   day.  Research    done   on 



                                                        
 
 
 
modeling the effect of desert locust infestation on crop 
production with interventi on measures simulates that the 
volume of 3,809 kgh−1 of crops can be harvested without 
the presence of locust invasion, while on the other hand, the 
amount of 1,117 kgh−1 as a shortfall can be harvested, 
making an estimate of the loss of agricultural products by 
70% Mamo and Bedane (2021a). The study by Marending 
and Tripodi (2022) notes that, in 2014, Ethiopia, 
production decreased by 10-11% due to locust infestation 
compared to unaffected areas. The incidence of locust 
invasion in 2019 at Gujarat and Rajasthan in India, shows 
that approximately more than 25,000ha of wheat, rapeseed, 
cumin and potatoes, were affected, while approximately 
75% in every area invaded was affected Joshi et al. (2020). 

The outbreak of locusts in the world is seen as a challenge 
for farmers, although technically these insects are 
important as food for humans and animals Siddiqui et al. 
(2023). There are more than 200 species of insects in the 
world and the locust is one of the insects with a high level 
of protein and lipid-protein contents (20-70%) that helps 
strengthen the bodies and growth of humans and animals 
El Hajj et al. (2022). Significantly, locust is a useful for feed 
livestock, poultry and fish Egonyu et al. (2021). 
Furthermore, the study by Gaffigan (2017) uphold that the 
use of locusts as animal feed strengthens the animal’s 
immunity.  

Basing on the risks associated with desert locust 
invasion, both mathematical and non- mathematical efforts 
have been done to address the invasion, total damage, and 
the associated risks of desert locust all over the world. One 
of the mathematical efforts is Modeling the risks associated 
with desert locust invasion on crops, their controls, and 
economical benefits associated with trapping locust. 
Mathematical models can be used to estimate financial risks 
associated with locust infestation. When a region 
experiences a locust outbreak, there is likely to be a 
decrease in crop supply due to damage caused by the pests. 
This can lead to an increase in prices if demand remains 
constant or increases due to scarcity. Mathematical models 
can help analyze historical market data, price trends, and 
consumer behavior to predict how prices may fluctuate in 
response to locust-related crop losses (Mamo and Bedane, 
2021b; Durham and Mizik, 2021). To model the associated 
financial and ecological risks, mathematical models 
consider factors such as the density of locusts, their feeding 
habits, and the susceptibility of different crop species. The 
economic factors associated with trapping and selling 
locusts can also be incorporated into a mathematical model. 
This includes factors such as estimating potential yield of 
locusts based on population dynamics and growth rates, 
their market demand, price fluctuations, transportation 
costs, processing costs, and storage costs (Khan and 
Akmeliawati, 2021; Ratompoarison et al., 2023; Donkor et 
al., 2023). The model can optimize the harvesting strategy 
by considering these economic factors along with the 
biological dynamics of locust populations. Furthermore, 
simulation of the growth and decline of locust populations 
over time, the  model  can  predict  the  optimal  timing  and  
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intensity of harvesting to maximize the yield. 
 
Modeling  Locust Infestation  on Maize Crop 
Production,  Harvesting  and Selling Desert  Locus 
and Revenue Generation  

 
Mathematical  Model  for  Locust Infe station  on Crop 
Production,  Har  vesting  Locust and Selling 
 
Motivated by Mamo and Bedane (2021c), we develop a 
deterministic model following predator - play 
interactions of desert locust and maize crops. Both maize 
crops M and locust pests grow logistically at the rate g1 
and g2 with  the carrying capacity  D1 and  D2 ,  

respectively.  The maize are harvested for domestic use 
at the rate ʖʇ1, where ʖ is known as human harvesting 
effort.  Other maize crops can die naturally due to 
drought, fire outbreak in maize farm, diseases or pests 
other than locust at the rate ʇ2 or attached by desert 
locust L, which reduce  their productivity at the rate ʇ3. 
Due to predation tendencies of locust over maize crops, 
their  population increases at the rate ʕʇ3 where ʕ is 
called locust’s food conversion efficiency. The population 
of locust is therefore directly  proportional  to the 
number of maize crops. Locust can be harvested 
through trapping mechanisms at the rate ɻʂ for 
business purposes, where ʂ is the trapping efficiency. 
We assume that, locust dies due to intra-specific 
competition at the rate µ1 . The harvested locusts H can 

be sold at the rate ʃ1 or consumed for domestic use 

by  the harvesters at the rate ʃ2 . 

