
In ternationa l
Scholars
Journa ls

 

African Journal of Dairy Farming and Milk Production ISSN: 2375-1258 Vol. 3 (2), pp. 126-134, February, 2016. 
Available online at www.internationalscholarsjournals.org © International Scholars Journals 

 

Author(s) retain the copyright of this article. 
 
 

Full Length Research Paper 
  

A study of quality problems associated with dairy cattle 
milk production in peri-urban areas in Burkina Faso 

 
 

Halidou Kazienga1, Ouhamin Lompo1, Yara Adama1, Sayouba V.E2
 

 
1
Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, P.O. Box 7024, SE-750 

07 Uppsala, Sweden. 
2
Département d´élevage, Institut du Développement Rural, Université Polytechnique de Bobo-Dioulasso, BP 

1091, Bobo-Dioulasso, Burkina Faso. 
 

Accepted 10 September, 2015 
 

A survey study was carried out around two large cities in Burkina Faso to contribute to the understanding of 
the situation of local milk production and milk processing. Twenty-two dairy farms associated with nine dairy 
processing units were selected for the study. Two separate questionnaires were used to investigate the 
prerequisites for animal production and milk processing and the interviews were carried out from August to 
October 2006. Meanwhile, 110 milk samples from individual cows, 22 farm tank milk samples and nine dairy 
tank milk samples were analyzed. Results of the survey show that daily milk yield was 1 - 2 L per cow in 
sedentary traditional farms and 2 - 4 L per cow in semi-intensive farms. Milk temperature at dairy farm level 
(32.5 ± 4.6°C) was an important factor reducing milk quality before reaching the collection centre. According 
to the survey, the use of cottonseed cake in the diet resulted in higher milk yield per cow, both during the 
rainy and dry season (Chi-square = 9.32; P = 0.01). The use of crossbred cows was also related to higher 
daily milk yield per cow (Chi-square = 31.80; P = 0.001). It was concluded that more extensive 
supplementation of diets and cross-breeding would improve milk production in Burkina Faso. Furthermore, 
milk cooling systems on farm and at dairy processing level are needed. 
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INTRODUCTION 
 
The population of Burkina Faso, as in many other African 
countries, is meeting serious problems of scarcity of food 
and malnutrition (Delgado et al., 1999). Sufficient Milk 
consumption is still low in Burkina Faso, it has been 
estimated to 10.2 litres/person/year in urban areas 
(Oudet, 2005 unpublished) without distinguishing betw-
een local and imported milk. Milk consumption in rural 
areas has not been estimated. The main species used for 
dairy production are cattle, goats and sheep.  

In 2004 the Ministry of Animal Resources estimated the 

number of dairy cattle at 7,300,000 (MRA, 2004). The 

Fulani people in Burkina Faso have a centuries-long tra- 
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dition of animal production and the majority of dairy ani-
mals are owned by the Fulani. In spite of the potential as 
a result of high number of dairy animals and the long 
tradition of the Fulani people of keeping animals, there is 
an annual import of powder milk of more than 20 million 
USD (MRA, 2001) . Furthermore, the growth in the urban 
population has led to a particularly high demand for dairy 
products in the cities and therefore dairy farms and small-
scale dairy processing units are set up in the areas 
surrounding the cities (Hamadou et al., 2004). Milk 
production in Burkina Faso varies with season, with a 
higher milk production during the rainy season, and dairy 
products contribute substantially to the human diet during 
the rainy season. In the dry season, however, milk pro-
duction is far from sufficient.  

The most common dairy cattle in Burkina Faso today, 

as in most West African countries, is the Bos indicus, 
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also known as Zebu. It is well known that the Zebu has a 
low milk yield although it is difficult to estimate the exact 
yield, as the Zebu calves are usually allowed to suckle to 
stimulate milk let-down (Coulibaly and Nialibouli, 1998). 
The low milk yield is a problem, both for the farmers and 
consumers. In addition, Traoré et al. (2004) found very 
high somatic cell count (SCC) in Zebu milk. High SCC is 
associated with an increased risk of clinical mastitis, de-
creased milk yield and shorter shelf life of dairy products 
(Barnouin et al., 2004; Rodriguez et al., 2005). There is a 
great need for more knowledge about Zebu milk produc-
tion. Bonfoh et al. (2005) were the first to publish data on 
Zebu milk composition. Their study was performed in Mali 
and showed Zebu cow milk composition of 4.3% fat, 3.6% 
protein and 4.8% of lactose (Bonfoh et al., 2005). More 
recently Sidibé-Anago et al. (2006) reported milk 
composition of 4.3% fat; 3.5% protein and 4.5% lactose in 
Zebu milk in Burkina Faso. 

