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Abstract Smallholder dairy farming is increasingly becoming an important source of livelihoods for small scale dwellers
in Lake Victoria agro-ecological Zone (LVZ) in Uganda. A study was carried out in Buikwe, Jinja and Mayuge Districts in
LVZ of Uganda, with the objective of characterizing smallholder dairy farming. A total of 126 smallholder dairy farmers
were interviewed using structured, semi-structured questionnaires and focus group discussions between September and
November 2013. Data collected included; household demographics, challenges in smallholder dairy farming systems,
available feed resources, labour distribution, milk production and marketing. The study revealed that households in Buikwe
district had relatively larger herd size (4.29+0.864 head of cattle) compared to other districts. Natural pastures (p<0.05, df=4)
were ranked as the main source of feed. Smallholder dairy farmers in Jinja ranked agro-industrial by-products as a major
alternative feed resource supplemented to natural pastures while farmers in Buikwe and Mayuge utilized crop residues during
periods of feed scarcity. Low farm gate price of milk that invariably fluctuated with season in all districts were the major
(P<0.05, df = 4) challenges faced by the smallholder dairy farmers. Feed scarcity (p=0.001, df=4) was ranked as the major
challenge. The study, therefore, provided basic information on production characteristics of smallholder dairy farming
system from farmer’s point of view that could benchmark strategic research interventions to address declining smallholder
dairy farmers’ productivity.
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considering that over 85% of dairy farmers are smallholders.

1. Introduction

Smallholder dairy farming system constitutes an
important source of livelihoods to the majority of mixed
crop-livestock farmers involved in agricultural production
in Uganda [1]. While, smallholder dairy farmers make a
shift towards market-oriented dairy production, they are
faced with persistent challenges of low productivity,
coupled with limited labour inputs. This practice has
condemned smallholder dairy farmers to subsistence
production, resulting to low income, low saving and low
investment in the dairy sector, triggering vicious cycle of
low inputs, low productivity, low technology applications
and environmental degradation, which translate into abject
poverty [2]. Uganda’s slow growth in the dairy sector is
evidenced by declining production yields lower than the
potential production estimated growth of about 70% [3]
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The annual Gross domestic product (GDP) growth rate of
agriculture in year 2012/13 was 1.4% and unstable [4], yet
population growth is estimated at 3.2 percent per annum
and appears to be on the rise [5]. Therefore, it was
important, to understand production characteristics of
smallholder dairy farming so as to identify their
opportunities and strength, and build on their threats and
weakness to benchmark future research processes aimed at
extracting famers out of abject poverty and extreme hunger.

Dairy production has become increasingly intensive to
cope with nutritional needs of increasing human population
and declining per capita land holding [6]. This has led to
intensification of smallholder dairy farming adopting
stall-feeding (also known as “cut and carry”) where one to
three heads of cattle are fed indoors instead of in-situ
grazing [7]. Smallholder dairy farming has become an
important source of milk and has created employment for
many resource poor households in Uganda [1], partly due to
Uganda's national development plan (NDP) policy whose
objective is to eradicate poverty through agricultural
transformation [3]. Smallholder dairy farming, usually 1 or
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2 heads of cattle, has the highest economic returns
compared to other cattle management systems [3]. However,
low productive performance reduces its profitability [8]. For
example, annual average milk yield per cow per lactation
year of 305 days in developed countries is in excess of 8000
kg, while on smallholder dairy farm in Uganda it is less
than 2000 kg per cow per lactation year [9]. Such low milk
productivity is to a large extent a result of feed scarcity that
leads to poor nutrition [8]. Smallholder dairy farming is
based on stall feeding as major feeding system, because of
its efficiency compared to other feeding systems. However,
little information is currently available on production
characteristics of smallholder dairy farming in Lake
Victoria Agro-ecological Zone (LVZ), in Uganda.
Moreover, production characteristics of smallholder dairy
farming influence decisions on technology dissemination
for future profitability. Since interaction between
production and management revolve mostly around the
supply of nutrients and energy through dairy feeds, there is
need to characterize smallholder dairy farming system in
order to predict their performance and benchmark strategic
research innovations to address declining smallholder dairy
farmer productivity. However, although several studies
based on farm characteristics have been conducted among
smallholder dairy farmers; little success has been achieved

