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Abstract

The aim of this study was to analyse the applicability of management tools associated with technical 
assistance to family dairy farms with the aim of identifying and correcting weaknesses. A total of 
100 dairy farms located in the mesoregion of the Acre Valley, in the Western Amazon, were analysed 
from March 2016 to March 2017. The data used were collected via a semi-structured form containing 
549 questions, through on-site observation and from the owners during the diagnosis. To define the 
weaknesses, a multidisciplinary team used the brainstorming management tool. The main weaknesses 
obtained using the GUT Matrix, in descending order, were: a lack of drinking fountains, no vaccination 
of all heifers against brucellosis, low body condition of cows at calving, and a calving interval longer 
than 12 months. Based on the ranking of the weaknesses, the research team defined the management 
tools to be used to correct or at least mitigate the weaknesses: PDCA, 5W2H, and/or a fishbone diagram. 
Among the 20 most graded weaknesses, the management tools used by the extensionist technician 
obtained significant results in solving the problems. It was concluded that it is possible to adapt and apply 
the management tools used in other activities to dairy farming and that they can be used continuously 
for management or specifically to establish a plan or project. 
Key words: Amazonia. Dairy cattle. Diagnosis. Productivity. Profitability.

Resumo

Objetivou-se analisar a aplicabilidade das ferramentas de gestão associada à assistência técnica em 
propriedades leiteiras de agricultura familiar visando o levantamento e a correção de pontos fracos. 
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Foram analisadas 100 propriedades leiteiras, localizadas na Mesorregião do Vale do Acre, na Amazônia 
Ocidental, no período de março de 2016 a março de 2017. Os dados utilizados foram coletados a partir 
de um formulário semiestruturado, contendo 549 questões, por meio da observação in loco, bem como 
por respostas obtidas com os proprietários, durante a realização do diagnóstico. Para definição dos 
pontos fracos, uma equipe multidisciplinar utilizou a ferramenta de gestão Brainstorming. Os principais 
pontos fracos encontrados, em ordem decrescente, utilizando-se a Matriz GUT, foram: inexistência 
de bebedouros, não vacinar todas as bezerras contra brucelose, baixa condição corporal das vacas 
ao parto e intervalo de partos maior que 12 meses. A partir do ranqueamento dos pontos fracos, a 
equipe de pesquisadores definiu quais ferramentas de gestão seriam utilizadas: PDCA, 5W2H e/ou 
Diagrama de Ishikawa, visando corrigi-los ou, pelo menos, amenizá-los. Entre os 20 pontos fracos 
mais pontuados, as ferramentas de gestão utilizadas pelo técnico extensionista obtiveram resultados 
expressivos na resolução dos problemas. Concluiu-se que é possível adequar e aplicar as ferramentas 
de gestão, tão utilizadas em outras atividades, à pecuária leiteira; podendo ser usadas de forma contínua 
para o gerenciamento ou de forma pontual no estabelecimento de um plano ou projeto. 
Palavras-chave: Amazônia. Bovinocultura leiteira. Diagnóstico. Produtividade. Rentabilidade.

Introduction

Although Brazil is the fourth-largest producer of 
bovine milk worldwide, the annual productivity of 
around 1,680 L per cow is low compared with that 
in the United States (9,850 L per cow), the European 
Union (6,140 L per cow), Argentina (5,830 L 
per cow) and New Zealand (4,060 L per cow) 
(PEREIRA et al., 2016). Brazilian dairy farming has 
very low zootechnical, economic and productivity 
rates, making it unattractive. In addition, the 
productive sector is underdeveloped, especially 
in the management area (NOVO; SCHIFFLER, 
2006; SILVA et al., 2015). Producers’ lack of 
preparation affects their farm negatively, providing 
low economic returns and even losses, besides 
discouraging them from continuing milk production. 
Therefore, cowmen need to adapt, think and act as 
rural entrepreneurs with a managerial vision of their 
activity (CREPALDI, 1998), regardless of whether 
they are a small, medium or large producer (LOPES 
et al., 2004). According to Godinho and Carvalho 
(2009), there are still a large number of dairy farmers 
who do not view their activity as a rural enterprise. 
Good rural property management is essential for 
achieving sustainable development.  