Combining the above predatory interaction, locust 
harvesting, selling process, the model assumptions, and 
parameter description in Table 1 , we finally formulate a 
deterministic mathematical model as a system of ordinary 
differential equations (see system (1)): 
 

 
 
Positivity of the Model Solution  
 
For the model (1) to be mathematically and biologically 
meaningful, it is necessary to show that, its solutions are all 
positive if their initial values are non-negative. 

Consider the ordinary differential equation for maize 
population: 

l%20
l%20
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Table 1. Description of deterministic  model parameters 
 

Par. Description  Units  
g1 Locust growth rate. dayϾ1 
g2 Growth rate of maize biomass. dayϾ1 
ʖ Human harvesting effort  dayϾ1 
ʇ1 Human harvesting rate of maize. dayϾ1 
ʇ2 Natural decay rate of maize. kg dayϾ1 
ʇ3 Locust-maize predation rate kg  locustϾ1dayϾ1 
ɻ Locust trapping/harvesting  rate. trap locustϾ1dayϾ1 
ʂ Trapping effort. dayϾ1 
ʕ Conversion efficiency dayϾ1 
µ Intra -specific competition mortality  rate locust dayϾ1 
ʃ1 Locust selling rate. locust.dayϾ1 

ʃ2 Domestic locust consumption rate locust.dayϾ1 

Ψ Locust-kilogram conversion coefficient locustϾ1 
D1 Carrying capacity of maize biomass. kg hectareϾ1 

D2 Carrying capacity of locust. locust hectareϾ1 

 
 
 
 

 
 
This implies that all model solution are positive all the 
time. Therefore, the model can be used for further  
analysis and simulations. 
 
Modeling  Revenue Generation  from  Selling Locust 
 
Revenue is defined as the income generated from selling 
and buying the desert locust. The revenue function is 
modeled using the selling price and quantity of locust to 
be sold.   The market competition, marketing expenses, 
production costs and seasonality are neglected on 
formulating  revenue function. Thus, the revenue 
function can be represented mathematically as follows: 

 
where pL is price per one kilogram of sold desert 

locust and Ψ is the locust-kilogram conversion 
coefficient which is assumed to be 50 locust per 1 kg. 

In the paper, desert locust insects are viewed as a 
product that can be purchased for sales in a market place. 
Demand, supply, market conditions, and any restrictions or 
policies in existence would all play a role in determining the 
price of the desert locust insect. Availability, population 

size, and any constraints on harvesting or trading would all 
affect how many desert locust insects went on sale. In order 
to quantitatively estimate the total revenue, the 
information regarding the market conditions especially 
selling price and abundance of desert locust insects are 
very important, which are gathered through surveys, 
market analysis, and public records. 
 
Modeling  Profit  Generation  for  Desert  Locust Business 
 
Profit is a financial gain, especially the difference 
between the amount earned from selling and buying 
locust desert (revenue) and the total cost spent in 
processing the locust desert. Fixed and variable costs 
involved in the collection and processing of desert 
locusts, form the total cost. Mathematically, the profit  
function is modeled as 

 
Where PL is the profits generated from the sales of 

locust, Fc is the fixed processing cost and Vc is the 
variable processing cost of locust.   Fixed costs are 
expenditure that do not vary with the level of harvesting, 
processing, marketing or selling, whereas variable costs do 
change depending on the production, marketing, 
distribution or selling of desert locust. The investment of 
establishing a facility for harvesting and processing desert 
locust, salaries or wages for employees involved in the 
harvesting and processing operations, and licenses and 
permits cost from relevant authorities associated with 
operating a desert locust harvesting and processing facility 
are necessary fixed costs considered in this paper. On the 
other hand, costs that are incurred during collection of 
desert locusts from their natural habitats, including hiring 
part time collectors or scouts who locate and gather desert 
locusts are examples of variable costs. Additionally, the 
transportation  that  are  incurred  during  to  and  from  the  



 
 
 
 

 
 
Figure  4: Model fitting  using maize biomass data sets in 
100 days 

 
 
 

 
 
Figure  5: Model fitting  using harvested locust data sets in 
100 days 

 
 
 
harvesting place or processing facility or market place are 
part of the variable costs. Furthermore, costs associated 
with buying packaging materials, labeling packing 
materials, cleaning agents, buying preservatives, and other 
consumables required during processing stages are also 
part of variable costs. 