in extricating them out of the persistent extreme hunger and
poverty. The objective of this study was to characterize
smallholder dairy farming system from farmers’ point of
view so that together with scientists the farmers inform the
process of identifying various intervening strategies to
develop dynamic optimization interventions aimed at
increasing milk productivity based on the most pressing
challenges and un exploited resource endowments peculiar
to each region.

2. Materials and Methods

2.1. Description of the Study Area

Three districts namely Buikwe (0°18’4.32 N and
33°3°6.63 E), Jinja (0°25°28 N and 33°12°’15 E) and
Mayuge (0°27°35 N and 33°28°49 E) (Figure 1) were
purposively selected for the study. The mean daily
temperature ranged between 16-28°C, 18-28°C and 17-
27°C for Buikwe, Jinja and Mayuge Districts, respectively.
The mean annual rainfall ranged between 1279 to 1544 mm,
1200 to 1500 mm and 1100 to 1500 mm for Jinja, Mayuge
and Buikwe, respectively. The three districts are located in
Lake Victoria Agro-ecological Zone (LVZ).
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Figure 1. Map of Uganda showing the study locations of Buikwe, Jinja and Mayuge districts
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The districts experience bimodal rainfall pattern typical
ofthe tropics, characterized by two rainy seasons (March to
May and September to November), with two dry spells
(December to February and June to August). The high
rainfall puts the region in one of those ecological zones with
the highest potential for crop cultivation, pasture production
and intensive livestock, signifying a huge possibility to
integrate crop and smallholder dairy farming for efficient
natural resource exploitation and management. According
to the Uganda Population and Housing Census (2002), the
estimated mean population density was 256, 66, and 92.55
peopleper square kilometre for Buikwe, Jinja and Mayuge,
respectively [5]. Agriculture is the main economic activity,
but has of late suffered from seasonal unpredictable seasons
characterized with unprecedented extremes of weather such
as floods and severe droughts that lead to crop failure and
increased feed scarcity. The mean agricultural area is 529,
601.1 and 603.3 km2 for Buikwe, Jinja and Mayuge
districts, respectively.

2.2. Sampling Procedure, Sample Size, Data Collection
and Analysis

Three districts were purposively selected based on the
reported intensity of smallholder dairy farms [3]. A three
stage stratified multi-stage cluster sampling procedure was
done; the first stage involved considering each of the
districts as a homogenous group stratum (Domain of
analysis). The second stage involved simple random
sampling of three sub-counties per district in consultations
with the district extension staff and sub-county extension
officers. All the smallholder dairy farmers in the sampled
sub-county were considered. Selection of households was
also by simple random sampling. Sample size was
estimated using the following formula [10]

z 2
n="—22 p(i-p)
e

Where n = Sample size, Za/2= Confidence interval at
95% (Standard value of 1.96) p = 10% of proportion of
smallholder dairy farmers in LVZ, Uganda [5] and ¢ =
desired levels of precision at 5%. The chosen sample
required 14 respondents in each study site, which was a
sub-county, totalling to 42 respondents per district.
Altogether, 81 men and 45 women participated in the three
districts. Data was obtained using structured and semi-
structured questionnaires administered by way of
one-on-one direct interviews. Focus group discussions (one
per sub-county) were also held to corroborate the
information  gathered in direct interviews. The
questionnaires and focus group discussions were intended
to capture information on production characteristics on
smallholder dairy farms. The data captured was on
household demographics, highest education level of
household head, major sources of income into household,
herd size, general challenges, available feed resources,