Several transformations have contributed to the 
fact that milk producers could reflect on the need 
to manage their activity well, becoming more 
efficient and hence competitive (LOPES et al., 

2004). Good management provides conditions for 
rural producers to develop the agricultural sector. 
Management tools can aid in this task, contributing 
improvements to producers’ socioeconomic 
conditions, strategic decisions and advances in 
productive activity (FARIAS et al., 2013). There 
are techniques for business use that aim to find 
solutions to managerial problems, and they can 
help entrepreneurs in decision making within 
their productive process, since they guide them 
in the observation, identification and analysis of 
problems (MEIRELES, 2006). When applied, they 
generate possibilities to obtain greater profits in 
that activity (ROBERTI; SANTANA, 2013). Wolf 
(2012) reported several reasons for the non-use of 
tools to aid management, including the cost, a lack 
of time management, and a lack of understanding 
of the theme. He also stated that, to modify this 
framework, it would be necessary to implement an 
educational programme in management tools and a 
broader knowledge of risk management.  

Bonamigo et al. (2014) investigated the use 
of management tools in agribusiness; however, 
none of the studies have referred to the evaluation 
and use of such tools in dairy cattle. Most of the 
studies that dealt with the use of these tools focused 
on secondary- and tertiary-sector enterprises 
(ANDRADE; BOFF, 2014; AMORIM et al., 2015); 
their use in the primary sector has been quite rare 
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(ALVES et al., 2007).  

In this context, the following question arises: 
Can management tools be applied to dairy farms, 
especially family farming? Based on the importance 
of the theme and the current situation of dairy 
farming in Brazil, besides the scarcity of scientific 
articles on the theme, the objective was to study 100 
family dairy farms and analyse the applicability of 
management tools, aiming to identify and correct 
weaknesses and hence increase productivity and 
profitability. Specifically, the study also intended to 
validate a question form to perform the diagnosis 
in dairy farms, to identify weaknesses and to 
recommend a management tool to be used for each 
diagnosed weakness.

Material and Methods

The research was performed in 100 dairy 
farms under the family farming regime located in 
the mesoregion of the Acre Valley, in the Western 
Amazon, from March 2016 to March 2017. The 
studied geographical area is composed of 14 
municipalities: Acrelândia (6 producers), Assis 
Brasil (3), Brasiléia (7), Bujari (4), Capixaba (8), 
Epitaciolândia (7), Manoel Urbano (4), Plácido de 
Castro (11), Porto Acre (6), Rio Branco (16), Santa 
Rosa dos Purus (5), Sena Madureira (12), Senador 
Guiomard (9) and Xapuri (2). The producers were 
interviewed on their properties, besides being 
randomly selected (GUDKOVA et al., 2016) from the 
list provided by the State Secretariat of Agriculture 
(SEAP) Secretariat of Agroforestry extension and 
family farming of the state of Acre (SEAPROF), 
regardless of the milk volume marketed or the 
production system adopted. The definition of the 
number of interviewees in the sample (n=100) was 
estimated according to Barbetta (2003), considering 
a maximum sampling error of 5%. 

For the interviews and diagnosis, a semi-
structured form containing 549 questions, developed 
by Lopes et al. (2016b), was used. These questions 
are divided into themes: producer and property 

registry (52 questions), herd characterization (12 
questions), and milk production (485 questions). The 
last topic includes the farming system, agricultural 
practices, nutritional management, infrastructure, 
zootechnical bookkeeping, animal identification, 
reproductive management, milk quality, milking 
management, heifer breeding, sanitary control and 
environmental management. The form also contains 
a checklist of photos, which helps researchers in 
recording details that are difficult to describe and 
remember; this is useful in gathering strengths and 
weaknesses.