The proposed profit function estimates the net financial 
gain or loss according to the related operations of the 
desert locust. By calculating revenue and overall costs, we 
can examine the monetary implications of desert locust 
outbreaks and the effectiveness of control measures. 
 
Modeling  Revenue and Profit/Loss  of Maize Production  
Associated to Locust Manifestation  
 
The  revenue  from   maize production is  modeled  by 

 

RM = pM × M, 
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where pM is price per one kilogram of maize, while the 
associated   profit/loss   is   modeled  mathematically  as 

PM = RM − (FM + VM), 

Where PM is the profits generated from the sales of 
Maize, FM is the fixed cost associated with maize 
production and VM is the associated variable production 
cost. Fixed costs are outlays that do not change based on 
the quantity of production. These expenses, which are often 
incurred prior to the start of the cropping season, include 
things like land rent or purchase, equipment and machinery 
purchases or rentals, as well as other expenditures made to 
start and operate the farm. Fixed costs make up a sizeable 
portion of the entire cost of producing maize because they 
are often paid whether or not the crop is produced.  On the 
other hand, variable costs are charges that are directly 
correlated with the quantity of production. These expenses 
cover things like labor, fertilizers, insecticides, and seed. 
Variable expenses are frequently incurred throughout the 
growing season and are directly proportional to the yield of 
maize. 
 
Model  Validation  and Parameter  Estimation  
 
Model validation is process of assessing the accuracy and 
reliability of the proposed model in capturing the real life 
situation. We validate the developed deterministic 
mathematical model (1) through data fitting. Data fitting is 
the process of setting model’s parameters to best fit the real 
data. 

We create synthetic data sets that closely resemble the 
desert locust-maize predation and locust selling process 
over time, and use the non-linear least squares method 
to estimate model parameters. Synthetic data T (t i, ʃ) 
are created at each time t i by solving system (1) 
numerically using Rungekutta fourth order under the aid 
of ode45 solver on the Matlab environment, the baseline 
parameters ʃ from the literature or assumed ones and 
the initial conditions M (0) = 1000, L(0)  = 100, H(0) = 
0 and S(0) = 0. The generated data are added with  
noisy ʂ(t i, ʃ) to take care of ronmness so that the real 
synthetic data becomes Yi = T (t i, ʃ) + ʂ(t i, ʃ) for 

 
 

 
We define an objective function that measures the 
differences between the observed data Yi, and the 
predicted data Y obtained by solving the (1) using the 
estimated parameters. The non-linear least squares 
optimization  algorithm is adopted to estimate real 
parameters of the model (1) that minimize our objective 
function (2).The results are summarized in Figures 4, 5, 
and 6.The estimated parameters are listed in Table 2. 

Figures 4 - 6 compare model’s predictions with actual 
data. The results indicate the best fit between predicted 
data for the developed model and the artificially 
generated  data,  implying   that,  the  developed model  is  

l%20
l%20
l%20
l%20
l%20
l%20
l%20
l%20
l%20
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Table 2. Parameter values 
 

Parameter  Value Source Estimates  
g1 0.3 FAO (2023) 0.30069 

g2 0.2 (Mamo and Bedane, 2021a; Wang et al., 2009) 0.2004 

D1 4000 Ritchie et al. (2013) 3898 

D2 100000 Assumed 100049 

ʇ1 0.01 Mamo and Bedane (2021a) 0.0101 

ʇ2 0.000001 Assumed 0.01004 

ʇ3 0.001 (Watch, 2021; Symmons and Cressman, 2001) 0.00101 

ʖ 10 Assumed 10.0 
ʕ 0.6 (Mamo and Bedane, 2021a; Misra et al., 2020) 0.62613 
ɻ 0.01 Dobson (2001) 0.09589 
µ 0.002 (Mamo and Bedane, 2021a; Wang et al., 2009) 0.00202 
ʃ1 0.1 Assumed 0.09589 

ʃ2 0.009 Assumed 0.00912 

ʂ 10 Assumed 10.0 

 
 
 

 
 

Figure  6: Model fitting  using artificial  data sets of desert 
locust in 100 days 

 
 
 
accurate and reliable in describing the real scenarios of 
locust- maize infest infestation. 
 