labour activities and challenges in milk marketing. In order
to establish differences among farmers’ ranking of the
different variables, farmers’ responses were pooled and
subjected to nonparametric statistics analysis (Kruskal —
Wallis one-way analysis of variance) [11]. Variables were
ranked by farmers using a scale of 1 to 5 with five being the
most important factor. The computed mean of ranks were
compared using multiple pair-wise comparisons to establish
if there were significant differences in wvariables [12].
XLSTAT [11] was used to generate summary statistics
(frequencies, percentages and means) for the variables and
later tabulated. Means of ranks of variables were analysed
using Chi square and were considered different at P<0.05.

3. Results

3.1. Household Demographics

Household demographics led into understanding of
farming decisions, choice and levels of adoption of
agricultural technologies in smallholder dairy farming
system [13]. Across the household stratification, the
majority of smallholder households in Lake Victoria
Agro-ecological Zone (LVZ) were headed by males (Table
1). Household head is that person in the household who
takes the overall social and economic decisions, assigns
responsibilities, allocate resources and shoulders all the
challenges and threats in the household. Besides, a
household is defined as a group of persons who live and
have meals together [5].

Table 1. Household demographic profile of the smallholder dairy farmers
in Lake Victoria Agro-ecological Zone, Uganda
Household Buikwe (n Jinja (n= Mayuge
characteristics =42) 42) (n=42)
Female headed, % 28.57 66.67 30.95
Male headed, % 71.43 33.33 69.05
Average age of
household head (years) 51+9 48 £ 11 50+9
Mean+ SD
Average household size
(persons) Mean+ SD 6+2 s+l 6=3
Dairy cattle farming
experience (years) 10+8 12+8 11+7

Mean+ SD

The proportion of the female-headed households was
higher in Jinja than in Mayuge and Buikwe districts. The
age range of household heads was between 37 to 60 years
indicating socially active middle aged strong household
heads with high energy levels of ambitions, expectations
and high ability to take risks on investment for increased
productivity. There was big range of variation in farming
experience ranging between 2 to 20 years. The more years a
household had in dairy farming, the more experienced and
skilled it was in managing dairy cattle for improved
productivity. Typically, household members comprised of
husband, wife and children (Table 1). The household
membership ranged from 4 to 9 members which directly
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impact on labour input availability in smallholder dairy
farming system.

3.2. Education Level

The education level of the household heads in
smallholder dairy farming system was relatively high in the
study districts with majority having attained primary seven
and above (Figure 2).
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Figure 2. The highest level of education of the household heads in the
smallholder dairy farming system in Lake Victoria Agro-ecological Zone,
Uganda
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Figure 3. The major sources of income of household heads of smallholder

dairy farmers in Lake Victoria Agro-ecological Zone, Uganda

3.3. Source of Income of Household Heads

There was variation in major sources of income of
household heads between the three districts. The highest
percentages of household heads in Jinja district were full
time farmers (68.24%) compared with Buikwe (35.73%)
and Mayuge (45%) where over 52.9% of household’s heads
were engaged in other businesses and employment apart

from farming as indicated as in Figure 3

3.4. Herd Size and Structure on Smallholder Dairy
Farms

Smallholder dairy households in the districts of Buikwe
had a relatively larger dairy herd size (4.29 = 0.86)
compared to Jinja and Mayuge districts with herd size
(3.12 £ 1.45 and 2.43 £ 1.12), respectively (Table 2). Cows
constituted the highest proportion (48.3%) of the herd in
Buikwe followed by heifers (22.34%). Smallholder dairy
farmers in LVZ kept bulls for breeding purposes because
artificial insemination services were reported to be
unreliable.

