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Abstract

KVAPILIK, J., 0. HANUS, L. BARTON, M. V. KLIMESOVA AND P. ROUBAL, 2015. Mastitis of dairy cows
and financial losses: an economic meta-analysis and model calculation. Bulg. J. Agric., 21: 1092—-1105

Economic losses caused by mastitis represent lower revenues and higher costs on milk production as compared with
healthy cows. The aim of the study was to estimate possible value and variability of these losses by economic meta-analysis
and consequent model calculation. Based on literature data and own calculations the economic loss per one case of mastitis
occurrence was estimated at 9000 CzC [1 € =25 CzC (Czech Crown)] for the conditions of the Czech Republic (CR). The lower
revenues from the sale of milk (53%), higher culling of cows (herd recovery, 20%), higher costs for drugs and cow cure (14%),
labour for treatment of ill cows (7%) and penalties of farmer milk price (6%) participate in these losses. The losses caused by
mastitis can vary between 4000 and 18 000 CzC as a result of various factors (occurrence and intensity of disease, dairy cow
milk yield, cow rearing costs, milk prices, etc.). In case of 35% sickened cows (130 thousands) from the current state of 373
thousands of dairy cows in the CR the total economic loss caused by mastitis can reach 1 170 000 000 CzC per year. The loss
of 9000 CzC per cow with mastitis and 3140 CzC per dairy cow in herd is equal to revenue from sales for 950 and 330 litres of
milk at the current farmer milk price 9.5 CzC per litre. Increasing the proportion of cows with mastitis by 1% in the CR would
increase the economic loss by other 38 500 000 CzC. Regarding general occurrence of mammary gland inflammations of the
cows and in order to reduce the high economic losses the high effective prevention and therapy of these production diseases
have to be a regular part of the herd management.

Key words: cow, mastitis, milk losses, cow culling, drugs and cure costs, extra money, farmer milk price, benefit,
lower milk quality penalty, economic losses

Abbreviations: AUS$ — Australian dollar; CHF — Swiss franc; CA$ — Canadian dollar; CR — Czech Republic;
CzC — Czech Crown; € — Euro; EU — European Union; F — fat; MFPD = milk freezing point depression;
NZ$ — New Zealand dollar; P — protein; RIS — residues of inhibitory substances; SCC — somatic cell count;
TCM - total count of microorganisms; US$ — US dollar

Introduction

Mastitis is the most common and economically demand-
ing production diseases in dairy cows (Kron, 2002; Assel-
donk van et al., 2010; Schroeder, 2012; Winter and Fehlings,
2013; Kvapilik, 2014). Lameness occurrence in cows is also
very important from production point of view (Mitev et al.,
2011; Varlyakov et al., 2012). In order to improve the econom-
ic results of milk production and maintenance of high qual-

E-mail: kvapilik.jindrich@vuzv.cz

ity dairy products the reduction of mastitis incidence is not
under increased attention only in the Czech Republic (CR).
It is mainly the effective prevention, early identification of
problem cows and reliable methods and programs to reduce
the number and proportion of mastitis in dairy cows to the
economically acceptable level.

The goal of this paper: the study is focused on estima-
tion of amount and ways how to reduce the economic losses
caused by mastitis. The assesment of source proportions of
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mastitis losses is also one of goals. It can contribute to the
stabilization of this important livestock sector in the CR and
to higher competitiveness of Czech milk producers within
the European Union (EU).

Materials and Methods

Calculation (estimation) of the economic losses caused by
inflammation of the cow udder (following the previous con-
tribution about mastitis production losses - Kvapilik, 2014)
is based on the foreign and domestic publications. This is a
model calculation which takes into account current produc-
tion and economic conditions of milk production (as milk
yield, milk composition and prices etc.) beside the data from
literature sources. Several indicators of relationship between
milk quality indicators and farmer prices are taken from in-
ternational results which were published by the Bavarian
Milchpriifring Bayern e. V. (2014). Currently published data
about milk quality and payment were collected, classified ac-
cording to united pattern, evaluated by economic meta-anal-
ysis, commented and used for consequent economic model
calculation. Data were processed by standard mathematical
and statistical procedures. The economic values were con-
verted from the EU currency to CR currency at the exchange
rate € 1 =25 Czech Crowns (CzC). At the convertion of other
currencies the exchange rates which were published by the
Czech National Bank (2014) are taken into account.

Results and Discussion

Mastitis and main production losses
Each dairy cow disease has to result in a number of pro-
duction losses. The main economically significant losses

Table 1
Estimation of production losses (per clinical mastitis case)

due to mastitis include lower sales of milk, higher cow cull-
ing (herd recovery), higher veterinary performance and la-
bour consumption which is associated with mastitis, worse
indicators of fertility and lower milk fat and protein per-
centage (Kvapilik, 2014). Detected (estimated) production
losses caused by mastitis are characterized by considerable
variability in practice as well as the most indicators of bi-
ological nature. The reasons for this variability are beside
dairy cow individuality also for instance breed, milk yield,
natural and economic conditions, technological lines (such
as kind of housing, milking, feeding, etc.), feeding rations,
herd management and so on. The estimation of production
losses per (case) mastitis occurrence (case) is shown in Table
1. Somatic cell count (SCC in 10°.ml™") in milk is one of
reliable and relatively easy detectable indicators which can
be used for assessment of health status of cow mammary
gland. Therefore, there are estimated the production losses
by the development of this indicator in Table 2. A significant
mastitis impact on evaluated indicators and their variability
and production losses in dairy production is apparent from
both Tables (1 and 2).

