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ABSTRACT
The Forest Savanna Transition zone within which the Upper Afram basin lies, account for a 
wide variety of food crops and plant species. This study examined the effects of changing ag-
ricultural practices on cultivation and availability of indigenous food crops within the basin. 
Qualitative data obtained from 240 farmers through individual interviews and Focus group dis-
cussions were analyzed thematically. The study revealed that even though the farmers employed 
the traditional mixed cropping system, the widespread use of agro-chemicals in the study area 
was limiting the practice of intercropping. This accounts for the current dominance of mono 
cropping system in the study area. These changes have affected the cultivation of a wide variety 
of indigenous foods within the basin. The uncontrolled use of agro-chemicals constituted one 
of the major agronomic constraints affecting the cultivation of these crops. Adequate technical 
support services to effectively control agrochemical abuse among the local farmers will, there-
fore, be required. Increased sensitization on the need for local farmers to refocus and maintain 
some of the traditional agricultural practices that ensured the cultivation of a wide variety of 
indigenous food crop varieties (NUCS) in their farms is also suggested.
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Introduction
Human dependence on agriculture for survival 
can be traced back to prehistoric times. Hunt-
ing, fishing and food gathering constituted the 
main source of livelihood.  This approach to 
human sustenance evolved with the cultiva-
tion of wild plants and domestication of wild 
animals (Chandrasekaran et al., 2010). Tradi-
tional farmers subsequently have focused on 
the cultivation of a wide range of indigenous 
crops and livestock breeds to meet the food 
and livelihood needs of households (Stefanie 

& Amend, 2008). Indigenous food crops were 
produced primarily based on the farmer’s ex-
perience and indigenous knowledge of sea-
sonal changes and environmental conditions 
(Maroyi, 2011). The application of indigenous 
knowledge in the cultivation of traditional food 
crops also ensured the sustenance of local cul-
ture, livelihoods and community resilience 
(Shava et al., 2009). Chivenge et al. (2015) 
further note that the cultivation of indigenous 
crops and plant species enhances genetic bio-
diversity and food security. Apart from their 
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role in maintaining cultural diversity among 
local communities, indigenous crops constitute 
an important component of agrobiodiversity 
(IPGRI, 2002). Their ability to thrive under 
harsh conditions makes them useful in climate 
change mitigation (Bala Ravi et al., 2006). In 
India, indigenous crops are cultivated mainly 
as mixed or intercropped with other fodder 
yielding cereals such as maize, grain legumes 
and sorghum (Bala Ravi et al., 2010). Mach-
akaire et al.  (2000) also assert that most in-
digenous vegetables in Zimbabwe thrive well 
under the traditional system of mixed crop-
ping. In Ghana, as in many other West African 
countries, the intercropping system constituted 
the main system of farming for several years. 
The traditional intercropping system ensured 
the cultivation and availability of a diverse 
range of indigenous crops. However, practic-
es such as bush burning, uncontrolled use of 
agro chemicals, inappropriate tillage and water 
management practices are constraining agri-
cultural production (MoFA, 2007). Mass use of 
systemic weedicides and the lack of knowledge 
of the conservation of seeds and tubers of in-
digenous crop varieties have been identified to 
be key factors in the genetic erosion of these 
crops (Nyadanu et al., 2015). The gradual ero-
sion of these crops has also been linked with 
agricultural intensification and policy issues 
(Bala Ravi et al., 2010). Lopez-Noriega et al. 
(2017) also note that the change in agricultural 
systems which now emphasises the cultivation 
of high-input and high-yielding crop species 
has led to the reliance on a few priority crops 
such as rice, wheat and maize. In Ghana, agri-

cultural systems now emphasise the cultivation 
and promotion of high yielding staple crops 
often resulting in the marginalization of other 
local food crop varieties and plant species. The 
Upper Afram basin which lies within the Forest 
Savanna Transition zone of Ghana is known for 
its relatively rich agrodiversity and intense ag-
ricultural activity. The agroecology account for 
the wide variety of food crops and plant spe-
cies. However, the extent to which the prevail-
ing farming systems and agronomic practices 
are influencing the cultivation of indigenous 
food crops in the basin is not well known. This 
study, therefore, examined the effect of chang-
ing agricultural practices on the cultivation and 
availability of indigenous food crop varieties 
and plant species in some communities within 
the basin. 

