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Abstract

1 2 3 4 5*E. Yeboah ,  R. Ampadu-Ameyaw ,  A. Opoku ,  F. Ansah-Amprofi ,  M. Fosu ,  

4.Department of Agriculture, Birim Central Municipality, Akim Oda, Ghana.

Soil fertility remains a challenge in Ghana and other sub-Saharan African countries. Most nutrient 
balances on farmers' fields are negative due to nutrient mining resulting from continuous 
cultivation of farmers' fields. The major farming systems in the region are characteristically low-
input and rely heavily on resident soil organic matter, which is very low due to environmental and 
socioeconomic factors. Ghana has one of the lowest fertiliser application rates in the sub-region 
as a result of the inability of farmers to afford this input. The introduction of integrated soil 
fertility management (ISFM) practices, which is premised on combining organic resources and 
inorganic fertilisers to combat soil fertility decline in combination with appropriate germplasm is 
being introduced as one possible technology that can reduce soil infertility. This review takes a 
critical look at the implementation of ISFM in Ghana with particular emphasis on challenges to 
adoption and implementation. Results indicate that most of the successes of this technology 
occurred in the northern parts of the country; however, proper implementation will require more 
effort to address challenges such as information flows in the value chain. The other solution is a 
need for a policy shift towards implementing the technology in addition to infrastructure 
development and the development of fertiliser markets.

La fertilité des sols reste un défi au Ghana et dans d'autres pays d'Afrique subsaharienne. La 
plupart des bilans de nutriments dans les champs des agriculteurs sont négatifs en raison de 
l'extraction de nutriments résultant de la culture continues des champs des agriculteurs. Les 
principaux systèmes agricoles de la région sont caractérisés par une faible utilisation d'intrants et 
dépendent fortement de la matière organique présente dans le sol, qui est très faible en raison de 
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facteurs environnementaux et socio-économiques. Le Ghana a l'un des taux d'application 
d'engrais les plus faibles de la sous-région, car les agriculteurs n'ont pas les moyens d'acheter cet 
intrant. L'introduction de pratiques de gestion intégrée de la fertilité des sols (GIFS), qui repose 
sur la combinaison de ressources organiques et d'engrais organiques pour lutter contre le déclin de 
la fertilité des sols, en association avec un matériel génétique approprié, est présentée comme une 
technologie susceptible de réduire l'infertilité des sols. Cette étude jette un regard critique sur la 
mise en œuvre de l'ISFM au Ghana, en mettant l'accent sur les défis posés à l'adoption et à la mise 
en œuvre. Les résultats indiquent que la plupart des succès de cette technologie ont eu lieu dans les 
régions du nord du pays; cependant, une mise en œuvre adéquate nécessitera plus d'efforts pour 
relever des défis tels que les flux d'information dans la chaîne de valeur. L'autre solution est la 
nécessité d'un changement de politique en faveur de la mise en œuvre de la technologie, en plus du 
développement de l'infrastructure et des marchés des engrais.

Mots Clés: ISFM; germoplasme; ressources organiques; engrais inorganiques; fertilité des 
sols.

The green revolution initiated by Nobel 
laureate Norman Borlaug at the International 
Centre for Maize and Wheat Improvement 
(CIMMYT) in Latin America and Asia in the 
1940s   was very successful because it relied 

Introduction 
Generally, wherever farming has depended on 
traditional practices (slash and burn) with 
intervening fallow periods between cropping, 
the mining of soil nutrients is prevalent and 
sustainable farming is difficult (Baah-Ofori 
& Amoakohene, 2021; Vanlauwe et al., 
2015). This is particularly common in sub-
Saharan Africa (SSA), where crop cultivation 
has intensively depended on traditional 
practices such as land clearing, bush burning, 
and tilling of the topsoil using hoe and 
rudimentary implements; resulting in 
negative nutrient balances on most farmers 
fields as a result, most nutrient balances are 
negative on farmers' fields. This traditional 
practice has been cited in literature as one of 
the main causes of the current deterioration of 
soil fertility in most parts of the developing 
world (Snoeck et al., 2010).There is an urgent 
need to adopt modern agricultural practices  
which thrive on the use of system innovation 
and improved farming.

on technology such as improved crop 
varieties, irrigation, and input of fertilisers 
and pesticides (Ramson et al., 2003) . These 
successes were, however, not realised in 
Africa, especially SSA, because of the high 
costs of agrochemicals, which are beyond the 
purchasing power of many farmers in the 
region. These challenges have led to the 
development of innovative ways of farming, 
taking into consideration the socio-economic 
and other external influences on farming in 
the sub-region. One such technology has been 
the introduction of the integrated soil fertility 
management (ISFM) concept. Drawing its 
roots partly from the integrated crop and pest 
m a n a g e m e n t  c o n c e p t  a m o n g  o t h e r 
technologies, the focus of this model is  the 
combination of organic and inorganic 
resources with appropriate input and germ-
plasm to increase yields and break poverty 
(Baah-Ofori & Amoakohene, 2021).

Agriculture contributes significantly  to the 
gross domestic products (GDPs) of many 
economies in the sub-region, and in a country 
such as Ghana, 54% of GDP is from 
agriculture with an annual growth rate of 
5.5% and accounts for over 40 % of export 
earnings, while at the same time providing 
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Integrating soil fertility management in SSA 
has been met with mixed success. While 
certain countries such as Kenya, Tanzania, 
Zambia and Rwanda have enjoyed relatively 
high successes in the implementation of the 
concept, countries such as Ghana, Nigeria and 
Niger have not achieved much. In Ghana, for 
example, the concept had a fair success only 
in the northern parts of the country, while the 
other parts barely practised it (Vanlauwe et 
al., 2015).

The focus of this review is to examine the 
concept of ISFM in Ghana from theory to 
practice and why it has failed to live up to 
expectations. In this paper, the authors 
focused on ISFM, a hybrid form of 
technology which has become essential for 
the agricultural sector. The case of Ghana is 
particularly presented even though the 
practice is yet to capture the interest of more 
farmers. The focus on ISFM is necessary for 
several reasons, but mainly because the 
prerequisite for agricultural intensification is 
investments in soil fertility and that both 
organic and mineral fertilisers are needed to 
sustain soil health and increase crop 
production (Vanlawue et al., 2010). Although 
the practice of ISFM is based on key thematic 
areas, modifying the practice to specific agro-
ecologies is necessary for a successful 
implementation of the principles of the 
technology (Vanlauwe et al., 2006). 

As described above, ISFM as a practice 
underscores the need for complementary 

over 90 % of the food needs of the country 
(MoFA/SRID, 2011)  It is no wonder that .
when agricultural productivity declines in 
Ghana and most countries of the sub-region, 
there is a drop in foreign direct investments 
(FDIs) and standards of living of the 
populace. Innovations in agriculture have 
been seen as the panacea to poverty reduction 
in the sub-region  (Kuivanen et al., 2016). 

roles by combining a number of technologies  
(Ailincăi et al., 2012) for higher crop 
productivity and increasing the sustainability 
of farmers' income. One way of ensuring 
increased productivity, sustainable agricult-
ural development, and food security, as well 
as increased incomes among small-scale 
farmers, is through a proper and efficient 
transfer of knowledge of ISFM, the provision 
of incentives and access to input and output 
markets, which lies in the realms of national 
stakeholders. This paper explores literature, 
with the aim of establishing the benefits of 
ISFM in Ghana. More specifically, it hopes to 
contribute to the policy debate by advising 
stakeholders on reassuring farmers of the 
benefits of adopting ISFM practices because 
not much research on ISFM has been 
conducted in the country. Examples and best 
practices will be drawn from Africa and other 
developing countries from other regions.