Mastitis and economic losses
Economic losses caused by inflammation of the mamma-
ry gland of cows represent production losses and higher costs
associated with the disease which are expressed in money as
compared to healthy dairy cows. These include:
* lower revenues from lower sales of milk per cow;
* higher costs on herd recovery (losses by cow culling);
* costs on milk sample analysis, medicine and veterinary
performance;
* costs associated with the labour of stable staff and relevant
care about mastitis cows (higher operating costs);

Loss type — indicator Unit Production loss

average range
Lower milk yield 350 200 - 500
Milk exclusion of supply (withdrawal period) milk per cow, kg 200 50 -300
Lower milk sale in total 550 250 — 800
Longer service period” day 15 0-25
Higher insemination index % 0.3 0-0.5
Worse conception rate 5 2-15
Higher culling (herd recovery) per 100 cows cow 5 0-10
Lower milk fat content o 0.3 0.03-0.5
Lower milk protein content 0.03 0-0.27
Higher labour consumption per cow with mastitis hour/cow 2.0 1.0-4.0

Kvapilik, 2014; 1) also longer between-calving interval
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Table 2

Estimation of production losses according to somatic cell count (SCC)

Loss type — indicator ( gggl*l) Unit averagI;mducTon lossrange
200 —-300 2 1-4
Lower milk yield 301 —400 milk per case, 4 3-6
(SCC in bulk milk) 401 - 600 % 6 5-8
600 -1 000 9 6—18
100 —300 150 0-300
Lower milk vield 301 -500 milk per case, 350 200 — 450
(SCC in individual cow milk) 501 =700 ke 430 300 -600
701 —900 600 400 - 750
over 900 800 500 -1 000
Il:ower fat cqntent bulk milk per 10.10° o 0.025 0.005-0.5
ower protein cont. of SCCD 0.015 0.0-0.03
higher TCS? 10°.ml"! 0.75 025-18

Kvapilik, 2014. 1) in SCC range from 100 to 300 10°.ml™!; 2) TCM = total count of microorganisms.

 worse indicators of fertility (longer service period and be-
tween-calving interval, less calves per year etc.);
* lower farmer milk (purchase) price due to lower milk fat
content and lower protein content in milk;
* lower purchase price of milk due to the higher SCC and to-
tal count of microorganisms (TCM) in milk;
» other (higher costs for milk sample analysis, artificial insem-
ination and possible higher incidence of other diseases, etc.).
Since the mastitis diseases occur in most herds of dairy
cows the estimated economic losses caused by this disease
are high. For example Wolter and Bonsels (2013) estimat-
ed annual losses due to mastitis in Germany at € 1.4 billion
(about 35 billion CzC) which corresponds to the theoretical
loss (increased costs and reduced profits) of 4.7 cents (1.18
CzC) per kg of milk. Each subclinical mastitis costs at least
250 € (6250 CzC), severe clinical mastitis costs up to about
500 € (12 500 CzC) per cow and lactation. Riisch (2000) men-
tioned loss of 1545 millions € (around 6110 millions CzC) for
enterprises with the milk production in Switzerland: every
5% cow is sick with acute mastitis, each 4™ cow has chronic
inflammation at least in one udder quarter and one of seven
dairy cows is excluded from herd on the basis of an incur-
able mastitis. Diseases of the mammary gland are considered
as the main source of losses also in Australia. Brightling et
al. (1998) estimated annual amount of mastitis losses on 150
millions AU$ (approximately 2925 millions CzC).
Hogeveen et al. (2011) reported about published esti-
mates of average losses caused by mastitis which are most
often ranging between 61 and 97 € (1525 and 2425 CzC)
for each (healthy and ,,mastitis*) cow. There was also sig-

nificant variability of this indicator among dairy farms. The
losses due to clinical and subclinical mastitis reach usually
from 17 to 198 € (425 — 5950 CzC) per cow and year in
the Netherlands. Jones and Bailey (2009) estimated annual
losses due to mastitis in the USA at 1.7 to 2.0 billions US$
(about 36 to 42 billions CzC) which corresponds to 11% of
annual milk production. The main losses are caused by a re-
duction in milk yield (loss of about US$ 102 and 2140 CzC),
by milk excluding from the sale (US$ 24, 505 CZK) and by
more intense cow herd recovery (US$ 33, 685 CzC) per cow
and year.