Very little data is available on dairy cows and dairy 
farms in Burkina Faso, and therefore the strengths and 
weaknesses in Burkina Faso milk production are un-
known. This makes it difficult to help farmers to increase 
and improve dairy production. The purpose of this study 
was to investigate the prerequisites for milk production 
and milk handling at dairy farm and dairy processing unit 
level through a survey. In addition, milk samples were 
analysed to make data on milk composition available to 
researchers, farmers and the industry. 

 
MATERIALS AND METHODS 
 
Areas 
 
The study was carried out from August to October 2006 around the 
two largest cities in Burkina Faso: the Ouagadougou area and the 
Bobo-Dioulasso area (Figure 1). The Bobo-Dioulasso area is 
located in the West of the country at coordinates 4º29´ longitude 
West and 11º18´ latitude North and has 900 to 1200 mm 
precipitation per year, which allows for intensive animal production 
during the rainy season. The Ouagadougou area is located in the 
central region of the country at the coordinates 1°28´ to 1°36´ 
longitude West and 12°20´ latitude North, with 700 to 800 mm pre-
cipitation per year. The distance between the two cities is 365 km. 

 
Social survey 
 
The study targeted both dairy farms and dairy processing units. The 
selection criteria for dairy processing units selected for this study 
were that they process local milk and they were willing to participate 
in the study. The study included nine dairy processing units; three in 
the Bobo-Dioulasso area and six in the Ouagadougou area. The 
inclusion criteria for dairy farms were that they were linked to one of 
the dairy processing units included in the study, that they were 
located no more than 50 km from the city and that they were willing 
to participate in the study.  

Two questionnaires were designed for the survey, one for the 
dairy processing units, including aspects of milk processing and 
management of the dairy processing unit, and the other for the 
farms, covering management, animal production, milk production, 

 
 
 

 
hygiene practices and milk transport. The survey was conducted as 
interviews with the owner or manager of each dairy processing unit 
or dairy farm. One person visited all the dairy processing units and 
dairy farms and conducted the interviews at site level. The dairy 
processor or farmer was asked step by step about their activities. 
The questionnaires for dairy processing units and dairy farms 
included 10 and 48 questions, respectively. At farm level, the inter-
view was conducted after milking. The questions included 
identification of the farmer, characteristics of animal production, milk 
production and milking technique, parameters of dairy cows, 
management of dry cows, calves, heifers and bulls and finally the 
manner of milk storage and transport. The questionnaires also 
included questions about differences in activities during the rainy 
and dry seasons. 

 
Sampling and Laboratory measurement 
 
In total 110 milk samples from individual cows, 22 farm tank milk 
samples and nine dairy tank milk samples were analyzed. Tank milk 
samples were taken at the end of milking, after mixing tank milk 
well. To test individual cow milk, five cows were selected randomly 
at each farm and a sample of milk was taken directly from teats, 
approximately half way through milking. Nine raw milk samples 
were also obtained at each dairy processing unit to check the 
composition of milk destined to be processed. The temperature, pH 
(pH meter, Metrohlm, 704 Ch- 9101, Herisau, Switzerland) and 
somatic cell count (fluorescent method, DeLaval Cell Counter, 
Tumba, Sweden) of the milk samples were measured immediately 
after sampling. The samples were then put on ice for transport to 
the laboratory (about 20 – 45 min, depending on the location of the 
dairy farm) and then frozen and stored at - 20ºC until determination 
of dry matter (DM), fat, protein, lactose and solid-non-fat (SNF) with 
mid-infrared spectroscopy (FMA 2001, Miris AB, Uppsala, Sweden). 

 
Statistical analyses 
 
The statistical analysis was performed with SPSS for Windows 
(version 14.02, © 1989 – 2005) . The variables in the two question-
naires were coded according to the SPSS coding system (Nancy et 
al., 2005). Logarithm transformation was performed on SCC data. 
Descriptive statistics were performed for all variables. Frequencies 
were established for qualitative variables and mean, standard 
deviation, minimum and maximum values were obtained for SCC, 
pH, temperature, fat, protein, lactose, DM and SNF. In the text, 
values are presented as mean ± standard deviation. Furthermore, 
the Chi-square test was used to test relationships between varia-
bles. Data for the two areas were compared with t-test. Differences 
were considered to be significant at the level P < 0.05. 
 