This paper focuses on the need for ISFM in 
Ghana and the challenges facing the 
agricultural sector in terms of the efficiency of 
implementation in the various agroecologies 
of the country. Such an exercise will aid in 
informing policy decision and exploring 
challenges with the technology, which needs 
review, especially when advanced machinery 
is involved. 

Materials and Methods
The review relied heavily on publications on 
technologies introduced to farmers in Ghana 
over the years, with particular emphasis on 
ISFM using the search engines “Scopus” and 
“Google Scholar”. The authors did an online 
search using the terms “ISFM” and “soil 
fertility”, “channels of ISFM information”, 
and “sources of information on ISFM”. 
“Communication strategies for ISFM 
dissemination”, “challenges to ISFM 
adoption”, and “using communication to 
address ISFM”. The search was done from 
June to August 2022 and was limited to the 
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period between the years 2000 and 2022; 
however, annual reports, databases such as 
the CABI database (https://cgspace. 
c g i a r . o r g ) ,  C G I A R  d a t a b a s e 
(ht tps: / /www.cabidigi tal l ibrary.org) , 
sciencedirect.com and publications of 
institutions in the agriculture value chain were 
also consulted.

The search generated 121,000 results, which 
included journal articles, published theses, 
conference proceedings and technical reports 
from across the globe. Several of these 
publications were excluded from the review 
due to criteria set by the authors, which are 
shown in Table 1. The reviewers excluded 
studies outside SSA.  For publications 
appearing in journals and reports, only the 
journal article option was selected.  In the end, 
63 documents met the set criteria and were 
subsequently selected for analysis. A seven 
(7) item coding scheme in Table 1.0 was 
developed to aid the content analysis of 
documents acquired to elicit answers to the 
review questions. The main review questions 
were: What is the state of ISFM in Ghana? Is 
inorganic fertiliser the limiting factor in the 
implementation of ISFM? Is information on 
the practice of ISFM available to farmers? 
Some of the items on the coding scheme were 

descriptors and captured essential articles 
such as 'title', 'authors', and 'year of 
publication' and the focus of the research. 
Annual reports of agricultural related 
organisations such as Alliance for a Green 
Revolution in Africa (AGRA), CSIR-Crops 
Research Institute (CRI) and Ministry of Food 
and Agriculture (MOFA), Ghana were also 
reviewed. Studies involving ISFM and rice 
and maize were included in the review 
because they are two major staples consumed 
in Ghana. 

Results
Definition of ISFM 
The need for sustainable intensification of 
agriculture and the increasingly high cost of 
inorganic fertiliser in SSA and Ghana, in 
particular, has informed the need to encourage 
farmers to adopt a hybrid soil management 
practice that has the potential to improve farm 
productivity and thereby provide higher 
income given the availability of market for the 
farm produce. A new and promising hybrid 
practice of the one described above is ISFM, 
which promises to support poverty reduction 
programmes. Although it is a relatively new 
technology that supports soil fertility 
improvement, ISFM has already attracted 
several definitions. In general, ISFM can be 

Studies inside sub-Saharan Africa

Studies on soil fertility management (SFM) 

strategies with emphasis on ISFM

Fertiliser/germplasm interactions 

Conference proceedings

Studies with crop and animal manure

Ghana fertiliser subsidy program

Field trials with maize and rice

studies outside sub-Saharan Africa

which focused on non-ISFM strategies

non-germplasm/fertiliser interactions of 

duplicated conference proceedings

non-animal and crop manure studies

non-fertiliser subsidy programs of Ghana

fertiliser trials with non-cereal crops 

Inclusion criteria for study Exclusion criteria for study

Table 1.0. Inclusion and exclusion criteria
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The International Fertiliser Development 
Centre (IFDC) has attempted to define and 
explain the technology. According to the 
IFDC, integrated soil fertility management 
(ISFM) comprises a set of agricultural 
practices adapted to local conditions to 
maximize the efficiency of nutrient and water 
use and improve agricultural productivity 
(IFDC, 2010). The central tenant of the ISFM 
focuses on the combined use of inorganic 
fertilisers and organic manure (crop residues, 
compost and green manure) to replenish lost 

According to some authors, such as Breman 
(2011) and Fofana et al. (2008), ISFM refers 
to an integrative use of inherent soil nutrient 
stocks, locally available soil amendments, 
and mineral fertilisers to increase the 
productivity of the land while maintaining or 
enhancing soil fertility. This suggests that any 
agricultural intensification policy aiming at 
increasing yield would require using mineral 
fertilisers, which, when not properly used, 
may lead to serious damage to soil fertility, 
and in the long term, yield may decline due to 
acidification processes. It has also been 
realized that the nutrient content of organic 
sources is relatively low and not abundantly 
available to the farmer (Vanlauwe et al., 
2006).

described as a soil fertility management 
practice that uses mineral or inorganic 
fertiliser, in combination with organic inputs 
a n d  g e r m p l a s m  a p p l i e d  i n  a  l o c a l 
environment, where local knowledge on how 
to adapt the practice or technology is 
followed. By this definition it suggests that 
ISFM aims at optimizing agronomic use 
efficiency of the applied nutrients and to 
improve crop productivity.  While this 
definition is generic, the combinations of the 
various elements have varied in many 
locations. This variation in the definition of 
the technology is critical and should be 
emphasized (Vanlauwe et al., 2006). 

soil nutrients.  According to IFDC, this 
technology improves soil quality and the 
efficiency of fertilisers and other agro-inputs.  
A combination of inorganic and organic 
fertilisers has been suggested as a superior 
remedy for soil infertility in most parts of 
SSA, including Ghana. 

A literature survey suggests that although 
evidence exists to show the potential of soil 
fertility management in improving crop 
yields in the country, there is a dearth of 
information on ISFM. Research has shown 
that, in general, the adoption of any soil 
management practice, such as,  ISFM is 
highly influenced by the availability and 
accessibility of  the appropriate components 
of the technology (Whalen, 2012) Examples 
exist in some  SSA countries, such as Kenya, 
Uganda, Tanzania,  Malawi and  Ghana, 
suggesting that sustained input availability 
has worked well in the sub-region. This 
means that when there are workable policies 
to support private-public partnerships, such as 
governments partnering with input dealers to 
execute a fertiliser policy, achieving good 
results from agricultural innovations and 
interventions is possible. Successful 
implementations of ISFM, however, have 
faced some challenges in Ghana, with poverty 
being the most prominent as it limits people's 
accessibility to the products or various 
components of the technology. This situation 
will  likely continue into the foreseeable 
future as poverty remains prevalent among 
farmers in SSA (Vanlauwe et al., 2015). 
Technological dissemination needs to be 
complemented by a financing facility such as 

Like some SSA countries, some institutions' 
programs, such as AGRA's Soil Health 
Program in Ghana, have ISFM as a 
framework for boosting crop productivity.   

The agriculture policy environment and 
ISFM in Ghana  
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subsidies to stabilize input supply and 
demand. This is possible if the policy 
env i ronmen t  i s  f avou rab l e .  Po l i cy 
interventions should aim at lowering input 
costs. The successful implementation of 
policies such as  ISFM is also linked to a well-
trained extension service since most farmers 
lack the technical capacity to implement 
ISFM without technical support (Patricia & 
Tawiah, 2001).

 In most African countries the agriculture 
extension officer: farmer ratio is about 
1:13,000 against the recommended ratio of 
1:400 (Anang et al., 2020). This challenge is  
further exacerbated by the unavailability of 
logistics for  extension agents to effectively 
implement their tasks, necessitating private 
sector involvement in equipping the 
Extension Services Department of MoFA 
(Morris et al., 1999). Policies that could boost 
the capacity and quality of extension services 
must aim at improved recruitment rates, in-
service training and provision of tools for 
extension personnel (Weiske & Soren, 2006).

