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INTRODUCTION 

Because of low milk prices, Portuguese dairy 

farmers continue to be at the bottom of Europe 

in terms of the economic value given to the 

milk. According to MMO (2018) data the mean 

price paid to Portuguese dairy farmers in 

December 2017 was 32.30 €/100 kg, which 

represents a very low value, only overtaken by 

the prices paid to Bulgarian (32.29 €/100 kg), 

Lithuanian (32.23 €/100 kg) and Romanian 

(31.97 €/100 kg) dairy farmers.  

The “milk price crisis” that Portuguese farmers 

endure have been imputed to the decrease of 

Portuguese per capita milk consumption (-2.4% 

per year, between 2005 and 2015) reaching 70.7 

kg/inhabitant/year in 2015 (INE, 2017). Also the 

economic difficulties felt by countries where the 

economy is strongly dependent on oil prices, 

such as Angola, affected the export of 

Portuguese dairy products and contributed for 

milk crisis (Rodrigues, 2016). 

Technical efficiency of Portuguese milk producers 

is one of the highest in Europe and it has been 

calculated between 60 and 70% (Hallam and 

Machado, 1996). Xuegin et al. (2012) investigated 

technical efficiency changes of specialized 

German, Dutch and Swedish dairy farms 
between 1995 and 2004 and they found mean 

values of 61.4%, 55.3% and 78.8% respectively. 

For the year 1996, they found technical 
efficiencies of 57.5%, 47.2% and 83.8%, 

respectively for German, Dutch and Swedish 

farms. In both studies (Hallam and Machado, 
1996; Xuegin et al., 2012), farm efficiency was 

positively correlated with the farm size but not 

with the degree of dairy farm specialization. 

In Portugal, milk producers have been introducing 
adaptation strategies in face of this current 

difficult situation. Some examples of the 

improving measures that have been taken are the 
increase of the number of milking cows per 

farm, genetic improvement and enhancement of 

the comfort and health of the animals. In times 
of strong world milk price fluctuation and 

exchange rates, all dairy sector should be able to 

react quickly to the menaces and to anticipate 

the opportunities. It will be crucial to invest in 
the development of new products, in products 

that increases the added value and in the search 

for new markets. Only in this way it will be 
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possible for the Portuguese dairy industry to sell 

the milk products more easily and pay a better 
price to the dairy farmers. According to 

Medeiros (2018), the milk produced in Portugal 

has high standard of quality (fat 3.9%; protein 
3.2%, urea 235 ppm; microorganisms 60,000 

CFU; SCC 280,000 cells/mL).  

OUR OBJECTIVES 

On this paper we present some measures that 

could be adopted by dairy farmers to improve 

the profitability of their farms, overcoming the 
present difficulties felt by Portuguese dairy 

farmers. 

COW FEEDING  

Cow feeding has a strong impact in the milk 

production costs. Total feed costs to produce 1 

kg of milk represent about 56.7% to 71.3% 
(Baptista et al., 2012) or 59.3% to 78.4% 

(Sottomay or et al., 2012) of the total production 

cost. It is necessary to feed cows with feedstuff 

that increase milk production at the minimum 
feed cost. With this aim we propose that forage 

and other feed produced in the dairy farm 

should be used instead of forage or concentrate 
purchased off-farm. In fact, some studies have 

shown that farms which use high levels of 

concentrate for milk production are the most 
sensitive to the increase on the raw materials price 

in the international market (Alqaisi et al., 2011).  

Dairy farms profitability is related to milk / feed 

price ratio. According to Schröer-Merker et al. 
(2012), milk / feed price ratio is defined as milk 

price divided by the price of purchased feed and 

can be used as a measure of dairy farm 
profitability. In a simplified form, this indicator 

shows how much feed a farmer can buy after 

selling 1 kg of milk and has been defined as 

“very unfavorable” if lower than 1, “unfavorable” 
if lower than 1.5, “favorable” if higher than 1.5 

and “very favorable” if higher than 2.  

DAYS IN MILK 

The productive parameter days in milk (DiM) 

should be between 150 and 170 days (Figure 

1).An increase of DiM value has a negative 
effect on the average daily milk production. 