 
RESULTS 
 
Social survey – farm level 
 
The study found two types of farmers. More than half of 
the farmers (N = 12) were specialized in animal pro-
duction. The second category (N = 10) had their main 
occupation as employees in the public sector or traders, 
with dairy farming as a part-time business. Nineteen of 
the 22 farmers were between 30 and 60 years old. Two 
farmers were between 20 and 30 and one was 70 years 
old. The full-time farmers’ education level was lower than 



  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Map of Burkina Faso with study areas: Bobo-Dioulasso area and Ouagadougou area. 

 

 
primary school, while the public sector workers/traders 
were educated to secondary school or university level. 
The full-time farmers had more than 10 years experience 
in farming and their herds were essentially composed of 
local breeds (LB), both Bos indicus and Bos taurus. The 
second category of farmers had 5 to 10 years of 
experience in farming, owned LB and cows that were 
crossbred with European and American breeds (LB x 
Montbéliarde; LB × Holstein F1; LB × Tarentaise) or 
African breeds with higher production than the Zebu (LB 
× Gudali).  

Full-time farmers managed their animals according to 
their traditional knowledge, while new actors in the milk 
production field showed more interest in new manage-
ment routines but seemed to lack the traditional 
knowledge and needed training in dairy farm manage-
ment. The new actors were public sector workers and 
traders who had invested in dairy farms.  

All farms used natural pasture all year around. Eleven 
of the 22 farmers made hay for feeding during the dry 
season and nine of the farmers had produced silage for 
their dairy cows at least once since they started milk 
production. Furthermore, more than 2/3 of the farmers in 
the study used cottonseed cake or cereal bran as 
concentrate during the dry season. According to the 
survey, the use of cottonseed cake in the diet was related 
to higher milk yield per cow both during the rainy and dry 
season (Chi-square = 9.32; P = 0.01). Thirteen farmers 
said that they had never received training or further 
education in milk production and recording systems. 
These farmers watered their dairy cows in the river. The 

 

 
other nine farmers used water either from a man-made or 
a drilled well, and watered their cows at the cowshed.  

Diseases were listed by all farmers as one of the major 
constraints to increasing milk production in Burkina Faso. 
Both full-time and part-time farmers said that they work 
with veterinarians when the animals need treatment 
against disease. They also listed the lack of grass during 
the dry season, lack of training and the small number of 
organized dairy farms as factors that limit the milk 
production.  

The survey also found two types of dairy production 
systems. The first one was the sedentary, traditional, 
system characterized by keeping a higher number of 
animals and exclusively using natural pasture. In this 
system the herd is kept in a temporary location so that it 
can be changed between seasons when the farmer 
judges that it is unhygienic for the animals. The daily milk 
production was reported to be 1 to 2 L per cow. The 
farmers had more than 10 lactating cows, with some 
seasonal variation. The produced milk was sold to a dairy 
processing unit and this was an important source of 
income. Further, they were engaged in cropping around 
their houses and used crop residues and sometimes hay 
as feed for the animals. The second type of dairy pro-
duction system was characterized by the use of a barn. 
Animals were turned out to natural pasture around the 
farm. The owner of this type of farm was most often a 
public sector worker or trader. In general, the number of 
animals was limited by the barn capacity or feed supply 
and the owner’s ability to pay workers. The farms em-
ployed the labourers to manage the animals on pasture, 
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 Table 1. Farmers’ knowledge about lactating cows and calves.   
 

     
 

  Questions Answers Number of farmers 
 

  What is the calving interval (months); Unknown   ; 9 - 12 Unknown 14 
 

  months 9 - 12 months 8  

    

  At  what  age  the  farmer  practices  weaning  of  calves Never wean 16 
 

  (months): never   ; after six months 6 months 6 
 

  The weight of calf at the calving (kg): 0 to 10  ; 10 to 20 Never weigh 14 
 

  ; 20 to 30   ; more   . 10 and 20 kg 4 
 

   20 and 30 kg 4 
 

  Utilization of artificial insemination or natural reproduction: Yes (only once) 12 
 

  yes  ; never Never 10 
 

 

 
during milking and for guarding the barn. This system is 
referred to as semi-intensive due to the constant use of 
concentrate, veterinary treatments of animals and the use 
of crossbred dairy cows. At these farms the milk pro-
duction was estimated by the owners to be 2 to 4 L per 
cow and day. According to the owners, some of the 
crossbred cows had a daily production above 5 L.  