Table 2. Mean = SD dairy herd structure among smallholder dairy farmers
in Lake Victoria Agro-ecological Zone, Uganda

Heard Mean number
structure Buikwe Jinja Mayuge SEM
Mature 14 0.00 10.00 10.00 0.00
Bulls
Cows 205+044 1.14+035 2144001 067
Heifer 1.02£0.16 1.00£0.00 1.00£0.00  0.11
Male calves  1.00£0.00 1.00£0.00 1.00£0.00  0.00
Female 115037 1.00+£0.00 1.00+0.00 029
calves

Table 3. Smallholder dairy farmers ranking of challenges in Lake Victoria
Agro-ecological Zone

Sum of Mean

. . . 2
District Variable ranks ranks Ranks (0.9)
Feed scarcity  2817.00 93.9¢ 1

Lack of basic be
knowledge 2304.00 76.8 2
Buikwe ~ DVSOK 03700 7024 3 4762
health
Limited 105750 47.84% 4
Labour
Limited land 567.50 27.02% 5
Feed scarcity ~ 1587.50  72.16° 1
Livestock b
health 1217.50  55.34 2
Jinja Limited land 1173.50  53.34° 3 46.14
Limited a
Labour 372.50 24.83 4
Lack ofbasic 505 09 59330 5
knowledge
Feed scarcity  2659.00  91.69° 1
Livestock be
health 2114.00 72.89 2
Mayuge  Lack of basic 192950  68.91% 3 45.56
knowledge
Limited 101950 4634% 4
Labour
Limited land 534.00 26.70° 5

p-value <0.01, df =4

3.5. Farmers Ranking on Challenges in Smallholder
Dairy Farming System

The farmers’ ranking of the challenges facing smallholder
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dairy farming system in LVZ is presented in Table 3. Chi
square analysis showed that mean ranks of challenges faced
within smallholder dairy farming system significantly varied
(p<0.0001) in all the districts. Feed scarcity which was
highly pronounced during the dry season invariably topped
the challenge rankand it was unanimously ranked as the
major challenge in all the three districts by farmers as one of
the biggest challenge to productivity in smallholder dairy
farming system in LVZ, Uganda.

The current feeding regimes of dairy cattle in smallholder
dairy farming system in LVZ is highly dependent on natural
pastures and elephant grass as fodder. However, feeding
elephant grass and natural pastures without supplementation
cannot lend itself into a good dairy cattle feeding practice.
Natural pastures and elephant grass if fed as sole feed
resource would never meet the nutrition requirements of high
milk producing dairy cattle.

3.6. Farmers Ranking on Feed Resource Utilization in
Smallholder Dairy Farming System

Table 4. Smallholder dairy farmers ranking of feed resources utilization in
Lake Victoria agro-ecological Zone

Sum Mean

*2
District rei?ies of of Ranking ES:IL;)
ranks ranks P
Natural 48655  121.6° 1
pastures
Crop residues  4797.0  119.9° 2
e 28.28,
. Legumes 4102.5 105.2 3
Buikwe Fodder p<
32355  83.0" 4 0.001
pastures
Agro-industrial 2700.5 67,5 5
by-products
Natural 26030  76.6° |
pastures
Agro-industrial 27005  67.5° )
Jinia by-products 9.53,
I Crop residues ~ 1350.0  64.8° 3 p=0.049
Fodder 13435 584 4
pastures
Legumes 12645  50.6° 5
Natural 46430  129.0° 1
pastures
Crop residues ~ 4133.0  114.8° 2
Agro-industrial a 47.76,
Mayuge by-products 2741.0 76.1 3 p<0.001
Fodder 24580  68.3° 4
pastures
Legumes 23150  64.3° 5
df=4

Chi-square test showed that there was a significant
difference (p<0.001, df = 4) among farmers’ ranking on
availability of different feed resources in LVZ. The
significant differences in farmers’ ranking on levels of
availability of feed resources were maintained among the
districts (Table 4).