This parameter is easy to obtain in a quick visit 

to the dairy farm and gives a picture of cow’s 
productive and reproductive situation 

(Rodrigues et al., 2012). A higher average value 

of DiM means that the average daily milk 
production in the dairy farm is lower than it 

should be. It means that the average interval 

between calving and conception is greater than 

90 days which will imply a delay on the cow dry 

off with the consequent deviation of average 
farm milk production to the right of the curve 

(Figure 1). 

 

Figure 1. Ideal average Days in Milk (DiM) in a 

dairy farm (150 to 170 days) (adapted from 

Rodrigues et al., 2012). 

Dairy cows should have a high longevity and 

more numerous and persistent lactations. 

REPRODUCTIVE EFFICIENCY  

Reproduction results continuously declined for 

last 30-40 years (Beran et al., 2013) and fertility 
in dairy cattle has an important effect on herd 

economics. The main reason of poor fertility is 

assume to be negative energy balance evoking 
body reserves mobilization to meet the 

increased nutrient demand for milk yield. 

Because of the fertility, the number of cows that 
yielded milk significantly longer than 305 days 

of lactation has markedly increased in recent 

years (Duchacek et al., 2014).  

In order to improve productive efficiency of 

dairy farms, heifers should calve at an early age. 

To achieve heifers first service at an ideal age 

(13-15 mouths), allowing first calving at 22-24 

months (Ribas, 1997), it is necessary to promote 

0.7 to 0.9 kg daily weight gain from birth to 13-

15 months of age. At first service, heifer weight 

should be 55% of its adult weight. The growth 

of the mammary gland is a complex process 

which can be affected by nourishment. After 2-3 

months and until 9-11 months old, allometric 

growth of the mammary gland is quicker than 

body growth. An excessive daily weight gain 

until puberty could be related to an increase of 

fatty tissue in the mammary gland, a decrease in 

parenchymal tissue and a lower first lactation 

milk production (Hoffman, 1997). 

The number of artificial inseminations per 

conception should be equal or less than 1.7 

(Keown and Kononoff, 2006) and the mean time 
between calving should be always less than 395 
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days. Higher values may have a negative impact 

on the dairy farm profitability. 

MILK QUALITY 

Mastitis is one of the most frequent, complex 

and costly diseases of dairy cattle. Once 
inflammation occurs, synthetic activity of 

mammary gland decreases and milk constituents  

change with negative implications on the milk 
productions costs and farm profitability. The 

bonus paid to the dairy farmers by milk 

processors decreases when somatic cells counts 
(SCC) increases. Mastitis is also a cause of 

hidden costs which, despite being overseen by 

the farmer, reduce daily milk production 

(Hagnestam-Nielsen et al., 2009) (Table 1) and 
its total solids as a consequence of epithelial 

secretor tissue destruction by microbial toxins 

and enzymes (Bruckmaier et al., 2004).  

In both primiparous cows and multiparous cows, 

 an increase of SCC above 100,000 cells/mL 

causes a decrease in daily milk production. This 
reduction in milk production is even more 

evident at the final stage of lactation (Table 1). 

CROSSBREEDING  

The Holstein Friesian breed is the most 

numerous breed in dairy production all around 

the world and have benefited from improvement 
in type through selection over the past 40 years. 

In this breed the pressure of genetic 

improvement has increased family relationship 
between cows. In most cases, there is no control 

of family relationship between male and female 

when a Holstein Friesian cow is inseminated. 

By inseminating always the best cows with the 
best bulls, inbreeding is increasing in purebred 

Holstein Friesian populations. This fact 

negatively affects the reproductive parameters 
and cow’s health and longevity as a 

consequence of inbreeding depression.  

Table1. Absolute milk yield (kg) at various somatic cells counts (SCC) (× 103 cells/mL), expressed as deviation 

from the amount of milk produced given an SCC of 175,000 or 200,000 cells/mL in lactation wk 1 (primiparous 

and multiparous cows, respectively), and an SCC of 50,000 cells/mL in later lactation (Hagnestam-Nielsen et 

al., 2009). 