Materials and Methods
Study Area
The study was conducted in the Upper Afram 
basin, which lies within the Forest-Savannah 
Transition Zone of Ghana (Figure 1). The 
Forest-Savannah Transition Zone is located 
within the middle portion of the Brong Ahafo 
Region, the northern part of both Ashanti and 
Eastern regions and the western part of the 
Volta Region. This zone is considered as the 
food hub of the country and hence offers great 
potential for increased food productivity.  The 
basin has an annual average temperature of 
about 28oC (Ayivor et al., 2016) with average 
annual rainfall ranging between 1200 mm and 
1300 mm. 
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Figure 1: Study sites in the Upper Afram Basin             Source: CERGIS

Its population is made up of largely indigenous 
Asante and migrants from the northern parts 
of Ghana (Ayivor & Ntiamoa-Baidu, 2015). 
Farming is the primary activity among 
inhabitants within the basin. Three study 
communities comprising mainly of agricultural 
households, mostly engaged in crop farming 
were selected for the study. The communities 
include Nokwareasa, Dromankuman and 
Drobon.

Design
A qualitative research design was deemed to be 
most appropriate for the study due to the na-
ture of the research objectives. Creswell (2009) 
describes qualitative research as a research ap-
proach that seeks to explore and understand 
the meaning individuals or groups ascribe to 
a phenomenon. The study primarily sought to 
understand and provide rich descriptions of the 
phenomenon. The qualitative approach was 

therefore employed to elicit indigenous knowl-
edge from the local farmers in the study area. 

Sampling approach
240 farmers with over 15 years’ experience 
in farming were purposively selected from 
the three study communities. The farmers 
who comprised both males and females were 
identified with the assistance of the agricultural 
extension officers from the Ministry of Food 
and Agriculture (MoFA) offices and other 
community leaders within the study area.

Data Collection and analysis
Focus group discussions and individual 
interviews were used to collect primary data.  
Prior to the interviews, reconnaissance visits 
were made to the study area to seek both 
formal and verbal consent from the relevant 
institutions and the potential respondents. The 
qualitative data were analyzed using thematic 
analysis. All the audio-recorded interviews 
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were transcribed and themes identified and 
presented in descriptive forms. Trustworthiness 
and credibility of the research data were 
achieved through the use of multiple data 
collection instruments, including focus group 
discussions and individual interviews. Detailed 
transcription of audio recorded interviews and 
thorough descriptions of transcribed data were 
carried out. These were intended to cross-check 
and guarantee the accuracy and consistency of 
the data collected.  

Results and Discussion
Farming systems
Indigenous farming systems
Interviews with farmers on the indigenous 
farming systems employed in the communities 
studied indicated that farming within the Upper 
Afram basin occurred on a subsistence level.  
Households easily acquired lands for crop 
cultivation due to the availability of large tracts 
of lands and the proximity of the farm lands 
to their places of residence. Rotational bush 
fallowing was extensively practiced within the 
basin. Majority of the farmers reported that 
two main traditional cropping systems were 
employed in the past, mixed cropping and 
monocropping. The traditional mixed cropping 
which was the most commonly practiced in the 
basin, enabled farmers to cultivate diverse food 
crops. This also reduced the risk of losing all 
crop produce or yields. Similar assertions by 
Machakaire et al. (2000) and Bala Ravi et al. 
(2010) have both suggested that indigenous 
crops thrive well under the traditional mixed 
cropping system. Mabhaudhi et al. (2016) have 
also argued that indigenous crops in Southern 
Africa are found in cropping systems across 
the entire major agro–ecological zones. In 
the Upper Afram basin, however, only a few 
small holder farms currently engage in mixed 

cropping despite its known contribution to crop 
diversity.