Secondly, the weaknesses found in the dairy 
farms were surveyed. To this end, the brainstorming 
management tool (ANDRADE; BOFF, 2014) 
was used. At this stage, each member of the 
multidisciplinary team, composed of veterinarians, 
zootechnicians, professors and managers, revealed 
their opinions in relation to each analysed item on 
the diagnostic form. 

After defining the weaknesses, each researcher 
individually evaluated and graded from zero to five 
each item considered to be the most severe, the 
most urgent and having a tendency to worsen, using 
the management tool GUT Matrix (MEIRELES, 
2006). The items were listed on a worksheet 
with the respective grades, and an average was 
estimated for the different grades assigned by each 
researcher. Accordingly, the weaknesses were 
ranked in descending order from the average grade. 
Aiming to select the most appropriate management 
tool for solving those problems, the team used 
the brainstorming tool (COLETTI et al., 2010) 
and selected the fishbone diagram (ISHIKAWA, 
1985), a diagnostic tool (MIGUEL, 2006); the 
5W2H (POLACINSKI et al., 2012), an action tool 
(MASSARONI; SCAVARDA, 2015); and PDCA 
(AGUIAR, 2006), an organizational tool (BEHR 
et al., 2008) in the mission to correct or at least 
minimize the diagnosed weaknesses. It is worth 
pointing out that, in the correction of a certain 
weakness, one or more tools may be used (LOPES 
et al., 2016a).  
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Afterwards, the management tools were applied 
to 30 dairy farms, selected using non-probabilistic 
judgement sampling considering the following 
criteria: the availability and quality of zootechnical 
data; the consent and interest of the cowman in 
conducting the research; and the researcher’s access 
to the evidence sources (LOPES et al., 2015). 
After the application of management tools, a new 
diagnosis was made in the 30 studied properties 
to evaluate their applicability and the efficiency of 
each one. 

The results were tabulated using the Excel® 
software and hence analysed descriptively and 
comparatively. For the data analysis, the McNemar 
statistical test was performed in the SPSS 20.0 
software (IBM, 2011) to evaluate the significance 
of the differences observed in the responses at the 
two moments at which the diagnoses were performed 
(FISHER; VAN BELLE, 1993), before and after the 
application of the management tools in the properties. 

Results and Discussion

The weaknesses found during the diagnosis, 
listed in descending order by the average grade 
attributed after using the GUT Matrix (MEIRELES, 
2006), can be observed in Table 1. The higher grades 
indicate the weaknesses that should be prioritized in 
the attempt to equate or minimize them, since they 
have greater severity, greater urgency to be solved, 
and a greater tendency to worsen. In some of 
them, high standard deviation values are apparent, 
which indicate the divergence of opinions among 
technical researchers. The main problems are: a 
lack of drinking fountains, no vaccination of all 
heifers against brucellosis, low body condition of 
cows at calving, and a calving interval longer than 
12 months. 

The diagnosis was fundamental to identifying 
weaknesses that could compromise the productive 
and economic success of the studied dairy farms. This 
is beneficial because in many cases there is no need 
to expend large investments or substantial efforts 

to solve the problems, making the dairy properties 
promising. Based on the points listed, an action 
plan and goals can be accomplished in the short, 
medium and long term. The data collection, through 
the diagnosis performed, aimed at streamlining the 
decision making within the dairy properties. A brief 
discussion of the importance of each diagnosed 
weakness, as well as the recommendation of the 
management tool to be used, is presented in this 
study.

First weakness: a lack of drinking fountains in 
pastures

In 85% of the studied properties, the presence of 
drinking fountains was not observed. These, if well 
managed, offer cleaner water of better quality to the 
cattle reared in pastures, according to their ingestion 
needs, with better access, avoiding energy costs on 
the part of the animal in search of water besides 
hierarchical disputes. The use of drinking fountains 
in pasture cattle production increases productivity 
(TAVARES; BENEDETTI, 2012). Moreover, the use 
of watering places, such as streams and headwaters, 
can cause serious environmental impacts, since the 
direct access of cattle causes water quality problems 
due to the accumulation of manure and the silting of 
banks (OSBORNE et al., 2002). 