The aim in both production systems was to sell the milk 
to a dairy processing unit. The current study found a clear 
relationship (Chi-square = 15.27; P = 0.002) between the 
education level of the farmer, the main activity of the 
farmer and the production system at the farm. Also, the 
main activity of the farmer was strongly related to the 
breed used (Chi-square = 14.71; P = 0.001). The survey 
found that farmers with a low education level were spe-
cialized only in animal production and kept local breeds 
for milk production, while the other farmers had 
secondary school and university education level and kept 
local breeds and crossbreds and had farming as a part-
time activity.  

The average number of cattle that the farmers owned 
was 76 ± 22 (mean ± std dev). Most of the animals were 
non-producing cows, calves, heifers and bulls, and the 
proportions of the different types of animals varied 
between farms. The number of bulls was usually one or 
two, and the maximum number of bulls at any farm was 
six.  

According to the survey, the cows were used for repro-
duction for more than 10 years at eight of the farms, and 
between 6 and 10 years at nine farms. However, some 
farmers could not answer this question because they did 
not know how long they had kept the cows. Sixteen 
farmers said that the length of lactation was between 6 to 
9 months while six farmers said that it was difficult for 
them to assess the length of lactation; that they milked 
the cows from calving and did not know for how long after 
calving. Twelve farmers said that they had applied 
artificial insemination only once while the other 10 had 
never tried the technique. 

Weaning was practiced in six farms, while 16 farmers 

 

 
did not wean the calves. Weighing the calves at birth was 
not done on 14 farms, while eight of the farmers weighed 
calves at calving (Table 1). It was common (N = 19) to 
use calves for stimulating milk ejection before milking and 
sometimes also during milking. The cows were milked by 
hand on all farms. The full-time farmers milked their cows 
wherever the cow was standing when it was time to milk, 
or moved the cow to another unspecified location, for 
example to the shade under a tree. At the farms owned 
by part-time farmers cows were moved to a designated 
milking area and in some of these farms the cows were 
milked in the pen. 

The study found different hand milking techniques; a) 
pull-down (15 farms), b) thumb-in (six farms) and c) full-
hand grip (one farm). In the pull-down technique, the 
person milking pulls the teat towards the bucket when 
milk is expressed, while in the thumb-in technique the 
teat is pressed in the hand between the palm and the 
thumb, which is folded into the palm. With the full-hand 
grip technique, the all fingers are used and pressure is 
placed on the teat from teat base to teat end, without 
pulling the teat, by closing the hand around the teat 
gradually.  

Milking was performed twice a day at 13 farms and 
once a day at nine farms. Most of the farmers (N = 21) 
said they milk all four teats, but one farmer said that he 
leaves one teat for the calf. Calves were allowed to 
suckle at the end of each milking at all farms, but the 
calves were separated from their dam during grazing. 
The milk was collected in a plastic bucket or calabash 
during milking at all farms. After milking, milk was stored 
in plastic rectangular 20 L containers at 19 of the farms 
and in aluminium churns at three farms. During the sur-
vey it was observed that milk was filtered before storage 
at 20 farms. The filter was made of metal, but the level of 
cleaning of the filter was not studied.  

Hygiene around milking varied among farms. At 13 
farms the udders were not cleaned before milking. Nine 

farmers cleaned the udders, but the person milking clean-

ed the udder when the cow was lying down and only if 
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there were faeces on the udder. After cleaning, the calf 
was presented to the cow and then allowed to come to its 
dam and to start suckling for stimulation of milk let-down. 
Suckling was allowed for one or two minutes, depending 
on cows and person milking. Hand milking began when 
ejection had started, judged by the person milking. In 
eight farms, it was observed that the person who per-
formed the milking dipped their fingers in the bucket milk 
during milking. According to the answers of the farmers, 
teat dipping was done by two farmers to avoid infection 
and flies on teats after milking.  

Eleven full-time farmers said that their cows yield 1 to 2 
L per day during the rainy season and the total farm 
production per day is 20 L. The other 13 farms had slight-
ly higher production, 2 to 4 L per cow and 40 L per day in 
total. The use of crossbred cows was related to higher 
daily milk yield per cow (Chi-square = 31.80; P = 0.001). 