Week in lactation 

SCC 1 2 3 to 8 9 to 16 17 to 24 25 to 32 33 to 44 

Primiparous cows 

100 NA −0.5 −0.3 −0.4 −0.3 −0.5 −0.6 

200 −0.1 −1.0 −0.5 −0.7 −0.7 −1.0 −1.2 

500 −0.7 −1.6 −0.9 −1.2 −1.3 −1.6 −2.0 

1,000 −1.2 −2.1 −1.1 −1.6 −2.0 −2.1 −2.6 

Multiparous cows 

100 NA −0.4 −0.4 −0.4 −0.6 −0.9 −1.1 

200 NA −0.9 −0.7 −0.8 −1.1 −1.7 −2.2 

500 −1.1 −2.0 −1.4 −1.6 −2.1 −2.9 −3.7 

1,000 −2.1 −3.1 −2.1 −2.5 −3.1 −3.8 −4.8 

NA = not applicable. 

Dairy farmers that aim for the best profit could 

find advantages in crossbreeding, which is a 
strategical method that could turn milk 

production into a more profitable and 

sustainable activity by improving the fertility, 

the health and the longevity of the cows. The 
term used for crossbred performance relative to 

the parent average is “hybrid vigor” or 

“heterosis”. Table 2 shows population sizes and 
production of potential breed resources for 

crossbreeding programs. Holstein breed is at the 

base of the crossbreeding based on a rotational 
programs with 2 or 3 specialized milk breeds. 

By improving fertility, calving ease, longevity 

and milk component percentages, we are 

decreasing milk production costs and helping to 
secure the economic success of the farm. 

SPECIALIZED TECHNICAL SUPPORT  

As in other EU countries, specialized technical 
support is more and more necessary in 

Portuguese dairy farms. Technical support 

should be seen as an investment in the future of 
the farm and not as a cost. In fact, it allows the 

producer to make a better use of the information 

delivered by the organizations that lead the milk 
control. For instance, milk recording defines 

objective criteria which ease the task of 

selecting the cows to cull each year, guide the 

choice of the best bull for artificial insemination 
of each cow and facilitates the choice of heifers 

for replacement. 

Besides that, the information given to farmers 
(somatic cells count, milk urea, milk keton 
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bodies…) makes the task of decision easier and helps to reduce production costs.  

Table2. Population sizes and production of potential breed resources for crossbreeding programs. Management 

conditions are not the same for all breeds and could affect production comparisons.  

Breed Worldwide population Bulls sampled per year Average milk (kg) Fat (%) Protein (%) 

Ayrshire 100,000 150 8,100 3.9 3.1 

Holstein 25,000,000 4,000 10,600 3.6 3.0 

Jersey 1,200,000 630 8,000 4.6 3.6 

Brown Swiss 7,000,000 80 9,400 4.0 3.3 

Normande 300,000 160 7,300 4.4 3.6 

Montbeliarde 330,000 170 8,200 3.8 3.4 

Swedish Red 205,000 100 9,000 4.2 3.5 

Source: Dairy Herd Management, April 2005. 

Also pregnancy diagnosis (by pregnancy-

associated glycoprotein analysis), milk casein 

quantification (α-s1, α-s2, β, k, γ) and milk fatty 

acids composition will become important tools 

for the dairy farmer. Milk casein and milk fatty 

acids composition will be especially helpful for 

the valorisation of the milk intended for cheese 

and yogurt production, because of its 

relationship with caseins, or for the production 

of highly nutritional quality milk (with a highly 

content of conjugated-linoleic fatty acid and 

mono-unsaturated and poly-unsaturated fatty 

acid) (Rodrigues, 2016). 

CONCLUSIONS 

Because of low milk prices, Portuguese dairy 
farms must reduce the production costs. This 

reduction could be achieved by a decrease in 

feed costs, a frequent control of farm 
profitability, the improvement of reproductive 

parameters, the improvement of milk quality, 

the use of crossbreeding dairy cows and the use 
of high specialized technical support to interpret 

and apply the data given by the technological 

resources available. 
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