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The productivity of the smallholder farming system in Ghana is under threat due to soil fertility decline. Mineral fertilizer is
sparingly being used by smallholder farmers because of prohibitive cost. Grain legumes such as pigeonpea can play a complemen-
tary or alternative role as a source of organic fertilizer due to its ability to enhance soil fertility. Despite its importance, the potential
of pigeonpea as a soil fertility improvement crop has not been exploited to any appreciable extent and the amount of land cultivated
to pigeonpea in Ghana is vey negligible. This paper synthesizes recent studies that have been carried out on pigeonpea in Ghana
and discusses the role of pigeonpea cultivation in soil fertility management and its implication for farming system sustainability.
The paper shows that recent field studies conducted in both the semi-deciduous forest and the forest/savanna transitional agro-
ecological zones of Ghana indicate that pigeonpea/maize rotations can increase maize yield by 75–200%. Barrier to widespread
adoption of pigeonpea include land tenure, market, and accessibility to early maturing and high yielding varieties. The paper con-
cludes among other things that in order to promote the cultivation of pigeonpea in Ghana, there is the need to introduce varieties
that combine early maturity with high yields and other desirable traits based on farmers preferences.

1. Introduction

Agricultural productivity in the smallholder farming systems
in Ghana is under threat due to declining soil fertility. In the
past, smallholder farmers in Ghana relied on the extended
bush fallow system for maintaining the productivity of their
farmlands [1]. This system allowed restoration of phospho-
rus (P) and nitrogen (N), the most limiting nutrients. How-
ever, over the years, the population growth-induced scarcity
of suitable farmland has led to the shortening of the fallow
period making it difficult to manage soil fertility in small-
holder farming systems. The problem is compounded by the
increasing cost of inputs at the farm level due to structural
adjustment programmes that have removed subsidies and
increased supply costs due to the deterioration conditions
of rural infrastructure [2]. For instance, in 2002, whereas a
metric tonne of urea cost about US$90 FOB (free on board)
in Europe [3], the same quantity cost a Ghanaian farmer
about US$308 at the farm level [4].

Most farmers, especially the smallholder farmers, do not
have access to formal credit and therefore cannot afford to
buy mineral fertilizers even when it has been demonstrated to
be profitable [5]. Furthermore, due to the unpredictability of
rainfall in some areas, farmers consider fertilizer application
as risky.

In smallholder farming systems in Ghana, legumes can
play a complementary or alternative role as source of organic
fertilizer. Research in many parts of Sub-Saharan Africa
including Ghana has shown that legumes have the potential
to sustain soil fertility in smallholder farming systems [6–
8]. Pigeonpea (Cajanus cajan (L.) Millsp.) has been found to
have a great potential in this respect because of its ability to
recycle nutrients and tolerate wide environmental conditions
and low soil fertility [9]. Pigeonpea is nutritionally well bal-
anced and is an excellent source of proteins (20–30%) [7]. In
addition to proteins, pigeonpea provides carbohydrates and
high levels of vitamins A and C.
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Despite the importance of pigeonpea in terms of nutri-
tion and soil fertility improvement, the crop has not been
promoted to any appreciable extent by the national agricul-
tural research and extension system in Ghana. In the forest/
savannah transitional zone where the crop is widely culti-
vated, pigeonpea is considered as women’s crop and therefore
minor due to men’s dominion over women in household
decision-making process. Furthermore the overemphasis on
maize in the current production systems as the major food
security and cash crop in the forest/savanna transitional zone
has relegated pigeonpea in particular and legumes in general
as a minor crop.

However, recent studies in the forest/savannah transi-
tional agroecological zone as well as the semideciduous forest
zone of Ghana have demonstrated that when integrated in
the cropping system as a form of rotation, pigeonpea has the
potential of improving soil fertility. This paper discusses the
role of pigeonpea cultivation in soil fertility management and
its implication for farming system sustainability and food
security.

2. Material and Methods

This paper is largely based on studies that have been con-
ducted in the forest/savannah transitional agro-ecological
zone of Ghana between 2002 and 2006 under the framework
of Convergence of Science project [10] and between 2007
and 2010 under the IDRC funded Climate Change Adaption
programme in Africa [11]. Results from the 2002–2006 stu-
dies have already been published [8, 9, 12], while results from
2007–2010 studies have not been published.

