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ABSTRACT: This research was conducted to compile a database of available feed resources for dairy cows in the Dairy
Development Programme (DDP) areas of Oyo state in order to determine the forages that will be used for a future study.
A total of 120 farmers, 20 from each of the 6 milk collection centres were interviewed separately using the Feed
Assessment Tool and 3 were purposely selected for a focus group discussion after all the interviews. Results indicated
that most farmers are landless, relying mostly on grazing from farms with leftover residues. Agriculture, aside from
livestock, contributes 18.32% to the average household income. Wheat bran, palm kernel cake, and groundnut cake are
among the top feedstuffs purchased, each contributing to approximately 12, 11, and 10%, respectively. The highest
percentage of dry matter intake is attributed to grazing (50%), representing half of the total intake followed by purchased
feed (18%), cultivated fodder (13%), collected fodder (12%) and crop residues (7%). On the other hand, while grazing
(54%) takes the lead on the source of crude protein intake, purchased feed emerges as the second most substantial
source of nutrition, contributing 16%. In conclusion, this database provided valuable insights for feed management
practices in the region with a clear significant reliance on grazing as a primary source of both dry matter and crude protein
intake, thus reflecting the importance of natural pastures in the region. To build on these findings, it is recommended that
stakeholders, including farmers, extension workers, and policymakers, focus on improving access to and the quality of
grazing lands and a sustainable feeding strategy for future guidance should be more specific and aligned with
management systems, particularly when transitioning from extensive to intensive systems.
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INTRODUCTION

To ameliorate the problem of low-level protein intake, there
is a need for various stakeholders to put concerted efforts
towards increasing livestock output, especially products
like milk because of its high nutritional content. Africa
produces less than 10% of global output while Sub-
Saharan Africa produces 0.2% of the global trade volume
in the dairy sector (Lokuruka, 2016). The shortfalls in
demand show potential investment opportunities and
growth areas in the sector. This shortage in supply is
mostly because of the low potential of indigenous breeds
of cows.

One way through which local milk production can be

increased is through increasing the nutritional intake of
dairy animals (Umar et al., 2023). Improved yields can be
obtained by optimising feed quality and feed intake,
however, animals extensively grazed may consume feed
containing anti-nutritional factors, leading to reduced
nutrient digestibility and low output (Aganga and
Tshwenyane, 2003).

In order to combat the issues highlighted, and to
promote sustainable dairy farming practices, a dairy deve-
lopment programme (DDP) was established in the country
by the largest dairy corporation in Nigeria (Friesland
Campina, 2011) which brings small-scale farmers together,
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thereby helping them to improve their production and even
buy the milk produced by their lactating cows. The dairy
development program plays a critical role in ensuring the
long-term success and sustainability of the dairy industry.
One of the limitations of the DDP is that it only
concentrates on small clusters of farmers, thus, expanding
the programme to include all milk producers could
positively transform the production of dairy in Nigeria.

Therefore, the main objective of the study was to
evaluate the feed resources utilized by dairy cows in the
DDP areas.

MATERIALS AND METHODS

The study was conducted in the months of July and August
of the year 2020 in the DDP areas of Oyo State. The DDP
comprises five Local Government Areas (LGA) namely:
Iseyin, Ibarapa, Saki West, Atiba and Itesiwaju.
Geographic information system (GIS) mapping tools were
used to determine the geography and coordinates of all
cows within the DDP areas (Olutayo, 2003). The Feed
Assessment Tool (FEAST) was used to determine the
guantitative information on crop-livestock production, feed
availability, feeding rations and qualitative information -
perception of feed quality. Twenty farmers, in each of the
selected clusters (two clusters from each LGA) were
interviewed and three from each LGA were later gathered
for a focus group discussion. Data output was obtained
from the FEAST and presented in Figures for discussion.

RESULTS AND DISCUSSION

Characterisation of farmers using land information in
the DDP areas

Farmland size varies among the households as shown in
Figure 1. Depending on the landholding size, farmers in
the DDP areas were classified into four categories:
landless (0 hectares), small (<2 hectares), medium (2-5
hectares) and large (>5 hectares). The majority of farmers
are landless, relying mostly on grazing from farms that
have leftover residues.

The implication of the limited availability of natural
grazing resources is that there may be a necessity for
supplementary feeding. Landless farmers may need to
explore alternative sources of feed, such as crop residues,
agro-industrial by-products, or purchased feed, to ensure
that the livestock receive adequate nutrition.