Numerical  Simulation  of the Proposed  Model  
 
In this section, we investigate, the dynamical trend of the 
maize biomass, locust population, sales, and the 
corresponding revenue and profits, when estimated 
parameters in Table 2 are not varied. These findings 
entail to display the combined relationship in the trends 
of the model parameters when the estimated constant 
trapping rate ɻ = 0.6 is applied. To achieve this, we solve 
the system (1) numerically using Runge-kutta fourth 
order algorithms with the aid of ode45 solver on the 
MATLAB software environment, and initial conditions 

used in section 4. The results are summarized in Figure 
14-17. 

The results in Figure 14 indicates that, locust  
population  increases  within  the  first  10 days. As they 
increase in population, they consequently physically 
consume maize fruits and damage maize’s feeding 
habit which reduce their  yields (see Figure 15). The 
reduction in  maize yields does not go to zero, rather it  
stabilizes to a non constant quantity. Stabilization is 
observed because of the trapping efforts implemented to 
trapped locust which in turn reduce locust population 
and their risks on crop manifestation. This direct 
consumption leads to a substantial reduction in maize 
yields (see Figure 15). 

Figure 14 also indicates  the quantity    of     harvest 

/l%20
/l%20
/l%20
/l%20
l%20
l%20
l%20
l%20


        
 
 
 

 

 
 
Figur e 7: Locust population dynamics under 
different  trapping rates 

 
 

 
 
Figure  8: Harvested quantity in response to changes 
in trapping rates 

 
 

 
 
Figure  9: Sold quantity of locust in response to 
changes in trapping rates 
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Figure  10:  Revenue of selling locust in response to 
changes in locust trapping rates 

 
 
 
and sold locusts. The sale of locust is directly  
proportion  to the quantity  of harvested locusts. This 
indicates that, almost all harvested locusts are sold for 
business purposes. Increased sales, generates increased 
revenue (see Figures 14 and Figure 16). 

The relationship between revenue and quantity  of 
sold locust is represented graphically using a revenue 
curve in Figure 16. The curve shows how revenue 
increases in respect to the quantity demanded while the 
price is assumed to be fixed.  As the quantity increases, 
the revenue also increases. This suggest that, in order to 
attain maximum locust yield, trapping efforts should be 
utilized to the maximum level. 

Figure 16 indicates the positive gain (profit) throughout 
the locust outbreak. The profit is attained due to increased 
revenue relatively to incurred trapping, processing, 
distribution and marketing costs. 

The results in Figure 17 indicate the total losses resulted 
from locust-maize predation. The reduced maize 
productivity has resulted to the reduced revenue for maize 
production which in turn leads to losses in maize industry. 
This suggests that, the total loss should be compensated 
with locust trapping, processing and selling for business 
purposes. In this perspective, farmers should own full or 
partly (partnership) the trapping and processing facilities. 
 
The Effects of Trapping  Rates on the Locust 
Population,  Maize              Biomass and Profit  Maximization  
 
In this section, we assess the effects of trapping rates on the 
dynamical trend of the locust population, maize biomass, 
quantity of harvested and sold locust, the revenue and 
profi t generated from the sales of locust and maize biomass. 
To assess the effects of trapping rates, we numerically solve 
the system (1) using Runge-kutta fourth order algorithms 
with the aid of ode45 solver on the MATLAB software 
environment,  varying   trapping   rates  from  0  to  1  while  
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Figure  11: Profit  generated from sold locust in response 
to changes in locust tr apping rates. 

 
 

 
 
Figure  12: Dynamics of maize biomass in response to 
changes in trapping rates 

 
 
maintaining other parameter values in Table 2 constant, 
and the initial conditions  M (0)  =  1000,  L(0)  =  100,  H(0)  
=  0  and S(0)  =  0.  The trapping rate with the value 0 and 
1, indicates zero and maximum trapping efforts of locusts, 
respectively. According to alibaba website Alibaba (2023), 
the total fixed cost associated with trapping pests is around 
USD 217 333 $, while the variable cost ranges from USD 
4.347 139.23 $. The selling price of pests ranges from USD 
2.17 45 per one kilogram. In this paper, we have considered 
USD 2.17, 5 and 217 as selling price per one kilogram of 
locust, variable and fixed costs for trapping/processing 
locust,  respectively.  Referring    to  Tanzania   where   farm  

 
 
 
 

 
 

Figure  13: Profit  of maize production in response to 
changes in trapping rates 