Twenty-one farmers had no cooling system and had to 
bring their daily milk yield to the dairy processing unit 
quickly. Thirteen farms used a bicycle for transporting the 
milk to the dairy processing unit. The transport time was 
between one and two h, depending on the distance betw-
een farm and dairy processing unit. Nine farmers used a 
motorcycle or car for milk transport which took one hour. 
The payment to farmers for one litre of milk differed 
between seasons. During the rainy season, 14 farmers 
sold milk at between 0.44 and 0.55 USD/L and the other 
eight farmers at between 0.55 and 0.66 USD/L. The milk 
price increased to between 0.55 and 0.77 USD for the 14 
and 8 farmers, respectively, during the dry season. 
 
 
Social survey – dairy unit level 
 
Eight of the dairy processing units were located in the 
city, while one was situated in a village 30 km from the 
city. The owners/managers of six of the processing units 
in the cities had 5 to 10 years experience in milk pro-
cessing, while two had more than 10 years experience. 
The owner of the dairy processing unit situated in the 
village had more than 15 years experience in dairy pro-
cessing. All dairy processing units were privately owned 
and got milk for processing from farmers. In addition, 
some of the dairy processors were supplied with milk by 
milk collectors and some also had a farm of their own. 
The total quantity of milk processed per day varied 
between dairy processing units and from 100 to 150 L per 
day. Eight of the dairy processing units had five employ-
ees, while one unit had 10 employees. The survey found 
that seven units only processed raw milk, while two units 
sometimes used powder milk. The main techniques 
carried out at the dairy processing units were pasteuriza-
tion and yoghurt production. Two of the dairy processing 
units occasionally made cheese. The dairy product mar-
keting was done by providing information to consumers 
and shop managers and by participation in trade fairs. 

 

  
 

Also, social relationships were used for promoting the 

dairy products, for example family, friends, neighbours 
and social ceremonies (marriage or religious day celebra-
tions). Six dairy processing units said they received 

financial support from the government. 

 
Laboratory measurement 
 
Figure 2 compares dairy farms in each area and show 
milk composition at farm level. Figure 3 compares SCC in 
individual cow milk and farm tank milk for each dairy 
farm. Udder cleaning before milking was related to SCC 

(Chi- square = 11.38; P = 0.01). In farm tank milk Log10 

SCC was 4.85 ± 0.39 (10 007 cells/ml = anti Log10 SCC) 
at nine farms where farmers cleaned the udders before 

milking and Log10 SCC was 5.63 ± 33 (100 000 cells/ml = 

anti Log10 SCC) in 13 farms without udder cleaning.  
Variation in milk temperature, pH and SCC of tank milk 

was observed among dairy farms. Table 2 shows the 
range in milk composition in farm tank milk. The only 
difference found among areas in farm tank milk com-
position was a higher fat content in the Ouagadougou 
area (P < 0.05). The temperature of farm tank milk varied 
from 25.6 to 34 °C in the Bobo-Dioulasso area and from 
22.4 to 35.9°C in the Ouagadougou area (Table 2). No 
difference in SCC was observed between areas (Table 
2), but Figure 3 indicates that SCC may have been higher 
in the Ouagadougou area. In individual milk samples, 
SCC varied between 5,000 and 800,000 cells/ml, while 
SCC in farm tank milk varied from 5,000 to 1,000,000 
cells/ml.  

The composition of milk samples from the dairy pro-
cessing units is shown in Table 3. Milk temperature, pH, 
SCC, fat, protein, lactose, DM and SNF varied among the 
processing units. Bucket milk temperature and lactose 
content differed between areas (P < 0.05), with higher 
lactose content in the Bobo-Dioulasso milk and higher 
temperature in the Ouagadougou milk. No differences 
were observed between areas for pH, SCC, fat, protein, 
DM and SNF. The study showed a much higher fat con-
tent in tank milk in the Ouagadougou area than in the 
Bobo-Dioulasso area. 
 
 
DISCUSSION 
 
Milk production, milk yield and milk composition 
 
The survey showed that milk production and milk pro-
cessing still is an embryonic sector in Burkina Faso. 
There are clear differences in the management of dairy 
farms owned by traditional farmers and those owned by 
people who have moved into dairy production during the 
last decade. Similar conditions have been reported from 
Southern Senegal and from Nigeria (Dieye et al., 2005; 
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Figure 2. Average fat and protein content (%) in milk at different dairy farms. 
 