The characterization of farmers based on land
information in the Dairy Development Programme (DDP)
areas reveals significant disparities in landholding sizes
among households. Fifty per cent of farmers in these areas
are landless, relying predominantly on grazing from farms
with leftover residues. This finding is consistent with earlier
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research conducted by Eeswaran et al. (2022) in semi-arid
regions of West Africa, where landless pastoralists
similarly depend on communal grazing and crop residues
for livestock feeding. Such reliance on non-owned land
resources is often indicative of the economic constraints
faced by smallholder pastoralists, who struggle to secure
private land ownership. In comparison, a study by Jayne
et al. (2019) in East Africa reported that small and medium-
scale farmers (holding less than 5 hectares) had better
access to land, allowing them to cultivate fodder crops in
addition to grazing. This access to land enabled a more
stable and predictable supply of feed, directly impacting
milk production positively. However, the predominance of
landless farmers in the DDP areas emphasises the
challenges they face in maintaining livestock productivity,
which is further exacerbated by the seasonal availability of
crop residues.

Average dairy cattle holdings per household in
tropical livestock units

An average of 37 lactating local dairy cows were reported
per household with maximum numbers exceeding 300 and
a minimum of 7 cows (Figure 2). The number of local bulls
per household was just 1 as compared to cross-bred bulls
which measured up to 5 per household. Only 2 exotic bulls
were reported (farmers having large landholdings and
the highest number of Total Livestock Units- TLU). The
implication of this is that farmers are now slowly adopting
cross-breeding in order to improve milk yields.

Low-income and young farmers had many local dairy
heifers and calves (25 TLU) while the cross-bred heifers
and calves (Bunaji/Bokoloji X Friesian) were averagely
reported to be 9 and 8 respectively. Cross-bred dairy cows
that were lactating were reported to be 18 while dry cross-
breds were 17. This compares with 18 cross-bred bull
calves that were less than 24 months. These are most
likely going to be the bulls that would be used for mating in
the near future.

The study of average dairy cattle holdings per
household, expressed in Tropical Livestock Units (TLUS),
reveals a significant variation in herd composition across
the surveyed households. An average of 37 lactating local
dairy cows per household, with numbers ranging from 7 to
over 300 cows, indicates a broad spectrum of dairy farming
intensities in the DDP areas. This aligns with the findings
of Fine and Lattimore (1982), who reported similar
disparities in herd sizes in Southeast Asia, where large
landholders tend to dominate dairy production, while
smaller households manage more modest herds.

The relatively low average of 1 local bull per household,
compared to the higher numbers of crossbred bulls (up to
5 per household), suggests a growing shift towards
crossbreeding practices. This trend is further supported by
the presence of only 2 exotic bulls, predominantly among
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Figure 1. Households by land holding category.
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Figure 2. Average household livestock holdings by type in tropical livestock units.

farmers with larger landholdings and higher TLU counts.
This mirrors the observations of Tsegaye (2016) in
Ethiopia, where the adoption of crossbreeding has been
steadily increasing, driven by the desire to enhance milk
yields and overall herd productivity.

The higher number of local dairy heifers and calves (25
TLUSs) reported among low-income and younger farmers
reflects the economic constraints that limit access to
crossbred animals. Conversely, the average of 9 and 8
crossbred heifers and calves, respectively, underscores
the gradual but significant adoption of crossbreeding, even
among less affluent farmers. This finding is comparable to
the study by Desiso et al. (2018), which highlighted that

crossbreeding adoption rates are often contingent on
household income levels and access to breeding services.
The nearly equal numbers of lactating (18 TLUs) and dry
crossbred cows (17 TLUs) suggest a balanced herd
management approach among farmers adopting
crossbreeding, aiming to maintain consistent milk
production throughout the year. Additionally, the reported
18 crossbred bull calves under 24 months indicate a
proactive effort by farmers to maintain a sustainable
breeding program, as seen in the work of Ojango et al.
(2016), where similar patterns of herd management were
documented in Latin American dairy systems.



0.35

0.3
0.25
0.2
0.1
0.05
0

Maize (Zea mays)

Average area of crop grown per
household
(hectares)
o
—
w

Naturally
occuring tropical
pasture

Figure 3. Cultivated fodder crops grown in DDP areas.
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The data in Figure 3 reveals a diverse range of forage
sources employed in DDP areas, including naturally
occurring tropical pasture, Maize stover, Stylo, Napier
grass, and Bracharia. This diversity emphasises a
strategic approach to forage management and the
importance of providing a varied and balanced diet for
livestock. Analysing the figures accompanying each forage
source sheds light on the relative abundance of each type
in the forage blend. Naturally occurring tropical pasture
emerges as the most prominent source, constituting 33%
of the forage mix, followed by Maize (28%), Stylo (25%),
Napier grass (24%), and Bracharia (21%).