Estimates of the economic impacts of mastitis in dairy
cows published between 1991 and 2009 included Nielsen
(2009). The loss caused by clinical mastitis was estimated
by ten authors and this varies, with an average of € 290
(7250 CzC), between 71 € (1775 CzC) in CR (Wolfova et al.,
2006) and 519 € (12975 CzC) in Great Britan (Kossaibati
and Esslemont, 1997) per case of occurrence. The estima-
tion of the impacts of subclinical mastitis disease (four cas-
es) ranges between 60 and 130 € (1500 and 3250 CzC) and
reaches 105 € (2625 CzC) on average per case of occurrence.
The mentioned results are influenced also by methodologi-
cal approaches to loss estimation among others. There are
most frequently calculated higher herd recovery (in 93% of
cases) and milk yield decrease, milk exclusion from sale in
the framework of withdraval period (milk excluding from
dairy factory delivery because of use of antibiotic drugs in
cows) and consumption of drugs (in 86% of cases). The con-
tagiousness and prevention are taken into account only in 14
and 7% of the twelve ,,types* of mentioned losses.
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Most of authors who are interested in economic losses
cused by mastitis in dairy production agree in main types
and causes of losses. There is apparently less agreement
about recognized or estimated amount of these losses. Re-
porting variability includes differences in production losses
(Table 1 and 2) and in methodological approaches to estima-
tions (calculations) of losses and in fluctuations of economic
indicators (prices of milk, labour costs, veterinary perfor-
mance and other health interventions) among enterprises,
regions and states. This fact is confirmed also by the data in
Table 3. At the variation between approximately 4000 and
15 000 CzC the economic loss reaches approximately 8460
CzC per one case of mastitis and 1700, 3400 and 5100 CzC
per cow of herd if 20, 40 and 60% of cows suffer from mas-
titis disease.

Losses from lower sales of milk

Since the main market product of dairy cow rearing is raw
milk the reduction of the sale volume is the largest item of
economic losses caused by inflammation of the mammary
gland of cows. On average (Table 3) the total loss is created
by approximately 40% (3365 CzC) of decrease in milk pro-
duction per cow (milk yield) as a result of mastitis disease
and by 18% (1545 CzC) of exclusion from milk sale as a re-
sult of the withdrawal period after treatment with antibiotics
and other veterinary drugs. Due to the fact that detection of
residues of inhibitory substances (RIS) in the delivered milk
results in significant economic sanctions the laid down with-
drawal periods of drugs are strictly adhered in the majority of
cases. The annual fluctuations in the purchase prices of milk,
method of treatment of cows and types of applied drugs,

Table 3
Economic losses by clinical mastitis (CzC"/cow/case)

Source Lower | Withdraw- | Milk in Herd Treatment, Other Loss in
milk yield | al period? total recovery drugs items total

s 4375 700 5075 X X 11759 6250

Wolter and Bonsels, 2013” 8 750 1375 10 125 X X 2375% 12500
3075 2 150 5225 3125 2375 850 11 550

. 5 2 150 1575 3725 3125 2375 850 10 050
Lithrmann, 20137 1225 1100 2325 3125 2375 850 8 675
2700 1925 4625 3125 2375 850 10 975

Egger-Danner, 2008° X X 9750 1825 1500 X 15275
Winter, 2009 3486 2 415 5901 3759 2 940 798" 13 398
Kromker, 2007 6 850 525 7375 4 525 900 200 12 925
Malkow-Nerge et al., 2014 3275 2325 5600 3125 2375 700 11 800
Walkenhorst, 2000 2 585 1 880 4 465 2 350 1410 X 8225
Anonym, 2008 2275 2450 4725 X 2500 X 7225
Harms, 2013 1875 2 150 4025 1225 1175 300 6725
Heber, 2013 1 600 2250 3850 X 2375 X 6225
Tschischkale and Peters, 2006 1750 1 950 3700 X 2375 X 6075
Reiterer and Priinster, 2007” 3725 425 4150 550 275 500 5400
Kvapilik and Ruzicka, 2009 3970 680 4 650 365 210 X 5225
Dyson, 2003 1482 1307 2789 683 878 117 4 466
Schroeder, 2012 2940 420 3360 336 294 210 4200
Anonym, 1996 2 541 219 2 760 876 212 24 3872
1) CzC 3365 1545 4910 1790 1345 415 8 460
(estim) o 40 18 58 21 16 5 100

1) 1 €=25 CzC (Czech Crown), 1 AU$ =19.5 CzC, 1 US$ =21 CzC, 1 CHF = 23.5 CzC (used currency exchange ratios

are valid for September 2014); 2) milk excluded from sale because of drug withdrawal period; 3) light and heavy course of
mastitis; 4) it includes herd recovery, treatment and drugs and higher labour consumption (19% loss in total); 5) first, second
and third period of lactation and total lactation (incidence 70, 20, 10 and 100% of mastitis); 6) heavy course of mastitis;

7) per each cow of herd; 8) longer service period (1,825 CzC) and higher breeding activities (375 CzC)
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length and course of the disease and the methodology of loss
survey etc. are among the reasons for the high variability of
these two items (about 1500 — 8750 CzC and from 220 to
2450 CzC). For instance, at a lower selling by 500 litres of
milk due to mastitis and the purchase price of one litre in the
CR in 2009 (CzC 6.14) and 2013 (CzC 8.51), the difference in
revenues for sold milk represents 1185 CzC. The differences
in methodological approaches to estimation of these losses
may consist of different taking into account (or disregard) the
lower feed costs at a lower milk yield, decrease in milk yield
in lactation after mastitis cure, the disposal costs of milk with
positive RIS etc. for example.