Opportunities for ISFM development in 
Ghana
 One of the aspects of employing ISFM is the 
simultaneous application of organic and 
inorganic resources based on the assumption 
that there will be positive interactions 
between the two which will benefit farmers. 
In recent years, the focus of soil fertility 
research has shifted towards combining 
organic and inorganic resources to arrest the 
declining soil fertility levels in SSA.  ISFM is 
a soil fertility technology that uses inorganic 
fertiliser, organic inputs and germplasm 
combined with local knowledge on how to 
adapt the practice or technology to local 
conditions (Plate 1). ISFM approach 
embraces local resources or materials and 
external resources (fertilisers) applied in a 
local context or a particular combination into 

 

a single technology depending on availability 
of resources, local or scientific knowledge 
and crop demands (Figure 1).

These organic resources include crop residues 
(such as groundnut leaf, rice straw, maize and 
sorghum stovers; prunings of cowpea and 
soybean; and cassava litter), green manures 
(such as Mucuna pruriens, Chromolaena 
odorata, Crotalaria juncea, Panicum 
maximum, etc.) and agro-industrial by-
products (e.g., coffee husk, rice husk, sugar 
cane bagasse, etc.).
 
Table 2 presents the nutrient composition of 
some selected green manures in Ghana. These 
low-cost organic resources are obtained 
through cultivation or from nature, which can 
be applied as manure or compost. The green 
manures sources (C. odorata, P. maximum 
and C. juncea) contain appreciable quantities 
of nutrients which can potentially improve 
soil fertility; however, accessibility is 
constrained in many farming systems and 
could perhaps also be a challenge in the ISFM 
practice, Governmental interventions such as 
the national seeds program is sorting these 
challenges out (Fening et al., 2011). 

Meanwhile, alternative uses of these 
resources, such as for fuel, feed and fibre and 
the labour needed to gather and process these 
resources limit their potential use. Also, it is 
quite expensive to transport compost made 
from these materials to farm plots. Converting 
these residues to biochar is faced with 
constraints of technology and yield from 
residues that contain low recalcitrant carbon.

Moreover, animal manures are valuable 
sources of nutrients which have the potential 
to increase crop yields when applied. They are 
also known to improve soil organic matter 
content and soil structure. These organic 
resources are widely available in Ghana in 
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Figure 1. Conceptual relationship between the efficient use of resources as one moves from 
current practice to achieve ISFM. Source: Vanlauwe et al. (2010)

C. odorata                24.6         4.2         25.6                32.1        23.3       10.8                 1.6

C. juncea                 10.7          3.8        13.8                 27.4        24.2       12.4                0.73

P.maximum              24.9         3.3        26.1                 26.0        20.2       13.2                 1.5

Green manure N P K Ca Mg Lignin Polyphenol
(mg/g) (%)

Table 2. Nutrient and proximate composition of selected green manures in Ghana 

Source: Fening et al. (2011)
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Table 3. Nutrient content of poultry, cattle, and sheep manures

Source: FAO (2005b) (based on CSIR-SRI, 1997)

livestock farming communities. The two most 
important animal manures are poultry and 
cattle manure. Manure from cattle is abundant 
in the Sudan and Guinea   savannah agro-
ecological zones because cattle rearing is a 
popular activity there.  Poultry manure is 
popular in the forest zones where poultry 
farms abound. 

Table 3 presents nutrient content of animal 
manures. It is clear from the table that poultry 
manure contains the highest nutrient content 
compared to cattle and sheep manure.

In some instances, it has been established that 
organic resources are poor in nutrient quality 
and insufficient in quantity terms to meet the 
nutrient needs of crops when solely applied 
(Roy et al., 2022; Zhang et al., 2021; Cayuela 
& Rasse, 2019; Wang et al. ,  2017). 
Alternatively, application of inorganic 
fertilisers in combination with organic 
resources have the potential to yield the 
desired results. This is through a synergistic 
interaction between the inorganic fertiliser 
and the organic resource, leading to 
agronomic efficiency and increased soil 
nutrient buffering capacity (Linquist & 
Phengsouvanna, 2007) .

Ghana is endowed with significant reserves of 
limestone and some marginal reserves of    
sulphur (S) – bearing minerals that can be 
utilized directly as nutrient sources or  as raw 
materials for processing into fertiliser, 
although the potential for economic 
development is small (Saidou et al., 2010). 
Liming materials contain calcium and 
magnesium carbonates that can neutralize soil 
acidity, stimulate soil microbial activity and 
supply essential nutrients such as Ca and Mg. 
In cases where the liming potentials of the 
applied organics are low and where liming 
materials are not available, external sources 
of lime can be included in the technology.  
Similarly, sulphur, a component of fertiliser, 
can be obtained domestically (De Luca et al., 
2 0 1 2 ) .  H o w e v e r ,  f e r t i l i s e r  i s  n o t 
manufactured domestically;  Ghana  imports 
huge tons annually (FAO, 2005). Fertilisers 
are available on the domestic market but are 
expens ive  due  to  poor  d is t r ibu t ion 
mechanisms, local marketing margins and 
trade tariffs. The government of Ghana, for 
example, introduced the Ghana fertiliser 
subsidy program in 2008 to improve fertiliser 
usage among farmers; however, as at the time 
of this writing the program is not being 
implemented well and has not alleviated the 
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Farmers in rural areas, especially  in very 
remote communities, find it difficult to access 
fertiliser markets; when they finally get it,  it 
is at a higher price, further driving them into 
debts and becoming  a disincentive to procure 
fertilisers (Kanza et al., 2022). Poor road  
networks also hinder the transport of organic 
resources such as compost from the 
production site to farmlands. Bellwood-
Howard et al. (2015) reported that farmers in 
Northern Ghana overwhelmingly indicated 
poor transportation facilities as their primary 
barrier to composting. Therefore, improve-
ments in road infrastructure by the govern-
ment will contribute to ensuring the proper 
functioning of transportation systems with 
reduced transaction costs. Opening up rural 
communities will be essential to scaling up 
ISFM as it will facilitate the distribution of 
fertilisers, transport of organic resources, 
farmers' access to improved germplasm and 
access to extension services. Thus, improve-

low levels of fertilization adoption in the 
country (Jayne et al., 2015). The current 
(2023) fertiliser subsidy may be helpful to 
ensure that the fertilisers are affordable and 
within the reach of smallholder and poor 
farmers. 

Poor infrastructure, such as poor roads, lack 
of marketing facilities, and inadequate 
communication infrastructure, can lead to 
prohibitive transaction costs with negative 
consequences on household participation in 
markets. The feeder road networks in rural 
areas are bad and lack maintenance, which 
can render these communities inaccessible 
during rainy seasons. In Ghana, poor road 
networks, poor tariff infrastructure, and poor 
distribution mechanisms result in high 
transaction costs, which could sometimes 
make up about 50% of the  fertiliser price, as 
is the case for many other countries in the sub-
region (Kanza et al., 2022)

ments in infrastructure will affect the 
movement of the various components of 
ISFM and ensure the adoption of ISFM 
technology.  Therefore ,  the  ongoing 
infrastructural development by Government 
coupled with the fertiliser subsidy will help 
address the issue of high transaction costs. 
Bellwood-Howard et al. (2015) recomm-
ended that state and private investments to 
improve infrastructure are essential for 
sustainable ISFM. 