The prominence of naturally occurring tropical pasture,
which constitutes 33% of the forage mix, underscores its
vital role in the overall feed strategy. This finding aligns
with the research conducted by Rufino et al. (2013), who
documented the reliance on natural pastures as a key
component of forage systems in East Africa. The study
emphasized that the abundance of natural pastures is
often linked to seasonal variations and land management
practices, which can significantly influence forage
availability and quality.

The significant contribution of maize (28%) and stylo
(25%) to the forage mix reflects an increasing trend
towards the integration of cultivated forages, which offer
higher nutritional value and consistency compared to
natural pastures. Similar trends were observed by Orodho
(2006) in Kenya, where the cultivation of Maize grain and
legumes like Stylo has become an essential practice for
smallholder dairy farmers seeking to enhance milk yields.
The inclusion of these high-energy and protein-rich
forages in the diet of dairy cattle is particularly beneficial in
improving milk production and overall herd health.
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Stylo Napier grass Bracharia
(Stylosanthes (Pennisetum  (Bracharia spp)
guianensis) purpureum)

The presence of Napier grass (24%) and Bracharia (21%)
in the forage mix further indicates a balanced forage
strategy, as these grasses are known for their high
biomass production and ability to thrive in tropical climates.
Paul et al. (2020) noted the increasing popularity of Napier
grass in East Africa due to its adaptability and high
digestibility, making it a preferred choice for dairy farmers
aiming to maximize forage production on limited land.
Similarly, the adoption of Bracharia has been encouraged
by its drought tolerance and ability to improve soil health,
as highlighted by Labarta et al. (2017) in their study of
forage systems in South America.

Dominant purchased feed types purchased in DDP
areas

In Figure 4, cassava peels, both dry and fresh, emerge as
the most prominent feed types, constituting 17 and 12%,
respectively. This suggests a significant reliance on
cassava by-products in livestock diets. Analyzing the
economic aspects of feed choices is essential, as seen in
the figure, Wheat bran, palm kernel cake, and groundnut
cake are the top conventional feedstuff purchased, each
contributing to approximately 12%, 11%, and 10%,
respectively. Other Agro-industrial by-products and
conventional feedstuffs include brewers dried grain, rice
bran, bone meal, soybean meal, fish meal, and maize bran
collectively contribute to 34% of the feed composition.
The heavy reliance on cassava peels is not surprising
given its availability and affordability, making it a go-to
choice for many farmers. Devi and Diarra (2019) found
similar trends in their study, where cassava by-products
were also favoured due to their high energy content and
cost-effectiveness. The economic considerations behind
feed selection become even clearer when looking at other
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Figure 4. Average quantity of feed purchased per household by feed type.

popular choices like wheat bran (12%), palm kernel cake
(11%), and groundnut cake (10%).

Interestingly, the collective contribution of other
feedstuffs like brewers dried grain, rice bran, meat and
bone meal, soybean meal, fish meal, and maize bran to
34% of the total feed composition suggests economic
scarcity of feed for animals. Farmers are clearly balancing
their feed types to ensure a complete ration for their
livestock, which is crucial for maintaining animal health
and productivity. This approach aligns with the argument
of Salem and Smith (2008) who observed that feeding
animals usually pressurizes resource-poor farmers, often
leading the farmers to start another job to earn a livelihood,
not just animal husbandry.

Contribution of feed resources to dry matter,
metabolizable energy and crude protein content of the
total diet in DDP areas

The values recorded in Figure 5 on dry matter intake by
source in DDP areas shed light on the varied sources of
nutrition for livestock. The highest percentage of dry matter
intake is attributed to grazing (50%), which represents half
of the total intake. This emphasises the significance of
natural pastures and open grazing in the feeding regimen

of livestock in DDP areas. Purchased Feed (18%)
contributes a substantial portion of dry matter intake,
indicating the reliance on external sources for
supplementary nutrition. Crop residues (7%) contribute a
modest but noteworthy percentage to dry matter intake.
This source may encompass residues from crops like
maize, rice, or other cultivated plants.

With 50% of the total dry matter intake attributed to
grazing, it's evident that natural pastures and open grazing
spaces are the backbone of the feeding regimen. This
heavy reliance on grazing reflects both the availability and
the accessibility of open land where livestock can freely
feed. Similar trends have been observed in studies like
Nakajima and Yashirota (2019) where grazing was
identified as the primary source of nutrition for cattle that
causes an imbalance in protein and energy intake and
energy deficiency, thus impairing hormone production.