The higher costs on herd recovery (loss from cow culling)

There is possible to estimate the average costs of higher
herd recovery (higher cow culling) due to mastitis (according
to data in Table 3) to 1800 CzC (21% of total losses) and their
variability to 365 — 4525 CzC per one case of occurrence.
Their amount is mainly influenced by the intensity of cow
culling, sales of cull cows and production costs (by price) of
pregnant heifers which are entered into the herd (herd recov-
ery). The annual number of culled cows with udder disease
accounted for example 12.4% in France (Seegers et al., 1998),
26% in Sweden (Nielsen, 2009), 3.8 and 10.4% in New Zea-
land (Xu and Burton, 2003; Lacy-Hulbert et al., 2006), 16.0,
16.2 and 30.3% in Germany (Romer, 2012; Rudolphi, 2012;
Wangler et al., 2008), 12.2% in Austria (Fiirst, 2010), 15.0%
in the USA (Jones, 2009), 10.1% in England (Esslemont and
Kossaibati, 1997) etc. In the CR mastitis in the last few years
is the cause of cow culling around 9% of the total culled dairy
cows (Kvapilik et al., 2014). Also prices of culled dairy cows
show the relatively large variability among EU states. For ex-
ample in the period from January 2012 to June 2014 was one
kg of cow carcass weight purchased for CzC 62 in the CR and
for CzC 71.25, 78.75 and 76.75 in Austria, Germany and EU-
27 (AgrarMarkt Austria, 2014). When carcass weight was 300
kg the revenues per slaughter cow were by 2775, 5025 and
4425 CzC lower in the CR as compared to those countries.

Culling of cows with chronic inflammation of the mam-
mary gland is often regarded as an effective method. For ex-
ample Mustafa (2003) confirms this opinion because in most
of herds only 6 — 8% of cows show from 40 to 50% of all clin-
ical mastitis. A similar view state also Jones (2009), Leslie
(1995), Down et al. (2013), Hogeveen et al. (2011), Schroed-
er (2012), Kitchen (2013) and other authors. Also Zelinkova
(2014) considers a treatment of cows with SCC over 1000 10°.
ml™' as economically inefficient. On the other hand Dekkers
et al. (1996) are highlighting the fact that the culling of dairy
cows with high milk SCC can be economically more de-
manding than any penalty for worse milk quality.

The costs of drugs, veterinary examination and work

Veterinary performances are well-identifiable items. It
means costs of medicines, veterinary sample analysis and
work of veterinarians. Therefore, these are included in most
of calculations of economic losses caused by inflammation
of the mammary gland of cows. There is possible to estimate
their variability to 200 — 2900 CzC (Table 3). Then the aver-
age is 1350 CcC per one case of incidence. It is equal to 16%
of total average economic loss. The amount of these items
depends on the number of sick cows, prevention and treat-
ment programs and procedures, the price of drugs etc. Due
to the benefits of prevention and treatment of mastitis these
expenditures are mosty efficient.

The labour consumption

The costs of labour consumption associated with the care
and treatment of mastitis in suffered dairy cows are present-
ed in Table. 3, in ,,other items®. There is generally reported
labour consumption in the range from 1 to 4 hours and labour
costs between 19 and 34 € (475 — 850 CzC) per one case of the
occurrence of mastitis in the literature (Huijps et al., 2008;
Tischer, 2011). Higher consumption of the working time is
analyzed in the details under New Zealand conditions (Lacy-
Hulbert et al., 2006). There is accounted also with the higher
consumption of time by 5 minutes more per milking during
cure and by 2 minutes more in the period of excluding of milk
from sale per one dairy cow with clinical mastitis. If there
are three treatments and eleven milkings in the withdraval
period so there is higher time consumption by 37 minutes per
cow and occurrence case. It is equal to 9.9 NZ$ (168 CzC) per
case at an hourly rate of NZ$ 16 [1 NZ$ (New Zealand dollar)
= 17.0 CzC]. Next consumption of time (9.5 and 20.0 NZ$, it
is equal to 160 and 360 CzC) is calculated for two variants of
separation of dairy cows with mastitis. Then a higher con-
sumption of working time to the occurrence of clinical mas-
titis demands higher cost by 19.3 and 29.9 NZ$ (328 and 508
CzC). The authors did not include the costs of higher time
consumption associated with management of mastitis cow
herd into this calculation.

Penalty of the purchase milk price

Penalties for the worse quality of raw cow milk which is
sold for processing may be the next economic loss caused
by inflammation of the mammary gland. The reduction of
the farmer milk price follows after finding (after analysis of
bulk milk samples) that there have not been kept the valid
limits of quality which are set by relevant EU standards, eg.
Council Directive 92/46 (1992), European Parliament and
Council Regulation 853/2004 (2004), 845/2004 (2004) and
others. The national legislation standards, such as Regulation
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203 (2003), and the agreements between the customer (dairy
factory or marketing cooperative) and suppliers of raw milk
(farmers) are derived from above mentioned regulatios. The
penalties of the purchase price, or loss of premiums (extra
money), which are in relation to mastitis are linked mainly
with SCC and partly with lower milk fat and protein content,
RIS occurrence and higher TCM. This part of economic loss-
es is included in relevant estimations only exceptionally.