2.1. The Study Area and Population. The studies were con-
ducted in the Wenchi Municipal (7◦ 27 and 8◦ 30 N, 1◦ and
2◦ 36 W) in the forest/savanna transitional agro-ecological
zone of Ghana. The relief of Wenchi is gently undulating
to flat. The soils, which are mainly Lixisols, are fragile with
shallow top soils underlain with compact concretions and
impermeable iron pans [8]. Temperatures are relatively high
with a monthly mean of about 30◦C. Rainfall is bimodal and
starts in April and ends in November with a dry spell in
August. The rainy season is followed by a long dry season
from November to March. The annual rainfall is about
1,300 mm with about 107 rainy days. Wenchi municipal,
which has a total population of 97,058 (2000 census), is
ethnically diverse with about 20% of the population being
migrants from the three northern regions of Ghana and the
neighbouring Burkina Faso.

2.2. Research Approach and Methods. In 2002, we carried out
a study under the Convergence of Sciences project to explore
farmers’ soil fertility management strategies and their rele-
vant social context [8]. In order to ground the research in the
needs of the farming communities, a diagnostic study was
carried out in the study area between July, 2002 and July, 2003
using Participatory Rural Appraisal tools such as drawing of
a community territory map (to identify the differences in
soil fertility patterns), a transect walk (to reveal the diversity

of the landscape), and analysis of soil fertility management
strategies and group discussions. Group discussions with 10–
40 farmers were held in the village centre and/or on farmers’
fields.

In addition, two sets of individual interviews with farm-
ers were conducted to collect qualitative and quantitative
data. In the first interview, which involved 40 farmers, the
selection of farmers was done through stratified sampling.
A list of farmers in the community was obtained from the
village committee secretary and every tenth name from the
list was selected for individual interviewing. The second
interview which involved 38 farmers was conducted later
to look at the farming characteristics of the various sub-
communities in the village using a wealth ranking exercise.
For this interview, 6–10 persons were selected from each
wealth category within each subcommunity. The individual
interviews were semistructured in nature and served both
to get more quantitative data on farm size, household com-
position, and the farming system and to obtain a better
qualitative understanding of the soil fertility management
strategies and their underlying rationale.

The diagnostic study was followed by farmer participa-
tory on-farm experimentations with three farmer research
groups established soon after the diagnostic study to evaluate
the agronomic efficacy of the soil fertility mana-gement
practices being used by the farmers [9]. Six cropping
sequences: cassava cropping; pigeonpea cropping; mucuna/
maize/mucuna rotation; cowpea/maize/cowpea rotation;
maize/maize/maize; Imperata cylindrica fallow were evalu-
ated on both farmer-managed and researcher-managed plots
for their effects on soil fertility and yield of subsequent
maize test crop. To deepen our understanding of soil fertility
management, we carried out further exploration of diversity
among the farmers according to gender, ethnicity, and wealth
[12]. Farmers were selected from three communities in
Wenchi according to ethnicity and gender for interview using
semistructured questionnaires. We conducted two sets of
interviews. For the first interview, the native households were
categorized into male-headed and female-headed house-
holds. Subsequently, a stratified sample was selected consist-
ing of 20 males from male-headed households, 20 females
from male-headed households, and 20 females from female-
headed households. In the case of the migrants, every farmer
in the community was interviewed because of the small size
of their population. As migrant women do not have their
own farming enterprises, only males were interviewed. In the
second interview, the farmers were selected through a wealth
ranking exercise. Fifteen farmers were selected from each of
three wealth categories for interviewing. In addition, focus
group discussions were held with chiefs, community leaders,
family heads, and opinion leaders about land tenure systems
in Wenchi.

In 2008, under the IDRC, funded climate change adapta-
tion in Africa project, farmers evaluated three early maturing
and three late maturing pigeonpea varieties obtained from
the International Crop Research Institute of the Semi-Arid
Tropics (ICRISAT) in India, in a community in Wenchi called
Asuoano.
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3. Results and Discussion

3.1. Farmers Views on Soil Fertility Decline and Their Causes.
Farmers used several terms to express the fertility status of
their soils although the terminology differed from one ethnic
group to another. For instance, among the Akans and the
Walas, when the soil loses its fertility, the farmers would say
the soil is “tired” and therefore must be allowed to “rest”
under bush fallow to regain its lost “energy.” Farmers used
various indicators such as colour, water holding capacity, and
soil texture to assess soil fertility. A black soil was considered
fertile while gravelly and sandy soils were considered less
fertile. Other indicators used by farmers to express soil fertil-
ity included presence of earthworm casts which the farmers
call “earth worm faeces,” growth of crops, decline in crop
yield and proliferation of certain plant species and weeds. For
instance, the presence of weeds like chromolaena odorata and
elephant grass (Pennisetum purpureum) indicated a fertile
soil while the presence of weeds like spear grass (Imperata
cylindrica) indicated a less fertile soil.