Changing farming system
On the prevailing farming systems employed 
within the basin, the farmers pointed to a si-
gnificant shift from the traditional mixed or 
intercropping system to the monocropping 
system. The monocropping system is however 
practiced mainly by a few commercial farms. 
Among some of the commercial farms iden-
tified included, the National Service Scheme 
Farms - a 500-acre maize farm; Pee farms -  
1000-acre maize and beans farm and the Ejura 
Camp Prison farm. However, the farmers also 
reported that the introduction of agrochemicals 
in crop production has largely influenced ma-
jority of the farmers to lean towards the mo-
nocropping system. Exposure to selected food 
crops with high yielding varieties by officers 
from MoFA and the Council for Scientific and 
Industrial Research-Crops Research Institute 
(CSIR-CRI) also influenced the decision to 
adopt the monocropping system. This subse-
quently has resulted in the gradual erosion or 
marginalization of indigenous food crop varie-
ties in the study areas.

Agronomic practices
Traditional agronomic practices
With regards to the traditional agronomic prac-
tices, the farmers listed common practices such 
as the use of cutlass and hoe for land prepa-
ration and weed control; seed sowing through 
broadcasting by hand especially for cereals; the 
use of local materials such as cow dung, ash, 
solutions of Neem to control pests; use of local 
materials such as chicken droppings, livestock 
droppings or organic materials for soil fertility; 
hand harvesting of crops; and the use of barns 
or local silos for crop storage. These simple 
traditional practices are being replaced by new 
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farming practices. Table 1 presents an overview 
of the indigenous and current agronomic prac-
tices elicited from interviews with the farmers. 

The prevailing agronomic practices
The farmers reported that indigenous agro-
nomic practices are gradually giving way to 
new farming practices (Table 1).  Majority of 
the farmers had moved away from the manual 

means of land preparation to tractor ploughing. 
This according to them has resulted in the in-
creased demand for tractor services, especially 
during the peak seasons. Tractor services are 
therefore solicited from the Northern regions 
into Ejura in the Upper Afram basin to support 
those periods. 

TABLE 1
Summary of agronomic practices employed in the study communities

S/N Agronomic 
Activity Previous practice Current practice Possible Negative Effect of current 

practices on Soil/Crops (NUCS)

1. Land preparation Use of cutlass and hoe

Use of total non-selective 
herbicides; Use of tractors 
especially in Upper Afram 
Basin (UAB).

Threat to biodiversity; Destroys wild to 
semi-natural habitats (Pesticide Action 
Network Europe PAN, 2017).

2. Sowing Broadcasting by hand 
eg. cereals and seeds

Use of pole and line for 
planting; Use of planters 
mainly for maize UAB (by 
a few people). 

Management Practices

3 Weed control Use of cutlass or hoe Use of selective weedicides Disrupt functional soil structures and 
pollination services (PAN, 2017)

4. Pest control

Use of local materials 
such as cow dung, 
ash, solutions of 
neem, etc;
Practice of crop 
rotations.

Use of pesticides 
(insecticides, rodenticides, 
etc.)

Agrochemical use increases likelihood of 
pest outbreaks

5. Soil enhancer

Using local materials 
such as chicken 
droppings, livestock 
droppings or organic 
materials; 
Through crop 
rotations and fallow 
periods.

Use of chemical fertilizers

Agrochemical usage introduces foreign 
weeds, which rather deplete the soils 
of moisture and nutrient. (Baishya, K, 
2015);
Continuous fertilizer application can lead 
to acidification of soil which affects most 
crops (Ogbodo & Onwa, 2013); 
Can cause significant variations in the 
populations of soil micro-organisms 
(Ogbodo & Onwa, 2013)

6. Harvesting Hand harvesting
Hand harvesting;

Use of harvesters for maize

Unsustainable harvesting of leaves and 
bark can affect the survival rate of the 
crop or population size over the long 
term (Cocks & Dold (2004); Gaoue & 
Ticktin, (2008)