 
 

 
 
Figure  14: Decline in maize productivity  due to locust 
manifestation 

 
 
 
lands are plenty, the variable cost and fixed for one hector 
of maize is around USD 300 and 217, respectively, while the 
selling price for 1 kilogram of maize is around USD 0.5. The 
numerical results are summarized in form of line graphs in 
Figures 7-13. The results in Figure 7 indicate that, the 
increase in trapping rates is inversely proportion to the 
increase in locust population. The increase in harvest rates, 
reduces the population of locust. This suggest that, more 
trapping efforts is needed to reduce locust population. This 
entails the use of more tools that have high trapping 
capacity. The results also indicate that, in the absence of 
trapping efforts, locust population does not increases 
exponentially, rather logistically. This is due to the fact that,  



 
 
 
 

 
 

Figure  15: Decline in maize productivity  due to locust 
manifestation 

 
 

 
 
Figure  16: Decline in maize productivity  due to locust 
manifestation 

 
 
 
with the presence of available resources (food, water, and 
other environmental factors), locust grows rapidly. Their 
increase, depletes the available resources, consequently 
leads to inter specific competition among them that results 
into deaths which eventually reduces their population size. 
Their decline however stabilizes to a non-constant value, 
and this is due to the fact that, locusts continuously 
replicate themselves through births, and therefore they can 
not vanish to zero. 

The results in Figure 8 indicate that, trapping rates is 
directly proportional to the quantity of harvested locust.  

The increase in trapping rates of locust, increases the 
quantity   of   harvested  locust   for  sales.  The   increase  in 
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Figure  17: Revenue and loss on maize productivity  due 
to locust manifestation 

 
 
 
harvest of locusts, leads to the increase in sales (see Figure 
9). 

The results in Figure 9 indicate that, keeping other 
factors constant, the sales of locust increase due to the 
increase in trapping efforts of locust. The increase in sales 
of locusts leads to more generation of revenue and profits 
as indicated in 11. 

The results in Figures and 10 and 11 suggest that, in 
order to get more revenue and profit from selling locusts, 
the business person and farmers should put much effort in 
increasing the locust trapping rates. 

The results in Figure 12 suggest that, maize biomass 
increases when the locust is harvested sufficiently. The 
results indicate that, the decrease in rates of trapping locust 
results in the decline in Maize biomass.  The result suggests 
that, to get maximum maize yields, locust must be 
harvested to the maximum with the available tools. This 
requires the use of mechanical tools which have high 
trapping capacity. 

The results in Figure 13 indicates that, the profit in maize 
farms, is attained only, when locust is harvested intensively. 
The results in Figure 13 suggest that, extensive trapping of 
locust can result into higher profit of maize biomass 
compared to the profit gained from selling locusts in Figure 
11. However, ineffective trapping of locust, results into total 
losses of maize production. Under this scenario, the profit 
of selling harvested locust can outweigh the total loss of 
maize production. The results suggest that, for trapping 
locusts effectively increases crop yields, profits gained from 
selling maize and harvested locust. 
 
 
Conclusion  
 
The developed model predicted the infestation effects of 
locust on maize production. This work acts as a  benchmark  
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for policy makers to set appropriate measure of controlling 
insects on farms at early stages of invasion. This work 
suggested environmentally friendly control measures that 
are appropriate for eliminating locusts. 
Trapping/harvesting locust through mechanical means is 
seemed to be the best way of generating income to farmers. 
The effects of trapping rates have been intensively 
explored. The increase in trapping rates reduces locust 
population, increases maize biomass, sales and associated 
revenue and profits. Furthermore, Figure 15 indicates rapid 
falls of maize productivity due to locust infestation within 
the first 10 days (see Figure 14). Immediate trapping of 
locust reduced their concentration after the first 20 days 
(see Figure 14). The increase in trapping correlates with 
the increase in revenue and profits (see Figure 16). The 
profit curve increases exponentially, implying that,  income 
generated from sales exceeds the total processing and 
distribution costs. This suggests that, trapping locust and 
processing them for business purposes can be of a great 
deal. Figure 17 indicates the total loss caused by locust 
infestation. The gains from selling the locust after 30 days 
outweighs the loss incured in maize production. This 
suggests that, farmers can buy simple trapping tools to 
catch/trap the locust and convert them for business 
purposes, which in turn compensates for the losses caused 
by locusts in their farms. 
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