Technologies
ISFM embraces a combination of existing and 
new technologies to maximise agronomic 
eff ic iency.  Current ly,  a  plethora of 
technologies have been developed and 
released in Ghana including improved crop 
varieties, input technologies and farm 
management practices (Afrifa et al., 2010a) . 
These technologies come with distinctive 
characteristics which make them adaptable to 
particular local conditions. These make most 
of the existing technologies applicable within 
the ISFM context, and this is what has been 
done in the Northern regions of Ghana where 
ISFM is being practised  (Bloem & Hopkins, 
2006). This implies that a nationwide upscale 
of ISFM technology is possible, given that 
these technologies are used in other parts of 
the country but adapted to suit local 
conditions. Table 3 presents selected 
technologies in Ghana which can be 
mainstreamed into ISFM. For instance, 
Northern Ghana is characterised by a long dry 
season, so improved drought tolerant and 
early maturing varieties can be integrated into 
ISFM technology. Results indicate that 
farmers in  Northern Ghana prefer crops with 
high yield, large grain size and drought 
resistance (Oppong-Anane, 2013). Ghana's 
research institutions, especially CSIR and the 
universities, are still contributing to the 
development of appropriate technologies 
adaptable to the various agro-ecological 
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conditions, and this have  intensified over the 
years (Frimpong Manso et al., 2019). 

Germplasm is an important component 

Input technology is another vital component 
of ISFM. Issues related to input unavailability 
are many and range from socio-economic to 
political interference, with at least three 
standing out: (1) inorganic fertilisers are 
delivered in different formulations and may 
not resolve  local nutrient deficiencies , (2) 
nutrient deficiencies of soils vary from one 
locality to another necessitating different 
optimal fertiliser application rates between 
farms in the same locality or on the same field, 
and (3) fertiliser is expensive and therefore 
optimal application rates vary with variations 
in the fertiliser-output price ratio (FAO,  
2005), necessitating a thorough understand-
ing of the complexities arising  with this 
technology. The good news is that research 
and initiatives taken over the years have 
overcome the bottlenecks associated with 
fertiliser technology and made it more 
attractive and accessible. Following several 
on-farm trials, fertiliser recommendation 
rates have been made simple for various crops 
grown in the various agro-ecological zones.  
For example, the Ghana Grains Development 
Project  (GGDP) recommendation for maize 
(Aflakpui & Dapaah, 2011), and CSIR-CRI  
and SARI's recommendation for rice (CSIR- 
SARI, 2011). Implementing the fertiliser 
subsidy program has also helped increase the 
adoption of inorganic fertiliser technology in 
the country. The awareness and adoption of 
technologies have been increasing among 
farmers in  Northern Ghana largely because of 
the continued interaction between farmers, 
extension agents and research institutions 
(Wood, 2013), suggesting more collabora-
tions between stakeholders will generate 
more benefits. The same holds for the 
Southern sector of Ghana.

The use of crop-specific right fertiliser and 
organic resource combinations for various 
crops in the various agro-ecosystems

For maize, compound fertilisers such as NPK 
15-15-15 or NPK 20-20-0 is recommended, 
and the starter fertiliser should be applied 
about 5 cm away from the hills at planting or 
one to two weeks after planting; however, due 
to volatilization losses of nutrients, especially  
N, basal application or application at planting 
is no longer recommended and must be 
reviewed as part of the revised protocol for 

It is important to use the right fertiliser for 
efficient utilization by crops (Koala et al., 
2010; Woomer et al., 1990). Therefore, 
inorganic fertilisers applied to crops should 
meet the crops nutritional needs.  According 
to (Bloem & Hopkins, 2006) knowledge of 
soil characteristics and processes regulating 
nutrient availability and supply to crops is 
essential for increasing crop output per unit of 
fertiliser nutrient applied. The most 
commonly applied fertilisers are NPK (15-
15-15 or 20-20-0 or 20-20-20), Sulphate of 
ammonia and Urea. They are recommended 
to farmers by MoFA/CSIR, taking into 
consideration agro-ecological zone, soil type 
and cropping history because crop response to 
applied fertiliser is location specific. 

Development and promotion of soil fertility 
initiatives in Ghana.

towards complete ISFM practice and full 
realization of resource use efficiency (Plate 
1). Maize yield increases have been reported 
when improved maize germplasm plus 
inorganic fertilizer addition were compared 
with local variety plus inorganic fertilizer 
application (Vanlauwe et al., 2010). Tables 4a 
and 4b shows maize and rice germplasm in 
Ghana that have been released over the past 
years that can support ISFM practice. As new 
varieties are released, it is imperative to 
evaluate their superiority when the full 
compliment of ISFM is applied.
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High yielding, quality protein maize

(QPM), good for poultry and livestock       

industry, contains carotene which 

imparts yellow color to egg yolk.

Extra early, QPM, drought tolerant (DT)

excellent taste, when boiled or roasted

QPM hybrid, DT, lodging tolerance

QPM hybrid, DT, lodging resistant

DT, Striga tolerant, QPM

DT Striga tolerant, QPM

Hybrid white, DT, very good for 

domestic purposes 

Hybrid white, DT

Hybrid white, DT

1CIMMYT

CIMMYT/IITA

CIMMYT/IITA

CIMMYT/IITA
2IITA

IITA

2007

2007

2007

2010

2010

2012

2012

2012

2012

Aziga (yellow)

Akposoe

Etubi (hybrid)

Abontem

Omankwa

Aseda

Opeanburoo

Tintim

Improved maize varieties

Variety
Year 

released
Source of

germplasm Selected distinctive characteristics

Table 4a. Characteristics of improved maize  varieties released in Ghana

1 2The International Maize and Wheat Improvement Centre, International Institute of Tropical Agriculture 

ISFM (Baah-Ofori & Amoakohene, 2021). 
About 4-5 weeks after planting, sulphate of 
ammonia or NPK 20-20-0 or NPK 20-20-20 
should be applied as a side dressing at the soil 
surface except on sloping farm plots, 
depending on the available moisture contents 
of the soil. Urea is another fertiliser that can be 
applied; however, it is best to incorporate it 
into the soil rather than surface apply it to 
avoid losses through volat i l izat ion.  
Recommended fertiliser types and rates for 
maize production have been developed across 
different cropping systems in Ghana (Table 
5). Several on-farm trials by GGDP 
researchers have led to these recommen-
dations (Afrifa et al., 2010a). In the forest 

zones, no fertiliser application rate is 
recommended for fields that had been 
fallowed for five years or more because the 
soils are assumed to be fertile and hence are 
less responsive to fertilisation while 
application of compound NPK fertiliser at a 
rate of 90-40-40 is recommended for the 
transition and savannah agro-ecological 
zones under at least two years cultivation 
(Morris et al., 1999). It is important to note 
that these recommendations are revised based 
on market prices for  maize and fertiliser 
(Snoeck et al., 2010). Further, combining 
organic and inorganic amendments are 
preferred for soils in the Northern regions of 
Ghana because of their sandy nature, low soil 
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2002

2009

2009

2009

2010

2010

Improved maize varieties

Variety
Year 

released
Source of

germplasm Selected distinctive characteristics

Table 4b.  Characteristics of improved  rice varieties released in Ghana

3 4 5International Rice Research Institute, Centre Nationale de Recherche Agronomique. University of Ghana, 
Legon

early maturing, DT, grains break easily

Aromatic, long grain, good taste, 

preferred by consumers

high yield, blast resistant, long and 

slender, no aroma

High yield, blast tolerant, aromatic, 

long grain, less broken

High yield, blast tolerant, no aroma, 

not very tasty, grains break easily

3IRRI

AfricaRice

IRRI 

4CRNA 

5UG 

AfricaRice 

DIGANG

NERICA 1&2

JASMINE 85 

EMO TEAA/IDSA 85 

Amankwa/Marshall 

Wakatsuki (Bouake 189) 

organic matter (SOM) and soil organic carbon 
(SOC) levels. In this case, the organic 
fertiliser or compost will add organic matter 
to the soil and help in the water retention 
capacity of the savannah soils.