This fact changes the physical aspects of water, 
such as its temperature, colour and turbidity, besides 
its organoleptic characteristics, for instance its 
appearance, taste and odour, and it can be rejected 
for drinking purposes (WHO, 1993). The quantity 
and quality of water are fundamental elements 
for the production process, since water directly 
interferes in cattle nutrition (BIZINOTO, 2002). 
Unfortunately, animals’ water intake is often not 
considered to be a limiting factor, and much more 
attention is paid to other dietary nutrients. However, 
low water intake increases hematocrit values and 
blood urea concentration and reduces the respiratory 
rate, rumen contractions, live weight and milk 
production (RIBEIRO; BENEDETTI, 2011). 
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Table 1. Grade attributed through the GUT Matrix to each weakness identified in the 100   studied dairy farms in the 
mesoregion of the Acre Valley from March to July 2017.

Grade attributed by the researchers from the multidisciplinary team*
Weaknesses 1 2 3 4 5 6 Average ** SD
Lack of drinking fountains in pas-
tures 125 125 125 125 125 125 125.00 0.00

No vaccination of all heifers against 
brucellosis 125 125 125 125 125 125 125.00 0.00

Inadequate (lean) body condition of 
cows at calving 125 125 125 100 125 125 121.00 10.00

Cows dry on their own due to low 
persistence of lactation 125 64 125 125 125 125 115.00 25.00

Calving interval greater than 12 
months 100 100 125 125 125 100 113.00 14.00

Non-realization of zootechnical 
bookkeeping 125 100 125 80 125 125 113.00 19.00

Sick heifers are not separated from 
healthy animals 125 125 125 125 125 45 112.00 33.00

Low vaccination rate against clos-
tridial diseases 125 125 125 60 100 125 110.00 26.00

Inadequate herd composition 125 100 125 125 100 80 109.00 19.00
Performing brucellosis tests only 
when animals are acquired 125 125 80 125 75 125 109.00 25.00

Non-realization of tuberculosis exams 125 125 80 125 75 125 109.00 25.00
Lack of sanitary calendar 80 100 125 125 75 125 105.00 23.00
Do not restrict the use of doramectin 
based vermifuge in lactating cows 125 125 125 125 1 125 104.00 51.00

The criterion for drying a cow is pro-
duction 125 64 125 60 125 125 104.00 33.00

Average infestation of ticks in cows 100 64 125 125 75 125 102.00 27.00
Average infestation of horn flies in 
heifers 100 64 125 125 75 125 102.00 27.00

Age at first calving of 36 months 125 100 125 125 36 100 102.00 34.00
Do not make heat observation 125 80 125 125 125 18 100.00 44.00
Non-use of soil conservation prac-
tices 125 125 125 80 60 80 99.00 29.00

Heifers do not receive concentrate 
after the seventh day 125 64 125 125 125 27 99.00 43.00

They did not seek to identify the 
cause of abortions 125 125 80 80 45 125 97.00 34.00

* Multiplication of grades from zero to five for the aspects of gravity (G), urgency (U) and trend (T); 
**: Simple arithmetic mean; SD: standard deviation.
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Limiting water consumption reduces animals’ 
performance faster and more drastically than 
any other nutrient deficiency (BOYLES et al., 
1988). Cattle need a constant supply of abundant, 
good-quality and clean water to ensure normal 
fermentation and metabolism in the rumen, to 
maintain the flow of food in the digestive tract, 
to favour good digestion and the absorption of 
nutrients and to supply the demands of body 
tissues (ADAMS; SHARPE, 1995). Water intake 
has a direct impact on the productive performance 
of cattle reared in pastures. According to Marino 
(2006), a bovine of 450 kg at a room temperature of 
27 °C consumes 55 L/day. Benedetti (2009) reported 
that the minimum requirement is 45 L/head/day or 
about 8–9 litres/100 kg live weight under proper 
management conditions.