Farmers unanimously ranked utilization of natural
pastures highest in all the districts of Buikwe, Jinja and

Mayuge with mean rank of 121.6, 76.6 and 129.0,
respectively. In Jinja district, smallholder farmers ranked
agro-industrial by-products as as a major alternative feed
resource supplemented to natural pastures (mean ranks =
67.5) while farmers in Buikwe and Mayuge utilized crop
residues with (Mean ranks = 114.8, 119.9) respectively. The
farmers reported that utilization of natural pastures was
limited to wet seasons. It was further identified that milk
fluctuations in wet season and dry season within smallholder
dairy farming system was because of high dependence on
natural pastures whose abundance fluctuates with seasons.
Other feed resources utilized were fodder pastures and
legumes. The high cost of commercial feeds affected its
utilization as supplement which was earlier attributed to
limited investment by entrepreneurs in value addition to the
abundant agro industrial by-products [8]. The findings are
inconsistent with earlier observations [6] which identified
poor livestock nutrition, lack of basic knowledge as well as
unfair balance of trade in smallholder farms as important
challenges that require urgent attention.

3.7. Availability of Labour in Smallholder Dairy Farming
System

Major activities performed in the smallholder dairy cattle
farming system in LVZ, Uganda, are shown in Table 5. Most
of these are performed daily, indicating that smallholder
dairy farming is a labour intensive system. There were no
distinct age and sex division of labour, but all gender
contributed to all farm activities. However, there were
disparity in level of labour contribution between men,
women and children for activities related to dairy production.
In Buikwe and Mayuge on average, men contributed more
labour (41.4 and 40.9%, respectively) in the dairy unit than
women (22.1 and 24.1%, respectively). Women’s labour
activities were highest in shade cleaning than in any other
activity while men’s highest labour activities were in
chopping and feeding, milking, marketing of milk and
spraying against ticks as indicated in Table 5.

In general, women tended to contribute highest to
activities that did not directly involve money transactions
while men mainly concentrated on tasks that immediately
generated income. Irrespective of whether dealing with more
urban or rural districts, milking and marketing of milk was a
preserve for men while cleaning the shed was an activity for
women. In Jinja, labour activities to the dairy units were
carried out mainly carried out by hired labour who
contributed 50.60% of labour requirement in all dairy
production activities. The labour activities for children in
dairy units were low (12, 5.5 and 3.1%) in Buikwe, Jinja and
Mayuge, respectively, compared to total labour activities.

3.8. Challenges of Milk Marketing in Smallholder Dairy
Farming System

Chi-square test showed how farmers ranked the
challenges associated with raw milk marketing in LVZ in the
three districts (Table 6). Poor price was the top most
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challenge identified by the farmers while unstable price of
milk was ranked the second major challenge in all the
districts all the districts (Table 6). Limited value addition to
the highly perishable milk rendered it rather difficult to fetch
reasonable prices despite its high local demand at the farms.
Instability in milk price proves the high dependence on

natural pastures as source of nutrients, which was dependent
on weather situation. Generally, during the wet season, there
was improved feed availability leading to increased milk
output per household that would result into reduced milk
prices, while in the dry season milk output was low resulting
in increased prices.

Table 5. Labour activities in smallholder dairy farming system of Lake Victoria Agro-ecological Zone, Uganda

Number of individuals performing the activity %

Activity Buikwe Jinja Mayuge
\%4 H C HR w H C HR w H C HR
Garden preparationand ) )0 g 63 9 721 69 5 8 18
crop planting
Harvesting and 1 4 14 34 16 23 8 53 19 25 1 55
transportation of feed
Chopping and feeding 8 54 7 31 8 38 4 50 5 35 6 64
Water collection and 47 12 13 28 8 9 6 67 2 2% 0 %2
watering animals
Shed cleaning 48 10 10 32 42 8 4 46 51 5 4 40
Milking 2 66 14 18 5 34 5 56 9 77 2 12
Marketing 2 66 14 18 5 34 5 56 9 77 2 12
Spraying the animals 7 61 14 18 5 34 5 56 9 77 2 12
Average 22.1 414 12 24.5 20.2 23.6 5.5 50.6 24.1 40.9 3.1 33.1