For rice production in Ghana, fertiliser 
recommendations by CSIR-CRI and SARI 
regarding the optimal timing, method of 
application, and rates of application are 
presented in Table 6. Following extensive on-
station and on-farm trials, split fertiliser 
application recommendations were made for 
rice production: basal application with a 
compound fertiliser and top dressing with 
sulphate of ammonia or urea at  the 
reproductive stage. About 200–400 kg/ha of 
compound fertiliser (NPK 15-15-15) has been 
recommended for the basal application, while 
150 kg/ha of sulphate of ammonia (SOA) or 
95 kg/ha of urea is recommended based on 
cropping history. Regarding the timing of 
fertiliser application, it is recommended that 

Cassava cultivation occurs in the Forest, 
T r a n s i t i o n  a n d  G u i n e a  S a v a n n a h 
agroecological zones. Cassava responds to 
fertiliser application in all the cassava 
producing areas (Michael et al., 1999), with  
the recommended application rate being 68kg 
N/ha, 45kg P O /ha and 68kg K O/ha (Morris 2 5 2

et al., 1999). Even though the recommended 
application rates from scientists are available, 
there is a disconnect between recommended 
rates by scientists and farmers' adoption of 
these application rates.  Fertiliser application 
in the country is more under the control of 
farmers' income level, other socio-economic 

the first application should be made one week 
after transplanting of seedlings and 2-3 weeks 
under direct seeding (in all agro-ecological 
zones), and the second application should be 
carried out 5-6 weeks after planting in all 
zones except the Northern savannah which 
can be done 7-8 weeks after planting 
(Tsujimoto,  2009). 
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 Table 5. Recommended rate of fertiliser application for maize production across Ghana

Source: CSIR- SARI (2011); West Africa Agricultural Productivity Programme (WAAPP) and  MOFA/SRID 
(2013)

Table 6. CSIR/MoFA recommended rate and timing of fertiliser application for rice production 
in Ghana
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Table 7. Fertiliser use and application by maize farmers across agroecological zones in Ghana

Source: Marschner (2003) 

Table 8. Fertiliser use and application on paddy fields across different ecological zones
in Ghana

Source: Marschner (2003) 
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Fertiliser use and application rates by rice 
farmers were also studied across the agro-
ecologies zones (Table 8). The CSIR and 
MoFA recommended rates of application are 
65 kg/ha N for rice fields in the forest zone 
with less than five years of fallow period and 
100 kg N/ha for rice fields that are 
continuously cropped (Marschner, 2003). 
Their findings showed that the N application 
rate used by the farmers was lower than the 
recommended rates (Table 8). Analysis across 
the rice growing ecologies showed that 
fertiliser use in the rainfed lowland and 
upland production systems was much lower 
than the recommended rates (Marschner, 
2003). The fertiliser application rate is higher 
in irrigated production systems compared to 
lowland and upland production systems.  For 
example, the average application rate at the 
Kpong irrigation sites was 126 kg N/ha, 
which is higher than the recommended rate, 
while the application rate was lowest in the 

factors and experience, where fertilisers apply 
fertiliser based on soil fertility gradient. A 
typical case in point is the fertiliser applied on 
maize and rice farms (Morris et al., 1999).  

Fertiliser use and application rates by maize 
farmers have been studied across the agro-
ecological zones in Ghana (Table 7). The 
Northern Savannah zone recorded the highest 
nitrogen application rate (57 kg/ha N), 
followed by the Transition zone (48 kg/ha N) 
and the Forest zone (27 kg/ha N). The 
frequency of fertiliser application, however, 
differs from farmer to farmer. Dume et al. 
(2017) reported that majority of farmers 
applied fertiliser in a split (at least twice), 
while some applied it only once. Overall, the 
amount of fertiliser nutrients applied was 47 
kg/ha N, and about 20 kg/ha each of 
phosphorus and potassium, which is about 
half the recommended rate of nitrogen (90 
kg/ha), phosphorus (38kg/ha) and potassium 
(38kg/ha) for continuously cropped fields. 

Improved germplasm is a key component of 
the Green Revolution technologies, along 
with fertilisers, pesticides, and irrigation. 
Improved germplasm usually means crop 
varieties bred for disease resistance, high 
yields, and the ability to use fertiliser 
efficiently.  An improved germplasm 
enhances nutrient use efficiency (NUE) and 
reduces nutrient mining in soils. Improved 
germplasms could lead to increased biomass 
production which can be added to improve 
soil organic matter.  Improved cereal (maize, 
rice, etc.) and other crop germplasms abound 
in Ghana.  The major sources of maize 
germplasm to breeders in Ghana are the 
International Maize and Wheat Improvement 
Centre (CIMMYT) and the International 
Institute of Tropical Agriculture (IITA) 
(Ragasa et al., 2013).  Some of the improved 
maize germplasm and the sources of their 
parental lines are presented in Table 9.  Maize 
breeders at CSIR-CRI use the parental lines 
obtained from CIMMYT and IITA for the 

North with 71 kg/ha N in Tono, 54 kg/ha N in 
Vea, and 56 kg/ha N in the Botanga irrigation 
schemes (Marschner, 2003). 

Improved germplasm of major food crops  

Even though the national subsidy may have 
incentivized farmers to use more fertilisers on 
their maize and rice farms, the rates of 
appl ica t ion s t i l l  remain lower  than 
recommended since even the subsidized rates 
are beyond the affordability of many farmers 
in addition to the unavailability of subsidized 
products (e.g., NPK and SOA ) to farmers 
(Weiske & Petersen, 2013). Results from the 
surveys indicated that most farmers prefer 
NPK 15-15-15 as it was applied to 83% of 
maize field, followed by sulphate of ammonia 
(71%) and urea (5%). A similar trend was 
observed among rice farmers, too. Other 
fertilisers used but in marginal quantities are 
Sulfan, Actyva, foliar fertilisers and NPK 20-
20-0 (Afrifa et al., 2010b)



Table 9. Improved germplasm of maize varieties in Ghana (1984-2010)

CIMMYT

CIMMYT

CIMMYT

CIMMYT

CIMMYT/IITA

CIMMYT/IITA

CIMMYT/IITA

CIMMYT/IITA

CIMMYT/IITA

CIMMYT/IITA

CIMMYT/IITA

CIMMYT/IITA

IITA

CIMMYT

CIMMYT/IITA

IITA

CIMMYT/IITA

Ejura (1) 7843

4Tocumen (1) 7931

Pool 16

EV8343-SR

Ikenne 8149-SR

Pool 16-SR

Pop 63-SR

Pop 62, Pop 63-SR

Pop 62, Pop 63-SR

Pop 62, Pop 62-SR

1984

1984

1984

1984

1984

1990

1990

1992

1996

1996

1996

1997

2007

2007

2010

2010

Dobidi

Kawanzie

Gold crystal

Safita-2

Okomasa

Abelechi

Dorke SR

Obatanpa

Mamaba

Dadaba

Cidaba

Dodzi

Aziga (yellow); 

Golden Jubilee and Etubi (Yellow)

Akposoe

Aburohema; Abontem and

Omankwa

Enihi (hybrid)

Year
released

Source of
germplasmGermplasmVariety

Source: Morris et al.  (1999) and Regassa et al. ( 2013)
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Rice breeding in Ghana used to be mainly 
evaluation of improved genotypes obtained 
from AfricaRice and International Rice 
Research Institute (IRRI) (see Table 4b) under 
multi-growing environments to test the 
resilience and adaptability in diverse 
environments. However, since 2017 CSIR-
CRI has started releasing commercial 
varieties of its own genetically improved rice 
varieties in the country (Asante et al., 2017).

the commercial varieties are multiplied and 
sold to farmers.

genetic improvement of grain quality and 
yield and yield-related traits for high yield of 
local adaptable varieties. Genetically 
improved progenies are evaluated on-station 
first and then in multi-growing environments 
across the different agro-ecological zones and 
finally with farmers. Maize breeders at 
CIMMYT and IITA also collaborate with 
breeders from CSIR-CRI to evaluate selected 
experimental varieties in multi-growing 
environments and on-farm with farmers 
across the country. The most promising 
varieties selected from these trials are 
released as commercial varieties through the 
national varietal release system. The seeds of 
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Howard, 2014).  The low soil moisture and 
nutrient retention status must be addressed if 
crop productivity in the Northern Savanna 
eco-ecological agro-ecological zone has to be 
increased (Braimoh & Vlek, 2006).