Management tool proposed to solve the weakness of 
a lack of drinking fountains in pastures: 5W2H

The management tool proposed to solve this 
problem is 5W2H (LISBOA; GODOY, 2012), since 
this type of problem is specific and does not require 
several people. It consists of the answer to seven 
questions used to implement solutions: 

a) 	 What? What is the activity? What is the 
topic? Answer: Implement drinking fountains in 
pastures.

b) 	 Who? Who conducts the operation? Which 
is the responsible team? Answer: Technical team 
(researcher) of the dairy farm.

c) 	 Where? Where will the operation be 
conducted? On which site? Answer: Site evaluation 
to prevent animals from having to move too far 
looking for water.

d) Why? Why is the operation necessary? Why 
is the activity necessary? Answer: To meet the 
needs of the animals and improve production and 
productivity. 

e) When? When will it be done? When will the 
activity begin? Answer: Immediately.

f) 	 How? How will the operation be conducted? 
In what way? Answer: By installing drinking 
fountains at pasture sites.

g) 	 How much does it cost to make the change? 
How much will the operation cost? Answer: 
Evaluation according to the amount of pastures, 
animals and material to be used in the drinking 
fountain. 

Second weakness: no vaccination of all heifers 
against brucellosis

In 5% of the studied dairy farms, heifers 
were not vaccinated against brucellosis. Bovine 
brucellosis is a chronic disease of domestic and wild 
animals caused by Brucella abortus, an intracellular 
bacterium with a large capacity to invade, survive 
for long periods and multiply within host cells 
(POESTER et al., 2013). The economic importance 
attributed to this disease is based on the direct losses 
resulting from the death of animals, the decrease 
in weight gain, the decrease in milk production, 
early disposal, the condemnation of carcasses at 
slaughter (SOUZA et al., 2014), sanitary barriers, 
property interdiction (BRASIL, 2006) and public 
health problems (MOCCI et al., 2014). In herds 
infected with brucellosis, a decrease in meat and 
milk production of around 25% and a decrease 
in the production of heifers of around 15% are 
estimated (BERNUÉS et al., 1997; MIRANDA 
et al., 2008). According to Santos et al. (2013), 
for every 1% variation in the prevalence rate of 
bovine brucellosis in Brazil, the cost of the disease 
is estimated to be R$155 million. These economic 
losses comprise more than 0.3% of the Brazilian 
gross domestic product (GDP) generated by farm 
animals. The researched properties have never had 
a plan to combat bovine brucellosis. 
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Management tool proposed to minimize the 
weakness of no vaccination of all heifers against 
brucellosis: PDCA cycle

The PDCA cycle (AGUIAR, 2006) is the 
management tool chosen to minimize this 
weakness because the problem requires continuous 
monitoring, since all heifers need to be vaccinated 
between the ages of three and eight months. It was 
established that, once implanted, there will be a 
need for individual control of animals through 
files and worksheets, which will be in constant 
use, following a continuous improvement cycle. 
According to Aguiar (2006), the use of this tool 
involves four stages, beginning with the problem 
identification and ending with the evaluation. The 
PDCA cycle is divided into: Plan (planning), which 
consists of establishing the goal or target to be 
achieved; Do (implementation), which is the work 
of developing and executing the defined tasks; 
Check (verification of work development) during 
and after execution; and Action, which transforms 
the working plan into a new way of accomplishing 
tasks within the company. It should be used for 
frequent problems that require constant monitoring 
and are more complex (ANTUNES; ESSELS, 
1999). For the proposal of the solution to the 
problem, the following recommendation was made: 

Planning (Plan): Implantation of an individual 
file of zootechnical control, blood collection for 
brucellosis screening and control of entry and exit 
of animals in the properties.  

Implementation (Do): The veterinarian 
responsible for the properties will collect the blood 
of each animal and send it to a laboratory accredited 
by the Ministry of Agriculture, Livestock and Food 
Supply (MAPA) for diagnosis, where the antigen 
acidified tamponade (AAT) test (routine test) or 
the 2-Mercaptoethanol test (a confirmatory test of 
animals reactive to the AAT test) will be performed. 
Producers will be trained to organize and complete 
the individual file and zootechnical record and 
spreadsheets to obtain full sanitary control of this 
infectious disease. 