7. Storage Kept in barns with 
warmth or local silos.

Preserved with 
agrochemicals

8. Watering Rain-fed Rain-fed Rainfall variability leads to poor growth 
and  low crop yield (Mkonda, 2014)
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Mechanized farming which involves tractor 
ploughing was found to be relatively prominent 
on large commercial farms in the study area. 
Even though the tractor ploughing seemed more 
efficient, its adverse effect on the cultivation of 
some food crops such as yam which requires 
the presence of trees that serve as stakes was 
a source of concern. Tractor ploughing creates 
ridges which leads to soil erosion. Harrowing, 
a process that involves the loosening of the soil 
is the common way of addressing this problem 
created by the ploughing process. Most farmers 
however are not able to bear the cost of har-
rowing and are therefore compelled to plant on 
the ridges. This potentially reduces the number 
of seeds that can be cultivated on a hectare of 
farm land thereby affecting yields. The activity 
of seed sowing which involved broadcasting of 
seeds by hand especially for cereals is currently 
giving way to the use of the pole and line meth-
od; and planters particularly for maize cultiva-
tion. Selective weedicides are now commonly 
used in weed control. The spraying of weedi-
cides on the field, soon after planting, helps to 
suppress the emergence of weeds. This ensures 
that the crops attain a certain height before the 
weeds begin to grow and compete with them. 
Due to the extensive use of agrochemicals in 
weed control, the practice of mulching has re-
duced considerably. The mulching process en-
sured the conservation of soil moisture, regula-
tion of soil temperature, prevention of erosion, 
suppression of weed growth and soil fertility 
(Sharma & Bhardwaj, 2017). Pest control that 
traditionally involved the use of local materials 
such as cow dung, ash, solutions of neem seed 
(Azadirachtin) extract are also not commonly 
used now due to the introduction of pesticides 
including insecticides and rodenticides. Crop 
rotation and the fallow periods allowed farm 
lands to regain their fertility. The application 

of local materials such as chicken droppings, 
livestock droppings, or organic materials also 
helped in enriching the soil. These practices 
however have declined due to the introduction 
and use of chemical fertilizers for soil fertility. 
The use of ashes as a form of “insecticide” for 
the cultivation of food crops such as okro and 
beans has been replaced by insecticide such 
as Dichlorodiphenyltrichloroethane (DDT). 
Neem was used as an insecticide, whilst chick-
en droppings served as fertilizers. These forms 
of “natural insecticides”, according to the 
farmers, are no more in use due to the need to 
secure relatively large farm produce from pest 
invasion and destruction. Farming in the study 
area is basically rainfed with a few individu-
al farms resorting to the use of other sources 
of water including small scale irrigation sys-
tems. Harvesting of crops which were carried 
out manually using family labour has been re-
placed largely by harvesters, especially for the 
large commercial farms. Harvested food crops 
were kept in local silos or barns which provid-
ed warmth. This notwithstanding, post-harvest 
loss continues to be a major challenge in the 
study area.  The use of agrochemicals for crop 
preservation has also replaced the old methods 
of crop preservation.

Agrochemical use
The use of agrochemical to boost agricultural 
production is widely acknowledged as it gua-
rantees and enhances agricultural productivity 
(Omari, 2014). In Ghana, agrochemical abuse, 
particularly pesticides, remain a major source 
of concern given the attendant adverse effects 
on human health and the environment (Asante 
& Ntow, 2009). Majority of the local farmers 
indicated that, although the introduction of 
agrochemicals has enhanced crop production 
and made land preparation much easier, its 
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attendant adverse effect on their health was a 
source of concern. The adverse effects of the 
chemicals on some particular crops such as 
pineapple, cocoyam, Misewa (Pepper), Yaa 
Asantewaa (Solanum sp.), Nsusua (Solanum 
sp.) among others were also recounted. The 
farmers reported that lands that hitherto were 
not suitable for crop cultivation are now usable. 
A typical example cited by a local farmer is 
sugarcane lands. The use of agrochemicals 
for crop production in the study communities 
can be traced to its first application to cowpea 

cultivation during a demonstration exercise 
by Adventist Development and Relief Agency 
(ADRA) in 2013. Total weed killer for example 
was used for clearing weeds in swampy areas. 
Fertilizers and pesticides are the commonly 
used agrochemicals in the area. The pesticides 
identified during the study include insecticide, 
herbicides, weedicide and fungicides. These 
pesticides belonged to category II and III of 
WHO/FAO classification of pesticides which 
are known to be moderately and slightly hazar-
dous chemicals respectively (Table 2).  