Table 6. Smallholder dairy farmer’s rankings of challenges on milk marketing in Lake Victoria Agro-ecological Zone, Uganda

Mean of

District Variables Sum of ranks ranks Ranking (Chi’, p-value)
Poor price 1633.50 71.02° 1
Fluctuation in price 1296.50 56.37" 2 2.7
.79,
Buikwe Perishable product 1165.50 52.98" 3 P =0.0001
Delayed payments 634.50 37.32% 4
Long distances to 320.00 2133 5
market
Poor price 579.50 4139 1
Fluctuation in price 498.50 35.61% 2
Jinja L"ngn‘lia‘:ltgce to 412.50 31.73% 3 17.52, P = 0.002
Perishable product 187.00 18.7* 4
Delayed payments 152.50 16.94° 5
Poor price 1269.00 63.45° 1
Fluctuation in price 966.00 48.3% 2
Mayuge Perishable product 902.00 4747 3 33.12, P =0.0001
Long distances to 473.50 31 56% 4
market
Delayed payments 217.50 16.73" 5
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4. Discussion

4.1. Demographic Characteristics of the Households

The possible explanation of proportion of higher female
households heads in Jinja district than in other districts of
Buikwe, Mayuge was because, Non-Governmental
Organizations (NGO), “Heifer Project International”, which
operated in the region prior to the study targeted women for
economic empowerment and those who had been widowed
by HIV/AIDS for receipt of in calf heifers, hence a relatively
high proportion of women household heads who owned
dairy cattle. This is supported by the fact that the average age
of household head in Jinja was lower compared to Buikwe
and Mayuge. Average household members in Jinja were also
lower than those in Buikwe and Mayuge respectively.
Typically, household members comprised of husband, wife
and children. The size of household members could
influence labour availability in dairy farming with Jinja
having less labour available to perform dairy activities and
relied most on hired labour. Availability of labour in any
production system has a significant influence on productivity
and since smallholder dairy farming system is labour
intensive [14] labour costs and availability had fundamental
influence on productivity.

Buikwe district had more farmers who had finished
tertiary institutions of learning, suggesting that adoption
levels in Buikwe for a new innovation can be high compared
to other districts. [15] noted that raising in education levels is
proportional to level of adoption of agricultural technologies
which is consistent with the general belief that adoption
levels are positively correlated with levels of education. This
is possibly because education influences the ability of
farmers to interpret the technical recommendations that may
require some level of education. Furthermore, [16] noted that
literate farmers can comprehend the benefits from extension
information and they are aware of the consequences of the
prevailing challenges if they are not addressed in time.

Majority of the farmers in Buikwe and Mayuge had other
main sources of income, while smallholder dairy farmers in
Jinja relied on dairy farming as their main source of income.
This is consistent with [13] who made similar observation
where high number of female-headed households in Masaka
district in Uganda, who received animals from NGO (send a
cow), had no other alternatives form of employment and
household income. However, smallholder dairy farming in
LVZ seems to be unstable venture due to low investment
levels unreliable inputs and lack of infrastructural
development such as milk collection centers and coolers to
preserve milk which is not immediately consumed. Thus
farmers seek other alternative livelihood complimentary
means for their livelihoods that sometimes become
competitive, deny smallholder dairy farming an opportunity
for further knowledge and capital investment.