Socio-economics and cultural issues
The socio – economic and cultural contexts 
affect a farmer's ability and need to compost.  
there is a direct and indirect relationship 
between various components of the social 
economy and in the context of farming,  
money, labour and livestock interact to affect 
soil fertility  (Bellwood-Howard et al., 2015).  
Due to poverty, most farmers cannot afford 
fertiliser, leaving them with compost as the 
only alternative. In Northern Ghana, wealthy 
farmers do not only have financial resources 
to purchase more fertiliser but also  the ability 
to transport compost to their farms (Njoh et 
al., 2018) because compost is not always 
produced where it is required for application, 
necessitating transportation. Farmers have 
used different means of transport including 
hand-pulled trucks, wheelbarrow and animals 
(ox or donkey) to transport organic resources 
or compost to farms.  However, access to 
these resources through either ownership or 
hire depends on having financial capital. 
According to Bellwood-Howard et al. (2015), 
a lack of finance limited the ability of farmers 
to apply compost and fertiliser to their crops. 
Livestock is an important form of physical 
capital; however, cultural and religious 
factors influence which type of livestock 
manure to use. For example, Christian 
farmers have access to pig manure, ruminant 
manure and other organic inputs thereby 
increasing the chances of meeting their 
compost needs. On the other hand, Muslims 
use ruminant manure together with plant 
residues. Composting is labour intensive; 
Therefore,  social capital helps farmers enlist 
human capital ,  implying that  larger 
households are more likely to compost 

Sustainability (residual and long-term 
effects)
Integrating organic inputs such as compost 
into ISFM improves the physico-chemical 
properties of soils. Such benefits include the 
supply of N, P and K to crops and the 
enhancement of soil structure and aggregate 
stability in addition to the supply of energy to 
soil microbiota and the enhancement of soil 
water retention capacity while reducing 
evaporation from soils, which resonates the 
concept of strong sustainability (Bellwood – 
H o w a r d ,  2 0 1 4 ) .  O rg a n i c  r e s o u r c e 
management in ISFM delivers greater crop 
productivity under low or high rainfall due to 
improved water use efficiency, enhanced 
resilience of cropping systems to climate 
change impacts and mitigation of greenhouse 
gas (GHG) emissions (Mu et al., 2017). 
Diversifying the crop base by planting annual 
and perennial crops together significantly 
reduces the impacts of climate change on farm 
production while addressing food insecurity. 
Aside from increasing total biomass  yield 
dramatically, using local materials such as 
stover residues in some cropping systems in 
ISFM as an organic resource management 
strategy has proven to neutralize acidity and 
reduce the export of potassium, calcium and 
magnesium (Bationo, 2004). The stover on the 
land also serves to protect the soil against 
wind erosion. Therefore, the development and 
promotion of ISFM will lead to sustainable 
land use and increased food production and 
development. While problems such as 
eutrophication and acidification exist in other 
parts of the world, in SSA, the problem of 
eutrophication does not exist; however, 
acidification is possible in cases where 
sulphur fertilisers are used in large quantities, 
then the application of organic residues can be 
a panacea. However, the more significant 
issue is the indirect effects of low soil organic 
matter reincorporation, resulting in lower soil 
moisture and nutrient retention (Bellwood-
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Although the fertiliser subsidy program 
introduced in 2008 may have increased 
fertiliser availability, its distribution, access 
and affordability to smallholder farmers 
remain a fundamental policy challenge (Lele 
& Goswami, 2020; MoFA/SRID, 2011; 
Kolawole, 2007)

A c c e s s  t o  m a r k e t s  a n d  f i n a n c i a l 
institutions / credits 
Access to markets by farm households is 
crucial because it ensures the availability of 
the inputs needed for sustainable soil 
management practices and markets for 
harvests. However, farmers face high 
transaction costs when selling produce or 
purchasing inputs due to poor roads, 
inadequate market facilities and imperfect 
i n f o r m a t i o n  l i m i t i n g  t h e i r  m a r k e t 
engagements. For ISFM to succeed, there 
must be well-structured and functioning input 
and output markets where farmers can 
purchase inputs and sell their produce. This 
calls for developing market centres and road 
infrastructure to promote market integration 
and ensure farmers' market participation–. 
(Lele & Goswami, 2020). With increased 
efficiency in the distribution system and 
greater access to inputs and output markets, 
ISFM would be a better and more sustainable 

potash, triple superphosphate, single 
superphosphate and only marginal amounts 
of urea (in terms of quantity applied to fields 
even though it is the most commonly used) 
(FAO, 2005). With the assistance of   MoFA, 
CSIR-CRI, CSIR-SARI and agricultural 
extension agents (AEA's) farmers can use the 
right fertilisers that address the nutrient needs 
of their crops. Evidence from literature 
indicates that farmers have access to the right 
fertilisers (Nations et al., 2008). For example, 
AGRA helped create 28 networks of agro-
dealer/farmer's organisation in 8 districts of 
the Northern region through which the 
farmers access fertiliser (MoFA/SRID, 2011).

Development and production of the right 
fertilisers and access to these fertilisers

(Waqas et al., 2018). Bellwood-Howard et al. 
(2015) also found no evidence of larger 
households (with more people to carry the 
product) adopting compost in Northern 
Ghana because households apply compost for 
different reasons, which range from 
acceptability to socio-cultural issues. They 
further noted that larger households have 
lower opportunity costs of labour, and 
although many could afford fertiliser because 
they are richer, they used compost in addition 
to inorganic fertiliser to reduce drought risk.  
Ghana's fertiliser subsidy program has 
enabled farmers to purchase fertiliser at lower 
cost. Since the inception of the national 
fertiliser subsidy program, fertiliser use has 
increased considerably, suggesting this may 
have encouraged more farmers in that regard 
'(Jayne et al., 2015).

Ghana does not produce mineral fertilisers 
and, therefore, resorts to importing inorganic 
fertilisers to satisfy domestic demand. In 
contrast, organic fertilisers are produced on a 
minimal scale, while private companies, the 
Agricultural Development Bank and some 
commercial banks import inorganic fertilisers 
into the country. That notwithstanding, the 
private sector also does local blending of 
fertiliser types using imported active 
ingredients, constituting about 45% of 
fertiliser requirement (MoFA/SRID, 2011).  
Due to the significance of blending fertilisers 
locally, enhancing the private sector's 
capacity of blending appropriate straight 
fertilisers based on the ecology, soil type and 
crop variety to be adopted by farmers is being 
considered (MoFA/SRID, 2011) . 