Verification (Check): The brucellosis test tends 
to be confirmed within 48 hours. Moreover, it is 
necessary to check periodically the vaccination of 
heifers that will be born and reach the recommended 
age to receive the vaccine.

Action: Animals that show positive diagnostic 
tests for brucellosis should be referred for slaughter 
to establishments with an inspection service. All 
heifers between three and eight months of age in 
the herd will be vaccinated against brucellosis 
with the attenuated vaccine B19. Heifers should 
be branded with the letter V, accompanied by the 
final digit of the vaccination year, on the left side 
of their face to identify and control the vaccinated 
females. Negative animals will remain in the 
herd; however, for the properties to be considered 
free of brucellosis, they must have at least two 
consecutive negative tests, and recurrent tests will 
be required. The free monitored property certificate 
will be issued after obtaining a test with 100% 
negative initial sampling, as recommended by the 
National Program for the Control and Eradication 
of Brucellosis and Animal Tuberculosis (PNCEBT) 
of the MAPA (BRASIL, 2006). 

Third weakness: inadequate (lean) body condition 
of cows at calving

In 68% of the researched dairy farms, the 
animals showed low body condition at calving. 
Body condition evaluation is an important tool 
for monitoring animals’ nutritional status. The 
evaluation of body condition should be performed 
often and with special attention to times of calving, 
peak lactation, and drying. Cows with a poor 
body condition (lean) produce lighter calves and 
generally have higher mortality during the lactation 
period, which compromises the peak lactation. 
Additionally, the recovery period is longer and 
there is a significant delay in the appearance of the 
first post-calving heat (BERGAMASCHI et al., 
2012). The body score is a determinant factor for 
a shorter recovery time of the endometrium and 
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faster heat manifestation, promoting a decrease in 
the calving interval (BARBOSA et al., 2016) and 
thus increasing the productivity. 

A loss of body weight in the pre-calving period 
and the establishment of a negative energy balance 
(NEB) may negatively influence the return to heat 
and ovarian activity (MBAYAHAGA et al., 1998). 
The deleterious effects of an NEB after calving 
can be exacerbated if simultaneously there is a 
substantial loss of body condition in the cows, which 
is directly associated with a delay in first ovulation 
and an increase in the number of days required for 
conception (WILTBANK et al., 2006). Dairy cows 
have prolonged post-calving anoestrus, usually due 
to a sum of factors, such as a low body condition 
score, inadequate nutrition and calf presence 
(lactation) (SÁ FILHO et al., 2009). 

Management tool proposed to understand better the 
weakness of inadequate (lean) body condition of 
cows at calving: fishbone diagram

To understand better and solve this problem, 
the fishbone diagram (ISHIKAWA, 1985) is 
proposed as a management tool due to the number 
of variables involved in its resolution and because 
it is a diagnostic tool. It is known as a cause and 
effect diagram or Ishikawa diagram and is a 
graphical tool used to manage and control quality 
in several processes, especially in industrial 
production. According to Ishikawa (1985), the 
diagram composition considers that problems can 
be classified into seven different types of causes, the 
7Ms: machine, method, mother nature, manpower, 
material, management, and measurement. In some 
cases, another “M” (money) can be used. In Figure 
1, the proposed model can be observed to solve the 
weakness inadequate (lean) body condition of cows 
at calving.

Figure 1. Fishbone diagram as a proposal for the resolution of the weakness of inadequate (lean) body condition of 
cows at calving
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body condition of animals at calving, such as nutrition, sanity and management (Figure 1). In this respect, 

other tools, such as 5W2H, can be used. Regarding nutrition, failures were observed as low quality, low 