Crop residues, contributing 7% to the total dry matter
intake, also play a modest yet important role. While not as
dominant as grazing or purchased feeds, crop residues
provide a valuable supplement to the diet, especially for
smallholder farmers who often use these readily available
resources to ensure an all-year-round availability of feed
supplies. This is consistent with observations by Steinbach
(1997) where crop residues were argued to be a critical
component of livestock dietsin mixed farming systems,
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providing an economical and accessible source of feed.
Figure 6 shows the distribution of crude protein intake
sources in the DDP areas, highlighting a variation as
demonstrated by the provided percentages. Grazing
stands out as the predominant source, constituting 54% of
the total crude protein intake. The substantial reliance on
grazing reflects the significance of land access and
utilization in meeting the nutritional needs of livestock in
these areas. Additionally, the emphasis on natural grazing
aligns with traditional livestock management practices,
emphasizing the importance of sustainable land use.

= Cultivated fodder

= Cultivated fodder
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While grazing takes the lead, purchased feed emerges
as the second most substantial source of crude protein,
contributing 16%. The integration of various protein
sources, including crop residues, highlights the diversity in
feeding practices, allowing for a more balanced and
resilient approach to livestock nutrition in the dynamic
context of DDP areas. This finding is consistent with
traditional livestock management practices that prioritize
sustainable land use and the preservation of natural
pastures, as also noted in studies by Nakajima and
Yashirota (2019), where grazing was emphasized as a
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critical component of livestock diets.

The emphasis on grazing as a major protein source not
only reflects the availability of natural pastures but also
points to the economic and environmental benefits of
utilizing these resources. By relying on natural grazing,
farmers are able to minimize feed costs while maintaining
a sustainable feeding strategy that aligns with the
ecological conditions of the region. This approach is
particularly important in areas where land resources are
abundant and can be effectively managed to support
livestock nutrition.

This reliance on external feed sources indicates that
while natural pastures provide the bulk of the protein, they
are often supplemented by purchased feeds to ensure a
balanced diet, particularly during periods when grazing
alone may not be sufficient. This trend is supported by
Knaus (2016), who observed that dairy farmers all over the
world are moving from extensive systems to intensive
systems by supplementing their animals with concentrate-
based total mixed rations in addition to grazing.

Grazing emerges as the primary source of energy,
contributing 51% of the total metabolisable energy intake
as shown in Figure 7. The dominance of grazing suggests
a reliance on extensive and traditional livestock manage-
ment practices, emphasizing the importance of sustaina-
ble land use and access to open spaces for grazing.

In addition to grazing, purchased feed constitutes 18%
of the metabolisable energy intake, highlighting the
economic dimension of energy supplementation.
Cultivated fodder, collected fodder, and crop residues
collectively contribute approximately 31% to metabolisable
energy intake, showcasing a diversified strategy that
incorporates intentional cultivation and utilization of
naturally occurring forage resources.

The significant contribution of grazing to energy intake
highlights the importance of land management and
access, as well as the need to maintain healthy pastures
to ensure that livestock receive adequate energy from
natural sources. This reliance on grazing also reduces the
need for costly external feeds, offering an economic
advantage to farmers who can capitalize on naturally
available resources.

Purchased feed, contributing 18% to the metabolisable
energy intake, represents a crucial component of the
overall energy strategy. This reliance on supplementary
feed underscores the economic dimension of energy
supplementation, particularly in scenarios where natural
pastures might not fully meet the energy demands of
livestock, especially during dry seasons or periods of poor
pasture quality.

The remaining 31% of metabolisable energy intake
comes from a mix of cultivated fodder, collected fodder,
and crop residues. This diversification reflects on the
farmers' approach to energy provision, where they
intentionally cultivate fodder crops and utilize naturally
occurring forage resources to enhance the energy intake
of their livestock. The integration of these feed sources into
the diet not only ensures a balanced energy supply but
also optimizes the use of available resources. This
diversified energy strategy is supported by Gupta et al.
(2012), who noted that a combination of cultivated fodder
and crop residues significantly contributes to the energy
intake of livestock in mixed farming systems.

Conclusion

In conclusion, the study reveals that landless farmers in



the Dairy Development Programme areas of Oyo State
rely majorly on grazing for dairy cow feed, with leftover
crop residues playing a significant role. Grazing accounts
for the largest portion of both dry matter intake and crude
protein intake, while purchased feedstuffs like wheat bran,
palm kernel cake, and groundnut cake are important
contributors to dairy cows' nutrition in the DDP area. These
findings provide insights into the feed resources and their
contributions and thus could be used as a guide for future
research on sustainable feeding strategies for dairy cows
in the dairy development areas of Oyo State, Nigeria. It is
recommended that a sustainable feeding strategy for
future guidance should be more specific and aligned with
management systems, particularly when transitioning from
extensive to intensive systems.
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