V. Gantner et al.: Cow’s recovery potential and milk recording season

Original scientific paper UDK: 637.112

The variability in cow’s recovery
potential regarding the milk recording
season

DOI: 10.15567/mljekarstvo.2024.0206

Vesna Gantner’, Zvonimir Steiner’, Ivana JoZef?, Ranko Gantner’,
Dragan Soli¢®, Klemen Potocnik:

'Josip Juraj Strossmayer University of Osijek, Faculty of Agrobiotechnical Sciences Osijek,
V. Preloga 1, 31000 Osijek, Croatia

2University in Novi Sad, Faculty of Agriculture, Trg D. Obradovi¢a 8, 21000 Novi Sad, Serbia
3Croatian Agency for Agriculture and Food, Vinkovacka cesta 63c, 31000 Osijek, Croatia
“University of Ljubljana, Biotechnical faculty, Groblje 3, 1230 DomZale, Slovenia

Received: 15.12.2023. Accepted: 01.03.2024.

*Corresponding author: vgantner@fazos.hr

Abstract

The purpose of the study was to investigate how different milk recording seasons affected
the prevalence of mastitis and the potential for cows to recover from it. After conducting logical
data validation, a total of 3,953,637 test-day records of Holstein cows obtained during the
milk recording period from January 1, 2005, to December 31, 2022, were used. The findings
revealed that mastitis was most prevalent in the autumn season, and during this period, there
was a lower total increase in milk production. On the other hand, the prevalence of healthy
cows was maximum in summer and winter, while the winter season showed the highest overall
increase in milk production. These results suggest that the prevalence of mastitis and the
potential for recovery in cows are significantly influenced by the season, and the values may
vary considerably. During the winter season, which is characterized by lower temperatures and
humidity levels, the animals have the maximum likelihood of recuperation and regaining their
production capacity in a manner that is consistent with their genetic potential.
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Introduction

The term “production diseases” traditionally referred
to those diseases caused by management practices,
e.g. metabolic diseases. Dairy cows most often suffer
from production diseases, that is, diseases related to
poor feeding or handling. Nir (2003) states that the term
“production disease” has been expanded to include
other disorders, such as infertility, and diseases such
as mastitis and laminitis that may involve infectious
agents but are exacerbated by nutritional or management
factors. Although epidemic infectious diseases can
result in large economic losses during outbreaks and
generate much more publicity, production diseases are
economically more important for the overall efficiency
of animal production (Hogeveen et al., 2019). The most
widespread production disease of dairy cattle is mastitis
(Seegers et al,, 2003). Mastitis is the inflammation of
the parenchyma of the mammary gland, and the most
common cause is the intramammary infection (IMI) when
an infectious pathogen is present. It is characterized by
physical, chemical, and usually bacteriological changes
in the milk and pathological changes in the gland tissue.
This inflammation can be in an acute or chronic stage.
According to the signs of inflammation, mastitis in dairy
cows is divided into clinical (where there are visible
changes in the milk, mammary gland, or even at the level
of the entire organism) and subclinical (without visible
signs in the milk, mammary gland or organism). According
to severity, (Adkins and Middleton, 2018), clinical mastitis
is divided into mild; only changes in the milk - usually
manifested by clots, scales, and/or changes in the colour
and consistency of the milk secretion; moderate: changes
in (the) milk and mammary gland - manifested by the
inflammatory changes in the tissue such as redness,
heat, pain, and swelling; and severe: changes in the
milk, mammary gland and signs of systemic disease -
manifested by changes in body temperature, rumination
rate, appetite, hydration status, and behaviour. Regarding
the frequency of the manifestation of clinical cases of
mastitis according to severity: the largest number of cases
are mild, followed by moderate, and to a lesser extent
severe (Narvaez-Semanate et al,, 2022). The diagnosis
of mastitis is generally based on the clinical observations
or direct or indirect measurements of the inflammatory
response to infection, while the diagnosis of IMl is based
on the identification of the causative agent of the infection.
Furthermore, detecting subclinical mastitis in dairy cattle
is a challenging task, and it poses a significant risk as it
can cause more harm than clinical mastitis. Even minor
changes in productivity can result in long-term losses in
production. Unfortunately, measures are only taken when
the milk yield has already dropped significantly, leading
to costly treatment procedures. Subclinical mastitis is
significantly more frequent than clinical mastitis, and
it can account for up to 80 % of milk production losses
(Romero et al., 2018). Furthermore, besides a substantial
decrease in milk production, affected udder quarters can
dry out entirely, resulting in a higher rate of culling from
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the herd and even death (Hur et al., 2013). According to
Halasa et al. (2007), mastitis, no matter the type, can have
negative consequences for the dairy industry. It can result
in both decreased milk production and quality. Moreover,
OzKkan Gllzari et al. (2018) illuminated the environmental
implications of mastitis and how its prevalence can
contribute to greenhouse gas emissions. By preventing
and managing subclinical mastitis, farmers can reduce
the amount of emissions per kilogram of milk produced,
ultimately increasing profits. This can be accomplished
by minimizing milk losses, optimizing culling rates, and
reducing variable costs. The advantage of early detection
of mastitis is that it allows for early treatment that
minimizes or potentially eliminates the need for antibiotics
and in turn maintains production continuity. Early
diagnosis of mastitis is vital because changes in the udder
tissue occur before they become visible (Argaw, 2016). The
benefit for the sick cow lies in the shorter duration of the
infection, which in most cases can lead to less damage to
the udder. On the other hand, if the duration of mastitis
infection, mainly contagious mastitis, is prolonged, the
possibility of infection of other cows in the herd increases.
Early diagnosis of mastitis also has economic implications
as it allows to reduce losses in milk production and
increases the chances of recovery (Kamal et al., 2014). The
somatic cell count (SCC) is a vital aspect of milk recording
information as it can reveal intramammary infections and
facilitate the monitoring of milk quality at the individual,
herd, and population levels (Schukken et al., 2003). The
tracking of somatic cell counts for each animal in the herd
provides insight into the health of their udders. Elevated
somatic cell counts tend to signify a more severe infection,
making this metric a valuable tool for assessing udder
health.