The systems of raw milk quality evaluation and methods
of purchase milk price construction are changed according
to consumer demands on increasing of food security. Like
ten years ago (Kvapilik, 2005), the worse indicators of qual-
ity and a lower contents of major milk constituents are pun-
ished by penalties from purchase milk price. The above-aver-
age milk quality is linked with bonuses (premium pay, extra
money) which are paid to purchase (farmer) milk price. A
similar system which takes into account the quality of milk
as in Bavaria and other German countries (Table 4) is imple-
mented also in some dairies in the CR as a result of globaliza-
tion of milk purchase and processing. There are implemented
different systems of penalty for higher SCC or preference for
lower SCC as compared to demand of relevant legislation in
various countries.

For instance, the Arla Foods (2014) dairy company sanc-
tions the bulk milk with SCC over 400 and 500 10>.ml! by
purchase price penalty about 4 and 10% (Table 5). Relatively
complex system for raw milk quality evaluation sets for SCC
value over 500 10°.ml™" in bulk milk penalty 3, 4 or CA$ 5
per 100 litres (approximately 0.57, 0.76 and 0.95 CzC per li-
ter) in Ontario (Raw Milk Quality Program Policies, 2011; 1
CAS$, Canadian dollar, = 19.0 CzC). Within the Swiss system
(Reneau, 2007), there are applied the sanctions along the oc-
currence of SCC over 350 10°>.ml™" in a bulk milk. The first
month is free of penalties but 2", 3" and 4" month the pur-
chase price is reduced by 3.8, 7.6 and 15.2%. In the 5™ month
the price is reduced by 30% and the purchase is stopped in the
next period. Two systems of bonuses and penalties for SCC in
the bulk milk are used in Republic of South Africa (Banga et
al., 2014) (Table 6). As one of the penalties for SCC over 400
10>.ml! and TCM over 100 10°>.ml™! in the bulk milk is ap-
plied the reduction of the purchase milk price by 0.3 and 0.7
CzC per litre in the CR (Milk purchase contract, 2014).

The current contents of fat and protein in sold milk are
usually taken into account by extra money or penalties from
the purchase price in the relation to the determined thresh-
old. For this purpose the special prices are fixed for fat and

Table 4
Quality classes and farmer milk prices in Bavaria
Class, . Milk price change
valuos Indicator Values cent/kg ‘ C2CP/ke
< 3 1-13)
S (super) ng\él ;35000 110 oénrgrl ) +0.5 — +1.0% +0.13 —+0.259
< 3 —13)
1 TCM <100 10 .mlil X X
11 >100 10°>.ml"? -2 (at least) -0.50 (at least)
Maximal SCC 400 10°.mI'¥ -1 (at least) -0.25 (at least)
values MFPD -0.515°C exclusion of supply®
X RIS positive case -59 -1.259

Giitepriifung der Anlieferungsmilch durch den Milchpriifring Bayern e.V., 2011; Huber, 2014; 1) extra money (+) or penalty
(-); 2) 1 €= 25 CzC; 3) moving average; 4) extra money, for instance dairy factory can determine in mentioned height; 5) at
demonstration of added water; 6) milk with RIS is exluded of supply, milk price penalty during the current month per each
positive finding; 7) MFPD = milk freezing point depression; 8) RIS = residues of inhibitory substances (antibiotica drugs)

Table 5
SCC and farmer milk price in Arla Food

The extra money (or penalty) and farmer milk price (in %) at SCC in the bulk milk (10°>.ml ")

to 200 | 201 - 300 |

301 — 400 |

401 — 500 | over 500

+2 +1

4 -10

Arla Foods, 2014.
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protein units. As it is seen from Table 7, their amount shows
also relatively large variability among milk buyers. There is
possible to estimate the impact of milk quality decrease on its

purchase price due to cow mastitis at 0.63 CzC per litre which
is equal to 6.6% of the current average price of milk (about
CzC 9.50 per litre) from model calculation in the Table 8.

Table 6
SCC and farmer milk price in South Africa Republic
Variant , A Variant ,,B“
SCC 10°.ml-! extrla; gﬁgﬁ;y( C(B)(;ﬂ;sl‘)) and SCC 10°.ml-! extra m(()cnt%% ia}cgﬁl) penalty
under 400 +0.4/-10,000 SCC? under 350 +0.4/-10,000 SCC?
400 — 500 0 350 - 400 0
over 500 -0.1/+10,000 SCC? over 400 -0.4/+10,000 SCC*

Banga et al., 2014; 1) 1 cent = approximately 0.0195 CzC; 2) for each SCC reduction by 10,000 under the set limit to the
amount of the extra money 4 ct (around CzC 0.80) per liter of milk; 3) for each SCC increase by 10,000 over 500 10°.ml™" up
to a total height of penalty 4 cents (around CzC 0.80) per liter of milk; 4) for each SCC increase by 10,000 over 400 10°.ml
up to a total height of penalty 10 cents (around CzC 1.95) per liter of milk