Farmers pointed out five major factors as being respon-
sible for soil fertility decline in the area as follows: (1)
increasing population as a result of migration of people into
the area leading to smaller farms, which has resulted in the
continuous cropping of the same piece of land over a long
period; (2) annual bushfires which destroy vegetation and
the population of earthworms that contribute to soil fertility
improvement; (3) monocropping of maize without rotating
it with any other crop; (4) the rapid increase in the monetary
value of land; (5) felling of trees which exposes the land to
the direct action of the sun.

3.2. Commonly Grown Crops in the Area. Table 1 shows the
major food crops and grain legumes grown in the area. In
terms of magnitude, maize was the most important food crop
grown in Asuano. Other food crops included cassava, yams,
cocoyam, and plantain. Legumes also played important role
in the cropping systems in the area. Farmers listed about
seven different types of legumes they cultivated (Table 1).
In terms of proportion of land allocated to legumes, farmers
ranked cowpea as the most important legume, followed by
groundnut and pigeonpea. However, the type of legumes
cultivated by farmers differed among the natives and the
migrants. While the native farmers preferred pigeonpea, the
migrant farmers preferred cowpea and groundnut. This was
related to dynamics around land tenure. In Wenchi area,
migrants do not own land but access land for farming
through share cropping and land renting arrangements and
hence preferred short duration legumes like cowpea and
groundnut. Long duration legume such as pigeonpea was
therefore not a preferred option for migrant farmers. More-
over, the market for pigeonpea is not well developed as it
is a local food crop. It must be noted that the sum of the
percentage number of people cultivating the various food
crops added up to more than 100% because some farmers
cultivated more than one crop since smallholder farmers in
Ghana in general and Wenchi in particular practise mixed
cropping. Yam was planted on mounds to increase the
volume of soil for the development of tubers. Maize,

Table 1: The most important food crops and proportion of land
allocated to leguminous crops by native and migrant farmers in
Asuoano in 2002.

Natives Migrants

%

Food crop

Maize 100 100

Cassava 100 88

Yam 100 94

Cocoyam 91 19

Plantain 32 0

Leguminous crop

Pigeonpea 50 0

Groundnut 20 35

Cowpea 10 50

White kidney bean 10 0

Bambara groundnut 5 15

Mucuna 2 0

Others 3 0

Source: [8].

cocoyam, and cassava were usually planted on the lower
portions of the yam mounds while pigeonpea was planted in
the rows between the yam mounds in a sequential order for
efficient utilization of nutrients. Yam was usually planted first
followed by maize, cocoyam, cassava, and lastly pigeonpea.
The legumes mainly cowpea, groundnuts, and pigeonpea
were grown to serve several purposes. These included (1)
household food security; (2) household income; (3) soil
fertility improvement through build up of soil organic matter
and release of nutrients, particularly N for subsequent crops.
Where crop rotation involving these legumes and maize was
practised, crop succession was planned such that maize was
planted after harvesting the legume to take advantage of the
nitrogen fixed by the legume. In this way, it helped to either
reduce or avoid the use of nitrogen fertilizers which may
increase the cost of production.

3.3. Role of Pigeonpea in the Cropping Systems in Wenchi.
Among the legumes cultivated by the natives, pigeonpea was
grown on a larger scale in comparison with other legumes
because of its ability to regenerate soil fertility, its low pro-
duction cost, its tolerance to pests and diseases, its cash
income, and its food value. It was generally grown on less
fertile land and land with problematic weeds such as spear
grass (Imperata cylindrica).