concentration, absence of concentrate use and use of extensive pasture. Regarding sanitation, infestations of 
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To solve the problem, it is necessary to correct 
other secondary problems, which lead to the low 
body condition of animals at calving, such as 
nutrition, sanity and management (Figure 1). In this 
respect, other tools, such as 5W2H, can be used. 
Regarding nutrition, failures were observed as low 
quality, low concentration, absence of concentrate 
use and use of extensive pasture. Regarding 
sanitation, infestations of endo- and ectoparasites 
were observed. A lack of drinking fountains and 
“calf rearing” management in dairy farms were 
perceived weaknesses related to management. 
Regarding management, there were problems of a 
lack of planning for feeding in the dry season and 
of zootechnical bookkeeping. If these minor items 
are not resolved, the weakness cannot be corrected. 
This example demonstrates the complexity of the 
resolution of the primary problem, but indicates that 
it is feasible, as proposed in Figure 1.

Applicability of management tools

The most punctuated weaknesses, through the 
GUT Matrix, were those selected to be solved 
in dairy farms (Table 2). The efficiency of the 
use of the 5W2H management tool was 100%; 
that is, all the properties followed the technical 
recommendations and installed a drinking fountain 
(Table 2). The weakness “no vaccination of all 
heifers against brucellosis” showed less expressive 
results, because, of the five dairy farms that did 
not perform the vaccination, three adapted and 
applied the vaccine B19 to heifers aged between 
three and eight months. However, two farms did 
not follow the recommendations, even though this 
is a mandatory vaccination. It was observed that 
the application of the PDCA management tool 
improved the percentage of non-vaccinated animals 
against brucellosis, reducing it from 16.66% to 
6.66% (Table 2). 

The low body condition of cows at calving was 
the weakness that obtained the lowest response to 
the application of management tools and technical 

assistance, since the fishbone diagram is a diagnostic 
tool and not an action tool, such as 5W2H. The 
results did not show differences before and after 
the use of this tool, because it is believed that the 
time available for the results to appear was short. 
Furthermore, to minimize or solve the weaknesses, 
it would be necessary to apply jointly an action tool 
for each cause within each sub-cause (nutrition, 
handling, management and sanitation), because 
they imply resolution. However, it is suggested that 
the complexity of the theme, beyond the cost of 
deployment of the large number of causes (Figure 
1) that would need to be solved to achieve results 
in the main effect, are the main reasons for failure. 

It was observed that, when the management tool 
applied was 5W2H, excellent results were obtained 
for the weaknesses, such as: a lack of drinking 
fountains, diseased heifers not being separated 
from healthy ones, a low vaccination rate against 
clostridial diseases, brucellosis tests only when 
acquiring animals, tuberculosis tests, the absence of 
a sanitary calendar and no use of soil conservation 
practices (Table 2). Several of these problems 
have been fully solved or greatly minimized. It is 
possible that these were the problems involving a 
lower cost for resolution or minimization. When 
the PDCA cycle or fishbone diagram tools were 
used, the results were not as expressive, because 
the weaknesses to which they were applied require 
more time for resolution and the cited tools are 
organizational and diagnostic tools, respectively, 
and not intended for resolution; hence, they have 
different functions. Moreover, this is believed to 
have occurred due to the low schooling levels and 
family incomes of rural producers, little technical 
knowledge, little adoption of technologies, and 
a lack of continuous technical assistance for the 
development of dairy farms. 

The results show the importance of technical 
assistance programmes for rural properties. Acre’s 
milk production sector currently has one of the 
country’s worst production indicators, according to 
data from the IBGE (2015), due to several factors 
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that contribute directly to this scenario, such as the 
low technological level of properties and the absent 
structure of the production chain. The application 
of management tools associated with constant and 

qualified technical assistance is suggested so that 
the effects of existing weaknesses can be solved or 
minimized. 

Table 2. Results of the applicability of management tools in the correction of problems of the studied dairy farms in 
the mesoregion of the Acre Valley from March to July 2017.