Compound fertilisers make up the larger 
proportion of the total fertiliser imported into 
Ghana. The other essential fertilisers 
imported are ammonium sulphate, muriate of 
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formal (e.g. credit unions), informal (e.g. 
susu) as well as family members.  Farmers' 
access to credits is important for their farming 
operations as it enables them to purchase 
improved crop varieties, fertilisers, compost 
and other farming inputs on time. Moreover, 
credit access by farmers ensures sustainable 
ISFM. Credit drives the uptake of costly 
technologies such as inorganic and organic 
fertiliser (Bellwood-Howard et al., 2015). 
Thus, access to credit boosts the financial 
endowment of farmers and has positive 
spillover effects on farming activities. In 
Ypilgu, Tarakpaa, Zugu, Satani and Yirikpani 
communities in  Northern Ghana, farmers 
who accessed credits used more fertiliser and 
compost, achieved higher crop yields and 
were able to sell more of their maize 
(Bellwood-Howard et al., 2015). In a study on 
the  ex-post impact of AGRA Soil Health 
Project 005 in Northern Ghana, it was 
revealed that farmers or households had 
access to credit in the form of inputs 
(fertiliser, seed), service and cash (Martey et 
al.,  2013) The Centre for Agricultural and 
Rural Development (CARD), a non-
governmental organisation (NGO), in 
partnership with the AGRA Soil Health 
Project provided input credit (a cashless credit 
facility) to farmers at a relatively lower 
interest rate (AGRA and IIRR, 2014). 
Farmers sold their produce to CARD to repay  
the acquired loan, a strategy that ensured 
farmers did not default and  were assured  
market for their produce. Martey et al. (2013) 
noted that non-cash credit in  inputs and 
services to farmers elicited  better outcomes 
than cash credit. Other sources of credit for 
farmers come from informal sources such as 
money lenders and family members, as well 
as NGOs who help promote input credits to 
farmers.

Several formal financial institutions, such as 
Agricultural Development Bank, commercial 

technology because farmers would be assured 
of regular supply of inputs and ready market 
for harvest (Baah-Ofori & Amoakohene, 
2021). 

Credit is an important source of capital 
resources in agriculture. Without credit, poor 
and smallholder farmers cannot make 
meaningful farm investment. The sources of 
credit include formal (e.g. banks), semi-

Evidence from literature indicates that farm 
households engage in markets. In  Northern   
Ghana, farm households who have adopted 
the ISFM to some extent engage in input 
market by owning tractors which they use to 
provide mechanised services to neighbouring 
farmers in their community (Njoh et al., 
2018). In return, they received a portion (a 
tenth) of their harvests as repayment and 
resold  them during the lean season when 
prices were high (Njoh et al., 2018). Input 
dealers are the leading market source for 
inputs such as fertiliser for farm households in 
Ghana. The AGRA's project (2010-2013) 
Increasing maize-legume cropping system 
productivity through scaling out of integrated 
soil fertility, partnered with a network of agro-
dealers organized by International Fertiliser 
Development Centre (IFDC) to ensure 
regular supply of farm inputs (AGRA, 2014). 
The project created 28 networks of agro-
dealer/farmer's organisation in about eight 
districts of the Northern region through which 
the agro-dealers delivered fertiliser to 
farmers' groups. In facilitating access to 
output markets, market information on output 
prices is made available through broadcast 
using radio, mobile phones and leaflets 
through collaborative efforts among AGRA, 
IFDC and local FM radio stations in the 
Northern region. This collaboration also 
facilitated linkage between the farmer groups 
and bulk produce buyers (AGRA & IIRR, 
2014). 
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who had acquired knowledge and information 
on composting from NGOs, MoFA and 
neighbouring farmers could prepare and 
apply compost and recognize the higher water 
retention capacity of soils treated with 
compost (Bellwood-Howard, 2013, 2014). 
Further, observable technologies (for 
e x a m p l e ,  c o m p o s t i n g )  a r e  e a s i l y 
disseminated through participatory farmer-
to-farmer methods (Kalnins et al., 2015) For 
example, NGOs like OIC (Opportunity 
Industrial ization Centre)  introduced 
composting to farmers in Ypilgu in Northern 
Ghana (Bellwood-Howard, 2013). Wiredu et 
al. (2014) in their study on the adoption of 
ISFM practices in Ghana, found the adoption 
rate for inorganic fertiliser use to be 96%, 
followed by adoption of improved maze 
varieties (89%) and adoption of organic 
fertilisers (60%). They further found that 
about 51% of farmers had adopted the ISFM 
technology on 57% of their maize fields. 
ISFM technology is widely practiced by 
households, as captured in a study conducted 
by Martey et al. (2013), suggesting that 
farmers have access to knowledge and 
information on ISFM, contributing to the 
reported adoption rates of the various 
components and their entirety.  

The AGRA funded Project in Ghana 
“Improving food security of small holder 
producers through middle level manpower 
capacity building in soil health” implemented 
between 2011and 2014, sought to overcome 
the lack of staff knowledgeable about ISFM in 
the country's extension service system, to 
enhance nationwide capacity building 
(AGRA & IIRR, 2014). The main focus of the 
project was to revise the curricula of the 
Diploma in Extension programmes of four 
agricultural colleges (Kwadaso, Ohawu, 
Ejura and Damango) and three farm institutes 
(in Wenchi, Asuansi and Adidome), which 
train students and farmers to include ISFM 
concepts. Moreover, the Universities for 

      
Access to information on ISFM is essential 
for its uptake. In Northern Ghana, where 
ISFM is practiced farmers depend on a wide 
range of knowledge and information. They 
rely on research scientists, extension agents, 
NGOs and neighbouring farmers for 
information regarding inorganic and organic 
fertiliser technology, improved crop varieties, 
fertiliser prices and fertiliser application rates. 
Bellwood-Howard (2013) found that 
knowledge influences farmers' composting 
decisions in Northern Ghana. The farmers 

 For farmers to derive the benefits of ISFM 
(for example, enhanced yield of staple food 
crops), they need the proper knowledge of 
ISFM and skill sets related to ISFM, which 
may vary from place to place due to 
disparities in soil nutrient contents (fertility 
status), type of farmer/household and gender 
of farmer (AGRA & IIRR, 2014). Knowledge 
and information on ISFM are multiple; 
important are information on inputs use (e.g. 
improved seeds, fertiliser, pesticides, and 
weedicides), farming systems, appropriate 
crop management methods, effective soil and 
water management practices. The range of 
available information must be adapted to 
address the needs of farmers in their localities. 
For instance, the needs and interests of a 
farmer in the Sudan Savannah agro-
ecological zone in Northern Ghana will differ 
from that of a farmer in the Transition or 
Forest zones. Also, input dealers and service 
providers need information to be able to 
address farmers' concerns.  

and rural banks, offer loans to farmers at 
exorbitant interest rates. Although these 
banks are willing to give out loans to farmers, 
their requirements and modalities for 
accessing loans restrict the farmers, who then 
resort to the aforementioned informal sources 
(Martey et al., 2013).  
  
Access to knowledge and information on 
ISFM
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test various ISFM technology options to 
identify and promote those that enhance 
crop yields of smallholder farmers. In 
northern Ghana, approximately 2,300 
smallholder farmers are still supported by 
a revolving fund that was established in 
2011, and which has significantly 
improved access to financing and quality-
certified inputs for farmers.  As a result, 
agro-dealers trained and supported by the 
SHP are reporting an annual year-on-year 
increase in demand for fertilizers in the 
range of 10 percent, with the traded 
volumes now exceeding 200,000 tons of 
inorganic fertilizers. This accounts for 48 
percent of total fertilizer usage in Ghana in 
2019. This led to increased crop yields on 
farmers' fields (AGRA, SHP, 2020).This is 
a step in the right direction and should be 
followed by other bodies, especially the 
Government and related Ministries. 

· Poverty State of Farmers: Several studies 
have pointed to a relationship between the 
income or resource of the farmer and his 
inclination towards ISFM adoption.  
Farmers' ability to hire labour positively 
influenced the adoption of ISFM practices 
(Mugwe et al., 2007; Kelly et al., 2005; 
Okuro et al., 2002).  Thus, if the farmer is 
well-endowed and can afford to hire 
labour, he is more likely to adopt ISFM 
since organic fertiliser application is 
considered laborious.  In contrast, Ransom 
et al. (2003), reported a significant 
negative effect of hired labour on the 
adoption of improved varieties. Martey et 
al. (2013) further reported that the 
occupational status of a farmer is related to 
the probability of adoption; those who had 
farming as their primary occupation were 
less likely to adopt ISFM, in contrast, 
those who had other non-farm activities as 
their primary occupation were more likely 
to adopt ISFM because they can plough 
profit from those activities into the farm.  