After cropping a piece of land to crops like maize, cassava,
and yam for about three to four years, farmers intercropped
their food crops with pigeonpea during the last cropping
year of the cycle. After harvesting the component crops,
farmers allowed the land to remain under pigeonpea for
18–24 months after which the pigeonpea plants were cut
down, burnt and the land cropped to maize or yams. The
pigeonpea canopy was perceived to protect the soil from the
direct action of the sun and therefore prevents the soil from
becoming hardened. According to the farmers, pigeonpea
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Table 2: Effect of crop sequence and N rate on (a) maize grain yield
(kg ha−1) and (b) weed biomass (kg ha−1) associated with the maize
crop at 8 weeks after planting on researcher-managed plots.

(a)

Crop sequence
N rate (kg ha−1)

Mean
O 60

Speargrass fallow 1050 2848 1949

Cassava 3002 2738 2870

Pigeonpea 2422 2972 2697

Cowpea-maize-cowpea 1670 2328 1999

Mucuna-maize-mucuna 2970 4195 3582

Maize-maize-maize 1380 2128 1754

Mean 2082 2868

SED: crop sequence (CS) = 318.4; N rate (NR) = 115.3; CS × NR = 375.8.
P < F: CS = 0.001; NR = 0.001; CS × NR = 0.01.
Source [9].

(b)

Crop sequence
N rate (kg ha−1)

Mean
O 60

Speargrass fallow 585 790 686

Cassava 270 300 285

Pigeonpea 390 500 445

Cowpea-maize-cowpea 325 395 360

Mucuna-maize-mucuna 300 345 323

Maize-maize-maize 240 430 335

Mean 351 460

SED: crop sequence (CS) = 65.9; N rate (NR) = 52.4; CS × NR = 112.1.
P < F: CS = 0.001; NR = 0.05; CS × NR = NS.
Source [9].

forms a canopy after one year and shades out obnox-
ious weeds by suppressing their growth. The farmers also
explained that the leaf litter covers the soil, reduces soil ero-
sion, improves infiltration, prevents heating of the soil, and
enhances earthworm activity. Crops grown on the land
after pigeonpea, and especially maize, were perceived by the
farmers to look greener, grow faster, and yield more. Rota-
tions involving pigeonpea was often regarded by farmers as
a long-term soil fertility management strategy. Despites its
importance, migrant farmers preferred to use mainly short-
term strategies such as mounding and the planting of short
duration leguminous crops such as cowpea and groundnut
for maintaining soil fertility because of the dynamics sur-
rounding land tenure.

3.4. Agronomic Potential of Pigeonpea. Studies in Wenchi and
Kade in the forest/savanna transitional and semideciduous
forest zones of Ghana, respectively, indicate the potential of
pigeonpea in improving soil fertility and farm profitability
(Tables 2 and 3). In the transitional zone, rotating pigeonpea
with maize resulted in about 75% increase in maize yield over
the continuous maize control. In the semi-deciduous forest
zone of Ghana, including pigeonpea in the cropping system
also resulted in about 100–200% increase in maize grain yield
over continuous maize. In the transitional zone, pigeonpea
yielded about 25.5 tons of shoot biomass within 16 months

Table 3: Effect of crop sequence on maize grain yield at 12% mois-
ture content.

Crop sequence
Maize grain yield (t ha−1)

2007/2008 2008/2009

Pigeonpea 7.0 2.3

Ex-Subi 4.6 1.9

Boakentemma 3.5 1.4

Cowpea-Maize-Cowpea 3.0 1.5

Groundnut-Maize-Groundnut 2.7 1.6

Maize-Maize-Maize 2.3 1.3

LSD at 5% 1.4 0.58

Source [13].

of crop growth. High amounts of leaf litters of up to about
2 t ha−1 in one season could be considered a potential source
of nutrients for subsequent crop as confirmed by a 75%
increase in maize yield in the transitional zone and up to
200% increase in maize yield in the semi-deciduous forest
zone of Ghana.

Higher maize yield under legume-maize rotation is
expected since legumes are known to fix nitrogen, thereby
improving the soil nitrogen economy and enhancing the
growth of subsequent crop [6, 14, 15]. The higher maize
grain yield associated with pigeonpea could largely be attri-
buted to the large amounts of recycled N incorporated into
the soil just before planting the maize test crops. The vigo-
rous root system of pigeonpea has the capacity to explore
large soil volume and recycles nutrients from deeper soil pro-
files. The faster decomposition of the biomass of pigeonpea
and N release compared with that of maize stover was better
synchronized with maize demand than the slower release
of N by the poorer quality materials like maize stover. The
N release patterns of organic residues of differential quality
have been discussed extensively by [16, 17]. According to
[16, 17], poor quality organic residues, with high C : N
ratio, provide abundant supply of C for microbial growth
leading to immobilization of soil N in the microbial biomass.
Residues of high quality organic inputs on the other hand
decompose quickly and may release about 70% of the N
within a season under tropical conditions [18].