 
Table 2. Milk components, pH and temperature in tank milk at farm level (N = 22). 

 
 Bobo-Dioulasso area  Ouagadougou area  

Variables Mean ± sd Minimun  Maximum Mean ± sd Minimum  Maximum 
pH 6.72 ± 0.07

a
 6.62  6.87 6.72 ± 0.06 

a
 6.58  6.81 

T°C 30.0 ± 2.1 
a
 25.6  34.00 30.53 ± 4.8

a
 22.4  35.9 

SCC (Log10) 5.02 ± 0.41 
a
 4.41  5.74 5.36 ± 0.61 

a
 4.15  6.01 

Fat (%) 3.85 ± 0.65 
a
 2.50  4.60 5.1 ± 0.56

b
 4.50  6.10 

Protein (%) 3.40 ± 0.45 
a
 2.80  4.50 3.43 ± 0.23 

a
 2.90  3.70 

Lactose (%) 4.91 ± 0.19 
a
 4.60  5.30 4.76 ± 0.29 

a
 4.10  5.10 

DM (%) 13.13 ± 0.78 
a
 11.4  14.40 13.69 ± 1.1 

a
 11.70  15.50 

SNF (%) 9.01 ± 0.59 
a
 8.44  10.50 8.79 ± 0.3 

a
 8.16  9.32  

a,b
 For each variable, the mean values with different superscripts are significantly different between areas (P < 0.05) and the 

mean values with the same superscript are not different between areas (P > 0.05). 

 
Osotimehin et al., 2006). There is an interest in increase-
ing milk yield through crossbreeding with imported breeds 
but problems with feeding, watering and climate adap-
tation are more common with imported breeds and 
crossbred animals than for local breed cows (Hansen, 
2004). The current situation in Burkina Faso is similar to 
the situation in Nigeria and Zimbabwe (Ngongoni et al., 
2006; Osotimehin et al., 2006) where the educational 
level of traditional farmers was less than primary school 
and who only used local breeds.  

The large herds described by the traditional farmers 

require a lot of feed, more workers and more treatments 

against diseases than smaller herds with a higher propor-

tion of lactating cows. The low proportion of lactating 

 
 
cows in the herd holds farm economy back. The six to 
nine-months lactations reported by 16 of the farmers in 
the survey, is not likely in these low-producing cows with 
limited access to feed (Auldist et al., 2007) . Also, once-
daily milking, which was applied on some of the farms, is 
known to reduce lactation persistency (Rémond and 
Pomiès, 2005; VanBaale et al., 2005). Another unlikely 
statement by farmers is the common claim to work with 
veterinarians. This is unlikely to be true since there are 
very few veterinarians in Burkina Faso (Gauthier et al., 
1999). It is possible that the farmers use the term 
veterinarian for anyone with training in the field of animal 
health.  

Kaboré-Zoungrana et al. (1999) show that native grass- 
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Figure 3. SCC in farm tank milk and average individual cow milk at 22 dairy farms. 

 

 
Table 3. Milk components, pH and temperature in the milk at dairy processing unit level (N = 9). 

 
 Bobo-Dioulasso area  Ouagadougou area  

Variables Mean ± sd Minimun  Maximum Mean ± sd Minimum  Maximum 
SCC (Log10) 5.22 ± 0.35 

a
 4.88  5.60 5.80 ± 0.21 

a
 5.48  6.00 

pH 6.65 ± 0,07 
a
 6.60  6.70 6.77 ± 0.08 

a
 6.70  6.90 

T°C 28.16 ± 1.3 
a
 26.70  29.20 31.88 ± 3.1 

b
 27.00  35.00 

Fat (%) 4.83 ± 0.85 
a
 4.30  5.30 4.06 ± 0.36 

a
 3.60  4.60 

Protein (%) 3.16 ± 0.90
a
 2.20  4.00 3.46 ± 0.19 

a
 3.20  3.70 

Lactose (%) 4.96 ± 0.49 
a
 4.40  5.30 4.41 ± 0.49 

b
 3.60  5.00 

DM (%) 13.00 ± 1.56 
a
 12.00  15.00 13.19 ± 0.48 

a
 12.80  14.00 

SNF (%) 8.85 ± 0.99 
a
 7.90  9.85 8.88 ± 0.46 

a
 7.89  9.02  

a, b
 For each variable, the mean values with different superscripts are different between areas (P < 0.05), and the mean values 

with the same superscript are not different between areas (P > 0.05). 

 
es and crop residues in Burkina Faso are low in crude 
protein, high in fibre and have low digestibility. Under 
such conditions farmers are advised to use cottonseed 
cake, cottonseed meal, maize or sorghum bran and 15 of 
the farmers in this study said they supplement diets with 
cottonseed cake. However, increasing the level of feed 
rich in sugar and starch increases the risk for rumen 
acidosis, with a risk of secondary problems with meta-
bolic disturbances. In addition, using cottonseed cake for 
dairy cows involves a significant cost for dairy farmers 
(Bonfoh et al., 2003b).  