Table 7
Prices of fat and protein unit” for milk farmer price calculation in 2014
State, Unit price (CzC?) Price ratio
Source . .
dairy factory fat (F) ‘ protein (P) P:F
Milchgeld — Anlageblatt, 2014 Austria¥ 0.77 0.96 1:1.2
FrieslandCampina 0.83 1.40 1:1.7
Arla 1.19 1.52 1:1.3
LK Rheinland-Pfalz, 2014 MW Oberfranken 0.68 1.03 1:1.5
Hochwald 0.63 1.25 1:2.0
Schwilbchen 0.60 1.20 1:2.0
Milk purchase contract, 2014 CR - sales cooperative 0.65 0.90 1:1.4
X mean 0.76 1.18 1:1.55

CR = Czech Republic; 1) standard fat content 4.0% (4.2%) and protein content 3.40% abroad, in CR 3.7% of fat and 3.4% of
protein; 2) 1 € =25 CzC; 3) in 2014 and in last years

Table 8
Model calculation of SCC increase effect on farmer milk price
3 -1\ 5 :

Indicator Unit - SCC ‘(10 .m135) Om bulk‘ milk <0
o fat 4.20 4.10 3.90
Contentinmilk —  tein v 3.40 339 337
Milk price lower content fat . . 0 007 020
p enal%)y” for . protein CzC/liter 0 0.01 0.03
higher SCC 0 0.05 0.30
Extra money loss for ,,Q* class CzC/liter 0 0.05 0.10
price penalty in total CzC/liter 0 0.18 0.63
% 0 2.1 6.6

1) 0.65 CzC and 0.9 CzC for milk fat and protein unit; 2) from price (without extra money and penalties) 9.5 CzC per liter of milk
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From this loss there are accounted around: 48% for higher
SCC; 32% for lower fat content; 15% for loss of the premium
for higher milk quality (extra charge for the class ,,Q* or,,S*);
5% for lower protein content. Also this loss item caused by
mastitis varies in dependence on type of purchase price con-
struction and assessment of main milk constituents in a wide
range like other items. The system of penalties and bonuses
which is used in Bavaria (Kvapilik and Syrtcek, 2013) (Table
9) is comparable somewhat with the data in Table 8. This sys-
tem is valid also for row of Czech producers who sell their
milk for processing to this country.

The premiums to price for milk quality were higher on
average than penalties (by 0.03 — 0.28 CzC) within the SCC
range 100 — 250 10°.ml!. Than the penalties were higher,
compared to bonuses (by 0.19 —0.53 CzC per kg) at SCC val-
ues over 250 10.ml™". According to above mentioned facts,
there is possible to estimate an impact of cow disease by mas-
titis on purchase milk price decreas by 0.4 — 0.7 CzC and on
average by 0.65 CzC per liter of milk. According to Reichert
(2009) light mastitis can be cured in three to four days af-
ter and acute mastitis during treatment taking from 10 to 12
days. In early start of treatment the SCC can be reduced to
normal values within 12 days. Mastitis can affect the price of
milk mostly for 30 — 50 days which means approximately 750
litres of milk at annual milk yield 7500 litres per cow as tak-
ing into account the time to detect of problems with the health
status of the mammary gland, sampling intervals for analysis
and systems of milk price construction. This is possible to
estimate the average loss due to the lower price of milk to 500
CzC per incidence of mastitis at range from 300 to 550 CzC.

The estimation of total losses and their items caused by
mastitis

From the literature and other published documents the
costs of clinical mastitis can be estimated at 9000 CzC under

Table 9

CR conditions. On this item participate (Table 10 and Figure
1): 53% because of lower revenues from the sale of milk; 20%
because of higher herd recovery (cow replacement); 14% of
costs on milk sample analyses, drugs and cow cure; 7% of la-
bour costs spent on treatment of sick cows; 6% of reduction of
the purchase milk price due to lower fat and protein content
and lower milk quality. The other causes of economic losses
which are cited in some literature (as low fertility, suscep-
tibility to other production diseases, embryo survivability,
etc.) usually result in a decreasing of milk yield and therefore
these are reflected in lower revenues from the milk sale.

As a result of various factors (as number of cows with
mastitis, the course of the disease, the causative agent of ill-

price penalties
500 CzC and 6%)

labour
consumption
600 CzC and 7%

lower milk yield|
3,300 CzC and
37%

,300 CzC and|
14%

herd recovery o
1,800 CzC and
20%

ban of milk sal
1,500 CzC and
17%

Fig. 1. The costs and losses caused by mastitis
(per case, 100% = 9,000 CzC)

Extra money and penalties for milk quality in Bavaria (CzC"/kg of milk)?