Challenges to ISFM 
·  Funding for ISFM Research: There is a 

need to identify and address research gaps 
in ISFM to improve the current state of 
results and adoption. Funding, however, 
for this, as is often the case in research 
activities, is not available. With increase in 
funding allocated to ISFM related 
research,  there  wil l  be improved 
technologies and varied dissemination and 
adoption promotion methods. Most 
studies on ISFM in Ghana have centered 
on the northern region. With increased 
resources, further studies can be carried 
out in other areas of the country facing soil 
fertility depletion to obtain varied 
experiences that will influence the 
dissemination of information as well as the 
creation of technologies. An ex-post 
impact assessment of AGRA Soil Health 
Project in Northern Ghana by Martey et al. 
(2013), noted that funds provided by 
AGRA to soil scientists at CSIR-SARI to 

Development Studies and  Cape Coast (the 
implementing universities)  also revised their  
Soil Science curricula to incorporate ISFM at 
the bachelor's level. The aim of the project 
was to train 60 staff of the colleges, farm 
institutes and extension agents in ISFM, soil 
testing, among others. During the project 
implementation phase, 21 demonstration sites 
were established to train students and farmers 
in ISFM in the communities around the 
col leges  and farm inst i tutes .  Radio 
programmes were also undertaken as part of 
the outreach activities by partnering  with ten 
radio stations across Northern and Southern 
Ghana to disseminate information on soil 
fertility to farmers.  Information on ISFM was 
disseminated in the local languages on radio, 
and farmers called into   the programme to  
ask questions, which  experts addressed. 
These activities ensured that farmers had  
access to enough information to  speed up the 
adoption of ISFM practices.
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about the availability and use of new 
farming techniques. The problems with 
the extension delivery system in Ghana, 
like in many other developing countries, 
are that the staff is woefully inadequate 
and not properly motivated. Staff from 
NGOs are better motivated, but they are 
not enough to make up for the deficiency 
(Donkor & Awuni, 2011). Pooling 
together key agricultural stakeholders to 
consolidate, synthesize and develop 
effective messages on ISFM technologies 
can help  obtain detailed, up-to-date and 
spatial ly explici t  information for 
dissemination (AGRA-SHP-2002) 
(AGRA country level Soil Health 
Consortia Issue 02). Dealing with issues of 
attitudinal nature require more education, 
sensitization and effective dissemination, 
encompassing a myriad of measures. For 
example, the AGRA Soil Health Program ( 
AGRA, SHP005) implemented to 
promote the use of ISFM practices among 
farmers in Northern Ghana used several 
interventions, notable among them are 
farm demonstrations, capacity building of 
Farmer Based Organisations (FBOs)  and  
facilitating input credit to farmers. 

· Access to knowledge and information: 
Inadequate access to information and 
k n o w l e d g e  o n  I S F M  r e s u l t s  i n 
misconceptions and, as such, has a 
negative impact on the adoption rate. A 
study by Donkor & Awuni (2011) on 
farmers' perceptions and adoption of 
improved farming techniques in lowland 
rice production systems in Northern 
Ghana showed that farmers had a 
misconception of ISFM and entertained 
fears that the use of organic fertilisers on 
their rice fields will gradually turn the area 
into an upland, hence their reluctance to 
adopt the technique, particularly on their 
lowlands.  Education of the household 
head has been reported to be associated 

· Inadequate resources for dissemination: 
In a baseline survey, the Ghana Soil Health 
Consortium noted that, though the 
usefulness of the ISFM is recognized in the 
country, most institutions lacked an ISFM 
Database. The significance of extension 
services in determining the adoption of 
farming techniques has been discussed in 
many studies (Morris et al., 1999). 
Frequent contact with extension staff 
allows the farmer the opportunity to learn 

The authors suggested that adoption of 
ISFM was associated with cost, and   low-
income farmers had no incentive to do so. 
These findings point to the complexity of 
farmers' attitudes and choices.

·  L i m i t e d  q u a n t i t i e s  o f  o r g a n i c 
components: ISFM applies the concept of 
both organic and inorganic fertilisers. The 
challenges encountered cover the high 
cost of inorganic fertilisers and the limited 
quantities of organic fertilisers. In Donkor 
& Awuni (2011), 11.2% of respondents 
said they chose local organic materials 
because they were cheaper and available in 
their communities. Thus, with adequate 
quantities of organic matter, more farmers 
who cannot afford inorganic fertilisers can 
use organic fertilisers to improve the soil 
f e r t i l i t y  o f  t h e i r  f a r m s .  W h i l e 
implementing participatory action 
research (PAR) in the context of ISFM as 
an adaptation tool for smallholder farmers, 
one major challenge was the low 
availability of organic resources since 
most farmers were resource constrained. 
In addit ion,  Alhassan (2009) and 
Bellwood-Howard (2013), found that 
transportation of compost to farms is 
another challenge limiting compost 
availability for use on farms. Measures to 
solve issues of limited organic matter must 
also consider how to transport them to 
farms easily.
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Conclusion

Recommendation 

Acknowledgements

An essential condition for rapid ISFM 
adoption is access to farm inputs, produce 
markets, and financial resources. To a large 
extent, adoption is market-driven as 
commodity sales provide incentives and cash 
to invest in soil fertility management 
technologies, providing opportunities for 
community-based savings and credit 
schemes. Policies towards sustainable land 
use intensification and the necessary 
institutions and mechanisms to implement 
and evaluate these can also facilitate the 
adoption of ISFM. Policies favouring the 
importation of fertiliser or better, the 
establishment of local fertiliser companies, its 
blending and packaging, or smart subsidies 
are needed to stimulate the supply of fertiliser. 
I t  is  recommended that policies for 
sustainable land-use intensification be 
rigorously implemented and encouraged.

these technologies. 

From the preceding discussions, research 
gaps exit in Ghana that need to be addressed to 
ensure the effective implementation and 
sustainable use of ISFM technologies.  The 
major areas that need to be addressed include 
how to obtain a reliable ISFM Database for 
institutions and scale up research to the 
southern part of the country. 
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with a lower probability of ISFM adoption 
(Dang, 2007), suggesting that though 
education is often linked with increased 
depth of knowledge and awareness level, it 
is not in all cases that education can 
promote the adoption of new technologies. 
It is often anticipated that participation in 
projects and training programs organised 
by organisations such as AGRA would 
promote the adoption of technologies. On 
the contrary, the study by CSIR- SARI on 
ISFM in the northern parts of the country 
suggested that non-participant households 
a r e  m o r e  l i k e l y  t o  a d o p t  I S F M 
technologies than participating ones 
(Martey et al. 2013).  Thus, participation 
in training programs does not necessarily 
lead to  increased adopt ion s ince 
individuals have different motivations for 
participation in such programs, and non-
participating ones could be more risk-
loving. According to Martey et al. (2013), 
fertiliser use intensity was positively 
influenced by membership of associations. 
According to the authors, the associations 
served as a platform for accessing and 
d i s s e m i n a t i n g  i n f o r m a t i o n  a n d 
technology.  Most projects in the Northern 
regions such as Northern Rural Growth 
Programme (NGRP),  Mil lennium 
Challenge Account (MCA) Programme 
and AGRA Soil Health Project, target the 
farmer groups to enhance and build their 
business and technical capacities which 
have proved effective. However, this 
method of dissemination remains a 
challenge since the groups will be 
expected tosupport in cash and in-kind, as 
is always the case. Easy access to 
extension/ agricultural offices also hinders 
the dissemination of information because 
the distance from a farmer's location to the 
nearest office in their locality can hinder 
farmers from accessing information that 
might be available and, hence, prevent 
them from adopting and effectively using 
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