Farmers, both in this survey and in Mali (Bonfoh et al., 

 
 
2005), said that Zebu cows produce 1 - 2 L of saleable 
milk per day. The capacity of Zebu cows is higher if the 
milk for the calf is included. Sidibé- Anago et al. (2006) 
found that peak milk yield could be as high as 5 kg of 
saleable milk per day in the Burkina Faso breed of Zebu 
cow, including the milk consumed by the calf. The current 
study suggests that milk production could increase if the 
full-time farmers move towards the management system 
of the new farmers. The main changes to implement 
should be smaller dairy herds with a higher proportion of 
lactating cows and a higher number of crossbred cows. 
Furthermore, farmers should feed roughage of appro- 
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priate quality and also include cottonseed cake in the 
diets for the lactating cows.  

The tradition is that the calf is used for stimulation of 
milk ejection and cows are milked by hand (Coulibaly and 
Nialibouli, 1998) and hand milking was seen at all farms 
in this study. According to Yilma et al. (2006), calf 
stimulation and suckling increase saleable milk compared 
with milking without suckling. Local cows like the Zebu 
could be milked without calf stimulation and suckling, but 
this results in lower volume of saleable milk (Combellas 
and Tesorero, 2003; Fröberg, 2005). Therefore, there is 
no reason to try to change the milking routine with res-
tricted suckling in Burkina Faso. It is not likely that 
farmers in Burkina Faso will have access to machine 
milking soon, since it requires electricity, technical skills, 
and capital for investment. These requirements are limit-
ed in Burkina Faso today and probably will be for many 
years to come. However, it may be possible to improve 
the hand milking technique.  

It is well known that milk composition is influenced by 
many factors such as breed, age, parity, stage of lacta-
tion, feeding, health, milking technique and the person 
milking. Milk composition (Table 2) was similar to what 
has been reported previously in Burkina Faso by Sidibé-
Anago et al. (2006) under controlled feeding conditions 
and Mali by Bonfoh et al. (2005). The higher SCC in tank 
milk (Figure 3) can be explained by less efficient udder 
hygiene practices. However, several factors have to be 
studied further to explain the differences found among 
dairy farms and areas. Dairy processors could use the 
results from this study as background information for 
developing payment systems. Based on this study, fat 
and protein content in farm tank milk should be 4 to 4.5% 
and 3.4 to 3.5%, respectively. The large variation in milk 
fat content in tank milk between dairy farms (Table 2, 
Figure 2) can probably be explained by low milk yield, 
poor nutrition (natural pasture) and stage of lactation 
(Bonfoh et al., 2005; Ngongoni et al., 2006). Milk com-
position is affected by nutritional status. It is also affected 
by udder health and varies if milking routine changes 
from day to day. 
 
 
Milk hygiene 
 
Good hygienic quality of the milk for consumers requires 
good hygiene throughout the chain of milk production. In 
the current study, two main milk hygiene problems were 
identified; one was the lack of teat cleaning before milking 
and the other was the conditions for storing the tank milk. 
The routine of some persons milking of wetting their 
fingers in the bucket milk during milking is also a hygiene 
problem, especially if the person does not have clean 
hands. This practice was often observed at farms where it 
was not obvious that the people milking washed their 
hands before milking. Studies of total bacteria count 

 
 
 

 
could indicate at what level milk was contaminated and 
what effect contamination has on milk quality when milk 
reaches the consumer. The reason for putting fingers in 
the bucket milk during milking is that it is easier to milk 
with the pull-down technique if the teats and hands are 
wet. A similar observation concerning milk hygiene at 
farms was reported by Bonfoh et al. (2003a) and 
Hamadou et al. (2004).  