Extra money (4 penalty () SCC in bulk milk (10°.ml™)
Y PRy T 00 150 | 200 | 250 | 300 350

protein +0.01 +0.03 +0.02 -0.01 -0.05 -0.12
fat +0.03 +0.03 0.0 -0.09 -0.20 -0.37
.S class +0.22 +0.22 +0.20 +0.15 +0.08 0.0

class II 0 0 -0.01 -0.02 -0.02 -0.04
RIS 0 -0.0002 -0.0003 -0.0004 -0.0005 -0.0006
ol CzC +0.26 +0.28 +0.21 +0.03 -0.19 -0.53

% +2.7 +2.9 +2.2 +0.3 -2.0 -5.6

Kvapilik and Syrucek, 2013; 1) 1 € =25 CzC; 2) the model calculation based on the analysis of milk samples in the Bavarian
laboratories from 2009 to 2013; 3) from the price of milk (excluding extra money (bonuses) and penalties) CzC 9.5 per kg
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ness, milk yield, the system of prevention and treatment of
mastitis, the costs on rearing of cows and their main items,
milk prices and prices of slaughtered cows, price of heifers
which are entered into the herd and others) there is possible to
estimate the variations in losses from 4000 to 18 000 CzC per
occurrence of clinical mastitis. The amount of the loss on the
cow of average herd state changes according to the propor-
tion of cows infected with mastitis (Figure 2). There is shown
in Figure 2 a model calculation of losses according to data in

the Table. 10. The minimum losses are estimated as 45% and
maximum losses as 100% of the average losses. For instance
there is possible to estimate the economic loss per each cow
(healthy and ill) of herd at 1800, 3155 and 4500 CzC at pro-
portions of mastitis cows 20, 35 and 50%.

According to various authors (Kvapilik, 2014) the clinical
mastitis attacks 17 —48% of dairy cows per year, annual average
can be estimated approximately at 30 — 35%. The proportion of
subclinical mastitis is significantly greater than clinical. There

Table 10
Estimation of losses by mammary gland inflammations of milked cows in the Czech Republic (CR)
CzC/mastitis case CzC/cow (% of ill)
Loss type average from - to 20 ‘ 35 ‘ 50
CzC % CzC CzC
Lower milk yield 3300 37 1500 -7 000 660 1155 1,650
Milk sale ban 1500 17 200 -2 500 300 525 750
total loss 4800 53 2 800 — 8 700 960 1 680 2,400
Higher herd recovery 1,800 20 500 -4 500 360 630 900
Veterinary performances” 1,300 14 300-2400 260 455 650
Higher labour consumption 600 7 400 - 800 120 210 300
Farmer price penalties 500 6 300 - 600 100 175 250
Total losses 9,000 00 4000 18 1500 3150 4500
1) Costs on drugs, veteriary examination and work.
18,000
_ e
=180 -
. =]
< ~
g _r
§ 14,000 -+ P
3 - -
5 12,000 ] — — maximum -
< —#— mean P
2 — — minimum PR
10,000 - e
3 8,000
z
:'g 6,000 -
2
% 4,000 -
]
A
2,000 -
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Proportion of cows with mastitis (%/year)

Fig. 2. Proportion of cows with mastitis in the herd and economic losses (estimation)
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can be reached the total economic loss caused by mastitis about
CzC 1170 million a year in the case that there would be sicken
for clinical mastitis 35% (130 thousands) of current dairy cow
herd (373 thousands) in the CR. The loss of CzC 9,000 per cow
with mastitis and 3140 CzC per dairy cow of herd is equal to
revenues for the sale of 950 and 330 litres of milk at the current
farmer price of milk CzC 9.50 per litre. Proportion increasing of
cows with mastitis by 1% would result in an increase in annual
economic losses by next 38.5 millions of CzC.

Milk produced in the CR fulfills the quality indicators and
requirements of the applicable EU and CR legislation in most
cases and therefore its quality can be described as good. Yet, it
is evident (from Figure 3) that the CR milk samples analyzed
in Bavaria laboratories (Milchpriifring Bayern e. V., 2014) had
higher SCC mean by 89 10>.ml™" and 54% than Bavarian milk
and by 114 10°>.ml ' and 71% than Austria milk. These SCCs
had an impact on the proportions of month samples with SCC
higher than 400 10°.ml! as maximum acceptable level. In the
period 2009 — 2013 the SCC <400 10°.ml ! was not reached in
4.6 —7.4% of cases of milk samples from CR. In Bavaria it was
only 0.9 — 1.0% and in Austria 0.9 — 1.4% of milk samples (Fig-
ure 4). This international comparison shows on current neces-
sity of mastitis occurrence decreasing in the CR. It is relevant
both in terms of improvement of economy and international
position of rearing of dairy cows and in terms of increasing of
quality and safety of milk products.

Mastitis prevention and treatment

Due to the prevalence of mastitis on a global scale and
economic losses which are linked with inflammation of the
mammary gland of dairy cows there is paied the extraordi-
nary attention to their prevention and therapy. Many authors
are in agreement on the idea that prevention is better than
treatment. Among the preventive measures are normally de-
clared: regular monitoring and evaluation of the health sta-
tus of the mammary gland; technology and hygiene of milk-
ing; teat disinfection after cow milking; preparation of cow
for dry period; cow nutrition; timely and appropriate treat-
ment of symptoms of clinical mastitis; culling of cows with
chronic mastitis which are unresponsive to treatment and
others. These and similar measures are provided by Hejlicek
et al. (1987), Leslie (1995), Bagley (1997), Crist et al. (1997),
Rysanek and Babak (2005), Seydlova (2010, 2012), Looper
(2012), Winter and Fehlings (2013), Illek (2014) and others.