Besides the beneficial effect of pigeonpea on subsequent
maize crops as a result of the high N recycling properties of
the pigeonpea, the role of other nutrients cannot be ruled
out. In some studies, increased soil P availability under
pigeonpea was attributed to the efficient solubilisation and
uptake of P from bound sources (e.g., Fe-P) by root exudates
[19]. Benefit/cost analysis of different cropping sequences
involving three grain legumes and cassava over four cropping
seasons indicated that pigeonpea/maize rotations had 108%
return on investment compared with 31% by continuous
maize when fertilizer was not applied to the maize crop
(Table 4).

3.5. Challenges in the Cultivation of Pigeonpea. Barrier to
widespread adoption of pigeonpea include land tenure,
market, and availability of early maturing varieties. In the
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Table 4: Estimated costs of production, gross revenue, and returns on investment of (a) various crop sequences (b) maize grown after the
sequences with N application to the maize and (c) maize grown after the sequences without N application to the maize.

Crop sequence
Economic

yield (kg ha−1)
Total revenue

(US$) ha−1

Cost of production (US$) ha−1

Total cost Net revenue Return on
investmentLand Input Labour

(a) Crops in the sequence
1Cassava 31,000 2545.1 41.7 41.7 635.0 718.4 1826.7 254
2Pigeonpea 1,870 623.3 41.7 8.3 221.5 271.5 351.8 130
3Mucuna-maize-mucuna 2,016 365.1 41.7 41.7 247.4 330.8 34.3 10
4Cowpea-maize-cowpea 2,536∗ (1,230) 1079.0 41.7 106,1 475.1 622.9 456.1 73
5Maize-maize-maize 3,287 595.2 41.7 36.1 386.1 463.8 456.1 28
6Speargrass fallow 0 0 41.7 0 0 41.7 −41.7 −100

(b) Maize after crop sequence
with N application

CS 1 2,738 495.9 13.9 104.2 190.2 308.3 187.6 61

CS 2 2,974 538.5 13.9 104.2 196.5 314.6 223.9 71

CS 3 4,194 759.4 13.9 104.2 245.9 364.0 395.4 108

CS 4 2,331 422.1 13.9 104.2 177.0 295.1 127.0 43

CS 5 2,126 385.0 13.9 104.2 175.4 293.5 91.4 31

CS 6 2,848 515.7 13.9 104.2 224.4 342.5 173.3 51

(c) Maize after crop sequence
without N application

CS 1 3,000 543.2 13.9 13.9 175.6 203.4 339.8 167

CS 2 2,423 438.8 13.9 13.9 165.5 193.3 245.5 127

CS 3 2,961 537.7 13.9 13.9 209.7 237.5 300.2 126

CS 4 1,772 302.8 13.9 13.9 155.2 183.0 119.8 66

CS 5 1,380 249.9 13.9 13.9 153.0 180.7 69.1 38

CS 6 1,048 189.8 13.9 13.9 173.7 200.9 −11.1 −6
1
US$82.1 t−1.

2US$333.3 t−1.
3US$181.1 t−1 for maize.
4US$337.5 t−1 for cowpea and US$181.1 t−1 for maize.
5US$181.1 t−1 for maize.
6US$0.
∗Yield of maize (figure in brackets).
CS 1: cassava; CS 2: Pigeonpea; CS 3: Mucuna-maize-mucuna; CS 4: Cowpea-maize-cowpea; CS 5: Maize-maize-maize; CS 6: Speargrass fallow.
Source: [9].

transitional zone of Ghana where the crop is widely culti-
vated by farmers, migrant farmers prefer cowpea cultivation
to pigeonpea cultivation although they acknowledge the
superiority of the latter over the former in terms of soil
fertility management and the yield of subsequent maize crop
(Table 5). According to the migrants, the market for pigeon-
pea is not always readily available and return on invest-
ment is too slow. In addition, they were afraid that when
they invest in the soil, they would not be allowed to reap
the full benefit. Among the native farmers, female and male
farmers differed in the cultivation of legumes such as pige-
onpea and cowpea. Women farmers preferred pigeonpea
over cowpea due to its role in food security as well as its
low labour requirement [12]. Male farmers preferred cowpea
over pigeonpea because the market for cowpea is developed
than that of pigeonpea.