The measure of milk temperature and pH is a simple 
test which small-scale dairy processing units could 
manage. The pH of farm tank milk was 6.72 ± 0.7 in the 
current study, which is a little higher than the pH range of 
6.4 to 6.6 according to Singh (2004) and similar to the 
value of 6.74 ± 0.14 in Morocco (Sraïri et al., 2005). Milk 
pH gives an indication of milk hygiene and milk pH should 
not be lower than 6.6 or higher than 6.8 when milk 
temperature is 20°C (Walstra et al., 1999). Cooling milk 
after milking reduces the risk for the growth of milk 
bacteria (Sraïri et al., 2005) and high milk temperatures 
must be considered as favourable to the growth of bac-
teria in the milk. The high milk temperature in both areas 
increases the risk of bacteria. The lack of milk cooling 
systems in Burkina Faso is a serious problem for milk 
hygiene and food safety. It is important to investigate 
other possibilities than cooling to prevent bacteria growth, 
since cooling requires electricity which is not yet available 
throughout Burkina Faso. It may be possible to apply the 
lactoperoxidase system to milk in Burkina Faso. This is 
an enzymatic system that prevents bacterial growth 
(Kussendrager and Hooijdonk, 2000).  

SCC in milk includes both white blood cells and epithet-
lial cells that slough off from the lining of the mammary 
gland during the normal course of milking (Harmon, 
1994). SCC is related to incidence of mastitis and it is 
therefore a good measure of udder health. A high SCC 
indicates an udder health problem and milk with a high 
SCC is known to have shorter shelf life due to high 
activity of enzymes and high SCC also causes other 
problems for the dairy industry. Very high SCC has been 
reported in urban dairy farms in the Ouagadougou area 
previously; 5,385,000 ± 1,061,000 cells /ml (Traoré et al., 
2004). In the Traoré et al. study (2004) the high SCC was 
associated with poor hygiene practices in urban dairy 
farms and a high density of animals in a small area. The 
lower SCC in the current study can be explained by the 
cows grazing each day, which may contribute to reducing 
SCC and mastitis problems. However, this situation does 
not indicate that farmers had only healthy cows, or that 
they know more about mastitis, because higher SCC 
were reported from some farm tank milk (500,000 or 
1000,000 cells/ml). Mixing all milk in the same bucket 
without discarding milk from cows with poor udder health 
lowers the hygienic quality of all tank milk. SCC is also 
related to milk composition. It is well known that milk 
lactose content decreases when SCC increases (Linzell 
and Peaker, 1972; Berglund et al., 2007) and this was 
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seen in the current study, with higher lactose and lower 

SCC in the Bobo-Dioulasso area than in the 

Ouagadougou area. 
 
 
Developing the dairy industry 
 
In conclusion the study showed that the main challenge is 
to increase milk yield per cow in Burkina Faso and the 
survey suggests that this can be achieved by improving 
cow nutrition and milking routines and by improving 
production traits of local breed by crossbreeding with 
other breeds that are adapted to the climate of Burkina 
Faso. Milk production could increase if the full-time 
farmers move towards the management system practiced 
by new farmers, with a lower size of the dairy herd, higher 
number of crossbred cows, adequate amount and quality 
of roughage and provision of concentrates like 
cottonseed cake and cereal bran for lactating cows all 
year around.  

Also, the emergence of small-scale dairy processing 
units seems to be an important factor in the development 
of an improved local milk production system (Mutukumira 
et al., 1996; Osotimehin et al. (2006). The survey found 
that most farmers sold raw milk to the dairy processing 
unit at an average price of 0.55 USD/litre during the rainy 
season, and that the price increased to 0.66 USD/litre 
during the dry season. In spite of this fairly good price, 
there is still a gap between raw milk production and the 
demand for milk for consumption. To solve this problem, 
milk production and the dairy industry need to be more 
intensive. The situation of dairy processing units can be 
described by the fact that milk production varies with 
season and the scarcity of milk during the dry season due 
to the lack of animal feed, limits productivity of the dairy 
processing units. This is not a good situation for the 
industry and it is important to achieve more evenly 
distributed milk production over the year. 

Milking techniques need to be evaluated to identify the 
most efficient hand milking technique, since many 
farmers will be unable to acquire milking machines due to 
lack of electricity, technical skills and funds for invest-
ment. The study shows that there is no cooling system for 
milk in place in Burkina Faso today; therefore milk 
temperature is favourable for the growth of bacteria both 
at farms and dairy processing units. Promoting milk 
cooling or other systems that prevent bacterial growth is 
important to ensure food safety. 
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