TABLE 2                                                                                                                                                                        
Mostly used pesticides by farmers in the Upper Afram basin,                                                                                       

active ingredients and WHO/FAO classification
Types of pesticides Common name Active ingredients WHO/FAO 

classification

Herbicides Shye nwura
Condemn
Atrazine liquid
Kabasate red
Power

41% glyphosate/l
Glyphosate 41%
Atrazine 500 G/L SC
Glyphosate 480g/l
Fenoxaprop-p-ethyl 10 EC

III
III
III
III
O

Insecticide Lambda
Confidor
Sampiriphos 
Sunpyriphos 
k-optimal

Eradicot T

Lambda-cyhalothrin 50 
g/L
Imidacloprid
Chlorpyrifos ethyl
Lambda-cyhalothrin + 
Acetamiprid
Maltodextrin

II
II
II
II

Note:  II = moderately hazardous; III = slightly hazardous; O = Obsolete as pesticide, not clas-
sified

Changing farming practices and indigenous 
food crops
The current preference for high-input and 
high-yielding crop species arising from chan-
ging agricultural systems has led to the empha-
sis on the cultivation of selected staples such as 
rice, wheat and maize (Lopez-Noriega et al., 

2017). Following this paradigm shift in agri-
cultural systems, Ghana now emphasizes the 
cultivation of selected high yielding staples. 
Changing farming practices and the consequent 
effect on agricultural production as reported by 
the local farmers in some farming communi-
ties in the study area give credence to this as-
sertion. The study revealed that agrochemical 
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abuse constitutes one of the major agronomic 
constraints affecting the continuous availabi-
lity of indigenous food crops in the study area. 
Widespread use of the chemicals is affecting 
the availability of the indigenous crops and 
their wild relatives as these crops are deprived 
of their natural and undisturbed environments 
in which they thrive. Agrochemical use is also 
associated with foreign weeds, which deplete 
the soils of moisture and nutrient (Baishya, 
2015). The study found that the application of 
agrochemicals (weedicides) on farms resulted 
in the destruction of both farm crops and weeds 
thereby destroying some of the indigenous 
crops in the study area. These observations are 
consistent with the findings of Nyadanu et al. 
(2015) who identified factors such as the in-
creased use of systemic weedicides as being 
responsible for the genetic erosion of indige-
nous crops. 

Conclusion
Farmers in the Upper Afram basin have over 
the years employed various traditional farming 
practices in the cultivation of their food crops. 
The study findings showed that traditional 
agroforestry and the traditional mixed cropping 
system employed by the farmers over the years 
ensured the availability of a wide range of in-
digenous food crops for households. The study 
also established, however, that the widespread 
use of agrochemicals among the farmers for 
crop production was limiting the practice of the 
traditional mixed cropping system. Agrochem-
ical abuse was found to be widespread among 
the farmers and this constituted one of the ma-
jor agronomic constraints affecting the cultiva-
tion of the indigenous crops. Agrochemical use 
had significantly affected the traditional agro-
nomic practices employed by the farmers with-
in the study basins. The study concluded that 

the changing farming systems and the gradual 
shift from the traditional agronomic practices 
by the farmers have to a large extent affected 
the continuous availability of indigenous food 
crops within the study basins. These notwith-
standing, the cultivation of some of these crops 
were found in certain areas. The provision of 
adequate technical support services to control 
agrochemical abuse among farmers at the dis-
trict and community levels will, therefore, be 
required. It is also recommended that the local 
farmers are sensitized to refocus and maintain 
some of the traditional agricultural practices 
that ensured the cultivation of a wide variety of 
indigenous food crop varieties (NUCS). These 
findings are imperative as they provide an un-
derstanding of the phenomenon and an indi-
cation of the extent to which indigenous food 
crops are being marginalized as a result of the 
changing agricultural practices in the Upper 
Afram basin. 
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