Weaknesses
Before* After**

Tool used
n=30 % n=30 %

Lack of drinking fountains in pastures 30 100.00a 0 0.00b 5W2H1

No vaccination of all heifers against bru-
cellosis 5 16.66a 2 6.66b PDCA2 and 5W2H1

Inadequate (lean) body condition of cows 
at calving 17 56.66a 17 56.66a Fishbone diagram3 and 5W2H1

Cows dry on their own due to low persis-
tence of lactation 30 100.00a 26 86.66a  PDCA2 and 5W2H1

Calving interval greater than 12 months 30 100.00a 30 100.00a PDCA2 and 5W2H1

Non-realization of zootechnical bookkee-
ping 27 90.00a 19 68.33a PDCA2 and 5W2H1

Sick heifers are not separated from heal-
thy animals 20 66.66a 0 0.00b 5W2H1

Low vaccination rate against clostridial 
diseases 16 53.33a 0 0.00b 5W2H1

Inadequate herd composition 30 100.00a 29 96.66a Fishbone diagram3 and 5W2H1

Performing brucellosis tests only when 
animals are acquired 15 50.00a 30 100.00b 5W2H1

Non-realization of tuberculosis exams 8 26.66a 27 90.00b 5W2H1

Lack of sanitary calendar 28 93.33a 7 23.33b 5W2H1

Do not restrict the use of doramectin ba-
sed vermifuge in lactating cows 19 63.33a 26 86.66b 5W2H1

The criterion for drying a cow is produc-
tion 29 96.66a 28 93.33a PDCA2 and 5W2H1

Average infestation of ticks in cows 22 73.33a 13 43.33b Fishbone diagram3 and 5W2H1

Average infestation of horn flies in hei-
fers 18 60.00a 8 26.66b Fishbone diagram3 and 5W2H1

Age at first calving of 36 months 22 73.33a 21 70.00a PDCA2 and 5W2H1

Do not make heat observation 22 73.33a 0 0.00b 5W2H1

Non-use of soil conservation practices 28 93.33a 25 83.33a PDCA2 and 5W2H1

Heifers do not receive concentrate after 
the seventh day 29 96.66a 11 36.66b 5W2H1

They did not seek to identify the cause of 
abortions 27 90.00a 22 73.33a Fishbone diagram3 and 5W2H1

Caption: * Before = diagnosis performed before the application of management tools; ** After = diagnosis performed after the 
application of management tools. Different letters on the same row indicate statistical difference according to the McNemar test 
(P<0.05). 1: resolution tool; 2: organization tool; 3: diagnostic tool.
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The use of management tools becomes useful 
within a property, acting in the identification of 
problems and ordering them according to their 
severity, urgency and tendency to worsen so that 
they can be solved. For this purpose, management 
knowledge is needed for their application to dairy 
farms. Therefore, the application of tools may 
pave the way to the construction of a strategic 
management plan, based on organizational 
diagnosis methodologies and administration 
systems to consolidate decision making as well as 
contributing to human resource training in rural 
enterprise management.

It is worth mentioning that the entire process of 
the application of management tools was conducted 
by qualified and committed technical assistance, 
since it is believed that it is crucial to associate the 
tools with technical follow-up for success.

The use of management tools is very effective, 
since they act from the problem diagnosis, ordering 
the weaknesses according to their severity, urgency 
and tendency to worsen and are able to assist in 
the accomplishment of an action plan and goals 
to be achieved in the short, medium and long 
terms. Furthermore, collaboration is expected with 
Brazilian agriculture and livestock through the 
generation of knowledge and techniques capable of 
improving the efficiency and results of agricultural 
economic activities and may serve as a basis for 
future research related to the theme.

Conclusions

It was concluded, therefore, that it is possible to 
adapt the management tools used in other activities 
to dairy farming, aiming to correct failures and 
hence increase profitability. It was also concluded 
that the use of the GUT Matrix is able to prioritize 
the actions within a dairy farm. The management 
tools 5W2H, PDCA and the fishbone diagram 
obtained expressive results in the resolution of 
problems within their functions, together with the 
monitoring of the extensionist technician. The 

tools can be complementary and will hardly be 
exclusionary. Regarding the validation of the form 
used, it was verified that it was fundamental for the 
accomplishment of the research and that it is able 
to be used in new diagnostic studies of milk cattle 
farms.
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