For instance Schroeder (2012) adverts to the high effi-
ciency of the preventive anti-mastitis program. He reported
about reduced losses from the sale of milk by 136 USS$ (2.850
CzC) at the costs of preventive measures US$ 24. These cor-
respond to 500 CzC of which 210 on teat disinfection, 85 for
medication of dry cows and 210 CzC for paper towels. This
amount is equal to the benefit of prevention of US$ 112 (2.355
CzC). Also according to Kron (2002) calculation, there is ap-
parent benefit of preventive treatment of cow group against

300

275 -

250 -
n
5_ 225 CR milk
@ @ SCC 255103.ml !
=
22200 - Bavaria milk
= @ SCC 166 103 .ml-!
g
s 175
Q
Q
wn

150 -

125 -

Austria milk
O SCC 141103 .ml !
100 b b0/
1/09 7/09 1/10 7/10 /11 7/11 1/12 712 1/13 713 12/13

| Milchpriifring Bayern e. V., 2014 | month/year

Fig. 3. Somatic cell count (SCC) in milk samples analyzed in Bavaria
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mammary gland inflammation in the amount 136 € (3.400
CzC) per cow during the first 100 days of lactation (Table 11).
The fact that not all preventive measures must be economi-
cally efficient pointed Hogeveen et al. (2011).

There were only six economically efficient preventive
measures according to benefit calculations of 18 farm mea-
sures. It was reached on a farm with 65 dairy cows in the

Netherlands: 8500 kg milk yield per cow and year; milking
parlour with 12 stands; SCC 200 10>.ml! in bulk milk; mas-
titis incidence in 30% cows per year. There were included
measures from the hifhest to the lowest positive nett benefit
as follows: blanket use of dry-cow therapy; keeping cows
standing after milking; back-flushing of the milk cluster after
milking a cow with clinical mastitis; application of treatment

Milchpriifring Bayerne. V., 2014

8

7 CR
m Bavaria
m Austria

6

54 -

%
4 4 u
T B [5.6]
[5.1] '
i )

2009 2011 2012 2013

Fig. 4. Somatic cell count (SCC) over 400 10°.ml! in milk samples analyzed in Bavaria

Table 11
Calculation of preventive measures against mammary gland inflammations
Item Indicator CzCPper e>(<r;1)e;r13n31)ental group CzCY per ezgoirimental group
milk for the first 100 33 x 1852 kg x 7.25 CzC 36 x 1473 kg x 7.25 CzC
lactation days =443 090 CzC =385 455 CzC
Sales culled dairy cows 4 % 10 000 CzC = 40 000 CzC 7 % 10 000 CzC = 70 000 CzC
in total 483 000 CzC 455 455 CzC
cow treatment 33 x 575 CzC =18 975 CzC X
Costs additional therapy? 1 x750CzC =750 CzC 8 x 750 = 6000 CzC
herd completion? 4 x 25000 CzC = 100 000 CzC 7 x 25000 CzC =175 000 CzC
in total 119 725 CzC 181 000 CzC
Bal N per group 363 275 CzC 274 455 CzC
gagance 100 lact. per dairy cow 11 000 CzC 7600 CzC
difference? +3 400 CzC -3 400 CzC

Kvapilik and Syrucek, 2013; 1) 1 € =25, CzC; 2) combined therapy with parenteral penethamate-hydriodide and locally by
cefacetrile; 3) by heifers for culled dairy cows; 4) lactation
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protocol; washing dirty udders; the use of milkers® gloves
during milking. All these measures were relatively inexpen-
sive. In general, the reduced losses from the preventive mea-
sures are relatively low, varying between € 8 and 36 (200 —
900 CzC) per cow per year. The preventive measures with
the most negative nett benefit were measures with high addi-
tional expenditure, such as back-flushing the milk cluster af-
ter milking cows with subclinical mastitis, and milking cows
with subclinical mastitis last. The above examples show that
early prevention and treatment of cow mastitis with respect to
the specific conditions of the herd can significantly reduce the
production and economic losses associated with the illness.

Conclusion

The inflammations of the mammary gland are the most
widespread and economically demanding diseases among all
production diseases in dairy cows. Subclinical and clinical
mastitis occur in varying intensity almost without exception
in all herds. Therefore, prevention and therapy should be reg-
ular and permanent part of herd management as feeding and
milking. The condition of prevention and early initiation of
any treatment is necessary current knowledge of the health
status of the mammary gland of cows. It is possible by SCCs
in milk which is investigated in regular intervals in the of-
ficial milk recording with sufficient reliability and mostly
under reasonable costs. As for another production illnesses
also for mastitis is valid known principle that the therapy is
more successful when the interval between the diagnosis of
the disease and starting of its treatment is shorter.

At relatively large variability it is possible to estimate that
one case of mastitis occurrence can cause the economic loss
of around 9000 CzC. There are involved above all lower rev-
enues from the sale of milk (53%), higher costs on herd recov-
ery (20%) and costs for drugs and cure (14%). The reduction
of mastitis incidence and decrease of SCC in milk could im-
prove the economic results of dairy cow rearing and increase
the competitiveness of CR farmers as compared to milk pro-
ducers in other EU countries.
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