4.2. Challenges in Smallholder Dairy Farming System

While increased animal productivity has been identified as

one of the options for increasing incomes, household
nutrition and livelihood of the rural households [3] feed
scarcity was unanimously identified by the farmers as one of
the biggest challenge to increased milk productivity in LVZ.
The consequence of feed scarcity to smallholder dairy
farming system is poor milk yield, distortion of the estrus
cycles, poor body condition and long calving intervals [16].
Farmers therefore miss opportunities on proceeds from milk
sales and offspring as a result long calving interval [6]. The
generally high cost of commercial supplementary feeds
irrespective of seasons in LVZ, despite the abundance of
agro-industrial by-products points to limited investment of
both knowledge and capital in value addition. This is in
agreement with earlier observation by [9], who observed that
low milk yield in Uganda is attributed to poor feeding
methods resulting from not meeting the right nutritional
requirement of dairy cattle. Similarly, limited value addition
to highly perishable milk renders it rather difficult to fetch
reasonable prices despite its local demand right at the farm.
These results are consistent with earlier findings [14] which
indicated that poor milk price is a major challenge to
increased dairy productivity in peri-urban areas of East and
Central Africa.

4.3. Labour Activities in Smallholder Dairy Farming

Most activities were performed daily, implying that dairy
farming is a labour intensive enterprise. There were no
distinct age and sex division of labour, but all gender
contributed to smallholder dairy activities. However, there
were disparities in level of labour contribution between men,
women and children. In Buikwe and Mayuge districts, on
average, men contributed more labour in the dairy unit than
women, but in Jinja, men contributed marginally more
labour than women. Women contributed labour highly in
shed cleaning than in any other activity while men
contributed highest in milking, marketing milk and spraying
against ticks. Possibly, cultural inclinations in majorly
patriarchal societies in the study area where men are seen as
household bread winners explains why men were responsible
for those activities involving cash transactions in the dairy
enterprise. Similarly, all decision concerning labour
activities of the enterprise were unilaterally made by the
heads of households the majority of whom were men. The
contribution of children to running of dairy unit was
insignificant, less than 7% on average of total labour
activities. Notably, children did not participate in cutting
forages, feeding and watering of the animals. The low
contribution of children was primarily because they attended
school during week days and they were only available during
week-ends and holidays.

Nonetheless, the family labour was not sufficient to run
the dairy unit and significant labour was sourced from
outside particularly in Jinja. In Jinja, overall hired labour
contributed more than half of the total labour required in
running of the dairy enterprises. This implies that external
labour is important for the success of dairy farming in the
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LVZ given the low levels of mechanization. This scenario
was also reported by [14] who found out that hired
employees contributed about 50% of the entire labour
requirement of the dairy unit in the rural areas of semi-arid
Kenya.

5. Conclusions and Recommendations

The conclusions drawn from this study are that lack of
knowledge to make timely decisions on available feed
resources, limited value addition to highly perishable milk
and lack of basic equipments to reduce on hard work are
major outstanding challenges pulling down dairy
productivity. The efficiency of production and marketing of
milk should be improved in order to enhance smallholder
dairy production in LVZ, Uganda. Therefore milk
productivity can be enhanced through appropriate
engagement with the farmer to generate sustainable option to
improve nutrient supply throughout the year. Highly
appreciated and utilized crop residues and agro-industrial
by-products should be identified, limitation to utilization
evaluated and supplementary dairy cattle ration based on
highly abundant and agro-industrial by-product and crop
residue be formulated. Appropriate on-farm feed
conservation practices that include biological processing of
highly fibrous and lignified crop residues, hay and silage
making be promoted on farm. Furthermore, it is necessary to
conduct on-farm strategic studies in LVZ, Uganda to
upgrade and enhance utilization of crop residues and
agro-industrial by-products identified by this study as
alternative dairy cattle feeding strategy to meet nutrient
requirement during the dry seasons.

ACKNOWLEDGEMENTS

We are grateful to World Bank, East African Agricultural
Productivity Project (EAAPP) Uganda for funding this study.
We are also thankful to the Director National Livestock
Resources Research Institute for facilitating the smooth
implementation of the project activities.