Access of farmers to early maturing varieties is also
another barrier to widespread adoption of the pigeonpea.

Although the late maturing indeterminate pigeonpea vari-
eties have the higher potential to improve soil fertility than
the early maturing varieties due to greater biomass produc-
tion, farmers prefer the early maturing determinate varieties.
Criteria farmers used for selecting varieties for planting
included maturity, plant height (for ease of harvesting),
tolerant to insects, plant architecture (prefer varieties with
smaller plant canopy for ease of intercropping with yams),
and seed size (bigger seed size is preferred). Amount of bio-
mass and/litter falls and ability to improve soil fertility were
not mentioned as criteria although farmers claimed that soil
fertility was one of their major production challenges and
that pigeonpea was one of the crops they used to improve the
fertility of their soils. Although late maturing indeterminate
pigeonpea varieties with woody stems are a potential source
of fuel wood, farmers did not also include this in their
selection criteria. This may be due to the fact that accessibility
to fuel wood was not a major constraint in Wenchi.
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Table 5: Preferential ranking of different soil fertility management practices by native and migrant farmers in Wenchi.

Management practice

Ranking order∗

Natives Migrants

Asuoanoa
N = 10

Beposob
N = 5

Drobosoc
N = 7

Average
Asuoanod
N = 6

Beposod
N = 6

Drobosoe
N = 5

Average

(a) Ranking by natives and migrants

Cassava 1 1 1 1 2 2 1 1.7

Pigeonpea 2 5 2 3 4 4 4 4

Mucuna/Maize/Mucuna 7 6 4 5.7 5 6 6 5.6

Groundnut/Maize/Groundnut 4 3 3 3.3 3 3 3 3

Cowpea/Maize/Cowpea 3 2 5 3.3 1 1 2 1.3

Maize/Maize/Maize 8 7 6 7 7 7 7 7

Cowpea/Cowpea/Cowpea 5 4 7 5.3 6 5 5 5.3

Bush fallow 6 8 8 7.3 8 8 8 8

(b) Ranking by female and male Bonos
Females
N = 13

Males
N = 10

Cassava 1 1

Pigeonpea 2 3

Mucuna/Maize/Mucuna 5 7

Groundnut/Maize/Groundnut 3 4

Cowpea/Maize/Cowpea 4 2

Maize/Maize/Maize 8 8

Cowpea/Cowpea/Cowpea 7 5

Bush fallow 6 6
a
Consisted of 6 males and 4 females; bConsisted of 4 males and 1 female; cConsisted of 6 females and 1male; dDagarbas; eWalas.
∗Each treatment was compared directly against the other until they were ranked from the highest to the lowest with 1 being the highest ranking and 8 being
the lowest.
Source: [9].

During focus group discussions in the field, the farmers
noted that the late maturing pigeonpea varieties had pro-
duced a lot of biomass and had higher litterfalls compared
with the early maturing varieties. The farmers observed and
commented on the greater litterfall from the late maturing
varieties. They further stated that the greater production of
biomass and the higher litterfall of the late maturing varieties
would lead to better soil fertility improvement compared
with the early maturing pigeonpea varieties. Despite their
recognition of the soil fertility benefits of the late maturing
varieties in improving soil fertility, the farmers did not
include this as an important criterion for selecting which
pigeonpea varieties to grow (Table 6). Mapfumo et al. [20]
made a similar observation in Zimbabwe and suggested that
pigeonpea is less likely to be adopted merely on the basis
of its capacity to improve soil fertility. Farmers were thus
interested in pigeonpea as a food security crop; soil fertility
benefits were secondly. Farmers therefore opted for short
duration/early maturing varieties which they could easily
crop twice in a year. Thus the varieties ICPL 88039 and ICPL
88034 were the most preferred varieties because of their early
maturity and high yielding. Although the variety ICPL 87091
was also preferred for their larger grain size, this variety was
very susceptible to pod borers.