REFERENCES
[1] Kabirizi, J., Mpairwe, D., and Mutetikka, D., 2006,
Improving dairy cattle productivity in smallholder farms in
Uganda: Incorporating leguminous forages in farming
systems., Uganda Journal of Agricultural sciences, 12(1),
1-12.

[2] Muia, J. M. K., Kariuki, J. N., Mbugua, P. N., Gachuiri, C. K.,
Lukibisi, L. B., Ayako, W. O., and Ngunjiri, W. V., 2011,
Smallholder dairy production in high altitude Nyandarua
milk-shed in Kenya: Status, challenges and opportunities.,
Livestock Research for Rural Development, 23(108).

(7]

(8]

[14]

[15]

Ministry of Agriculture, Animal Industry and Fishers
(MAAIF)., 2010, Agriculture for Food and Income Security:
Agricultural Sector Development Strategy and Investment
Plan 2010/11 — 2014/15. Ministry of Agriculture, Animal
Industry and Fisheries, Entebbe, Uganda.

Ministry of Finance Planning and Economic Development
(MFPED)., 2013, Background to the Budget 2013/14 Fiscal
Year: The Journey Continues: Towards Social-Economic
Transformation, 2013., Kampala, Uganda.

Uganda Bureau of Statistics (UBOS), 2012. Uganda Bureau
of Statistics, Statistical abstract, 2012. www.ubos.org.

Lukuyu, B., Franzel, S., Ongadi, P. M., and Duncan, A. J.,
2011, Livestock feed resources: Current production and
management practices in central and northern rift valley
provinces of Kenya., LivestockResearch for Rural
Development, 23(5).

Tibayungwa, F.,Mugisha, J. Y. T., and Nabasirye, M., 2010,
Modeling growth of dairy cattle heifers fed elephant grass
under stall-feeding system in Uganda., African Journal of
Agricultural Research, 5(11), 1220 — 1227.

Kabi, F., Bareeba, F. B., Kwizera, M., Walekhwa, P., Prasad,
V. D. S. R, Raju, D. V. N., Rubaramira, J., and Ssekitoleko,
A., 2013, Public-private partnerships for unlocking the
potential of dairy cattle productivity in Uganda for improved
livelihoods., Livestock Research for Rural Development,
25(109).

Mubiru, S.L., Wakholi, P., Nakiganda, A., Ndagire,S.H.,
Namagembe, A., Semakula, J., Lule, A. and Kazibwe, p.,
2011, Development of endiisa decision support tool for
improved feeding of dairy cattle in Uganda., CTA and FARA
2011, 45 - 50.

Israel, G. D., 2009, Determining sample size., Program
Evaluation and Organizational Development (PEOD),
Institute of Food and Agricultural Sciences (IFAS),
University of Florida, Gainesville 3261(600).

XLSTAT., 2013. http://wwwaddinsoft.com.

Dunn, O.J., 1964, Multiple comparison using rank sums.
Technometrics, 6(3), 241 — 252.

Njarui, D. M. G., Gatheru, M., Wambua, J. M., Nguluu, S. N.,
Mwangi, D. M., and Keya, G. A., 2011, Feeding management
for dairy cattle in smallholder farming systems of semi-arid
tropical Kenya, Livestock Research for Rural Development,
23(111).

Njarui, D. M. G., Kabirizi, J. M., Itabari, J. K., Gatheru, M.,
Nakiganda, A., and Mugerwa, S., 2012, Production
characteristics and gender roles in dairy farming in peri-urban
areas of Eastern and Central Africa, Livestock Research for
Rural Development, 24(7).

Mugerwa, S., Kabirizi, J.M., Zziwa, E., and Lukwago, G.,
2012, Utilization of crop residues and agro-industrial
by-products in livestock feeds and feeding systems of Uganda.
International Journal of Biosciences, 2(4), 82-89.

Kaunda, E. W., 2011, Challenges and opportunities of
smallholder dairy production systems: A case study of
selected districts in Malawi, Livestock Research for Rural
Development, 23(226).