3.6. Implication of Large Scale Cultivation for System Sustain-
ability. In addition to food uses, pigeonpea has outstanding
soil improvement and conservation properties. The growth
habit facilitates soil protection, as the canopy continues to
expand during the dry season after the component crops in
the mixed cropping have been harvested. Living and senesces
pigeonpea leaves may offer protective cover for the soil
during dry season to prevent the soil from drying out and
reduce soil erosion and enhance rain percolation during the
rainy season. In farming systems with minimal application
of external inputs, management of organic resources plays
a major role in maintaining both nutrient availability and
soil organic matter [21]. In a cereal-based farming system as
that found in the forest/savanna transitional agro-ecological
zone of Ghana, where external input use is minimal, most
recycling of N and P occurs through pigeonpea litterfall and
green leafy biomass of pigeonpea incorporated into the soil
after pigeonpea harvest [9]. Pigeonpea litterfall and green
leafy biomass of pigeonpea are important sources of easily
mineralizable N due to their high nitrogen (1.9 and 2.2%
for litterfall and green leafy biomass, resp.) leading to high
decomposition rates. Thus, rotation involving pigeonpea
within smallholder agriculture has the potential of main-
taining a reasonable supply of N and P to cereal crops,
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Table 6: (a) Farmers’ preference ranking and (b) farmers’ criteria for selection of pigeonpea varieties for planting.

(a) Variety
Growth and yield characteristics Ranking and reasons for the rank

Flowering
pattern

Maturity
period (days)

100 grains
weight (g)

Yield
(tons ha−1)

Seed colour Ranking Reasons for the rank

ICPL 88039 Determinate 125 10.1 1.6
Brownish
red

1
Early maturing, short
plant height, could be
planted twice in a year

ICPL 88034 Determinate 125 10.2 1.8
Brownish
red

2
Early maturing, short
plant height, could be
planted twice in a year

ICPL 87091 Determinate 125 12.1 1.1 white 3
Early maturing, short
plant height, could be
planted twice in a year

Maruti Indeterminate 190 10.0 NA
Brownish
red

4
Medium maturity, high
litter fall

Lakshmi Indeterminate 196 10.2 NA
Brownish
red

4 High litter fall

ICPL 96053 Indeterminate 195 10.1 NA
Brownish
red

4 High litter fall

(b) Criteria Ranking

Maturity 1

Number of plantings in a year 2

Easy of harvesting (plant height) 3

Easy of intercropping with yams 4

Seed size 5

NA: not available.
Source: Adjei-Nsiah (unpublished results).

particularly maize considering the minimal use of external
inputs in a maize-based farming system.

4. Conclusion

The paper shows the potential of pigeonpea in improving soil
fertility in the smallholder farming systems particularly in
a predominantly maize-based farming system as that found
in Wenchi, Ghana. We have shown that the potential of
pigeonpea in sustaining the productivity of predominantly
maize-based farming system is due to its nutrient recycling
properties as well as to its role in food security and flexibility
in external input use and labour requirement. Soil fertility
was apparently not a major criterion during varietal ranking
by farmers suggesting that pigeonpea is less likely to be
adopted merely on the basis of its capacity to improve soil
fertility. Even when there was no strong market demand for
pigeonpea, female farmers still integrated pigeonpea in their
rotational system. Pigeonpea is largely a women’s crop and
therefore the attitude by men as major household deci-
sion makers has probably undermined its adoption in a
predominantly maize based cropping system in Wenchi.
Empowering women to make decision with respect to alloca-
tion of production resources may enhance a greater adoption
of legumes. As more farmers resort to putting their land

under pigeonpea instead of bush fallowing, pigeonpea culti-
vation could serve as an entry point for farming system
sustainability. There is, however, the need to (i) introduce
short duration pigeonpea varieties that will fit well in the pre-
dominantly mixed cropping systems of smallholder agricul-
ture; (ii) evaluate the nutrient recycling capacities of different
pigeonpea genotypes; (iii) develop crop rotation/sequencing
and soil management options that can improve and/or sus-
tain the productivity of pigeonpea through integrated soil
fertility management (ISFM); (iv) design a range of social
arrangements that will encourage investment in soil fertility
through integration of pigeonpea in the farming system in a
heterogeneous farming community like Wenchi, (v) develop
use for pigeonpea in new cooking options and/or value
added products.
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