Somatic cells in milk are usually found as discarded
udder epithelial cells and blood-derived cells that play
a role in defence against infection. They are present as
part of the innate immune system of the udder. It mainly
consists of leukocytes (neutrophil granulocytes - PMN,
macrophages, and lymphocytes) and a smaller number
of discarded epithelial cells (Sordillo et al., 1997). In the
total number of somatic cells, the share of leukocytes
is from 75 to 85 %, and the share of epithelial cells
is 15 to 25 % (Barrett, 2002). The composition of the
somatic cells of milk depends on the stage of lactation,
the degree of exposure to pathogenic organisms from
the environment, and the general state of health of the
individual. The number of somatic cells (SCC) is related to
inflammatory processes, so it can be used as a diagnostic
method in the assessment of udder health (lvanov et al.,
2016). Pathogen invasion of the mammary gland tissue
promotes the trafficking of various immune cells to the
site of inflammation increasing the number of somatic
cells in the secreted milk (Alhussien and Dang, 2018).
It was found that the increase in SCC during successive
lactations was only associated with an increase in the
number of polymorphonuclear leukocytes (PMN), while
an increase in SCC during any lactation was associated
with an increase in both PMN and other milk somatic cells
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(Blackburn, 1966). The udder is considered uninfected if
the count is less than 100,000 cells/mL milk (Smith et al.,
2001), i.e. healthy milk contains from 20,000 to 100,000
SCC/mL (Miko et al., 2016). Loss in milk production due to
an increased number of somatic cells results in economic
losses for dairy farmers (Hadrich et al., 2018), and total
milk losses in the herd depend on the distribution of SCC
at the cow level and parity within the herd (Chen et al.,
2021). Some studies have shown that the level of SCC,
as an indicator of the presence of different groups of
pathogens, had a negative impact on the accuracy of the
results at the thresholds of 150,000 SCC/mL in a common
sample and 200,000 SCC/mL in samples from individual
udder quarters due to low specificity (Petzer at al., 2017).
Others have proven a significant drop in milk yield (Miké et
al., 2016) which is directly related to an increase in SCC.
The loss of milk production was significantly related to the
level of SCC, so cows with an SCC in the interval of 50,000
to 100,000 cells/mL showed a loss greater than 8 %, while
cows with an average SCC between 100,000 - 250,000
cells/mL had reduced milk production by more than 15 %,
and even up to 18 % (Pfiitzner and Ozsvari, 2016). The
main factor affecting SCC at the herd and cow levels is the
presence of intramammary infections, while other effects,
genetic and environmental, such as the order and stage
of lactation, season, fitness, presence of heat stress, and
daily variation will have a lesser effect on somatic cell
variability (Harmon, 1994). The presence of intramammary
infection (IMI) and the type of microorganisms involved
were the main factors responsible for the variation in
SCC, but udder quarter (posterior vs. anterior), age, and
parity were significantly associated with variation in SCC,
regardless of IMI (Sumon et al., 2020). The differences in
somatic cell count (SCC) in an environment characterized
by heat stress were found in Holstein cows, with variability
regarding the daily production level, breed, and parity
(Gantner et al., 2011; 2017). As mastitis is a common issue
at Holstein cattle farms, this study aimed to investigate
the impact of different milk recording seasons on the
prevalence of mastitis and subsequent milk production
that is, on the cows’ recovery potential regarding the
season.

Materials and methods

Database

For the statistical analysis, the database of milk
recording of cows under selection in Croatia, taken from
the Croatian Agency for Agriculture and Food (HAPIH),
was used. Milk recording in Croatia is carried out following
the alternative AT4 / BT4 method by the control assistant
of the HAPIH/breeder. Milk recording using an alternative
method involves measuring the amount of milk and
sampling milk from each lactating cow during morning/
evening milking every four weeks. Milk samples are
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analysed in the Central Laboratory for Milk Quality Control
(SLKM) of HAPIH. The procedure for taking milk samples
during milk recording as well as laboratory testing of
samples is defined by the International Committee for
Animal Recording (ICAR, 2017). Milk samples are tested
for chemical composition (content of milk fat, protein,
lactose, dry matter, dry matter without fat, urea, and
freezing point, and additionally for the content of casein,
free fatty acids, pH value of milk and content of ketone
bodies in milk) and somatic cell count following accredited
laboratory methods (infrared spectrophotometry for the
proportion of milk fat, proteins, lactose, and urea, and
the fluoro-opto-electronic method for counting somatic
cells). The chemical quality of milk is tested by MilkoScan
analyzers, while Fossomatic analyzers are used for
determining the number of somatic cells.

The database of milk recording, before logical data
control, contained a total of 5,691,083 test-day records
for the Holstein breed. Test-day records with the following
values of individual traits: daily milk yield < 3 kg, > 100 Kg;
daily milk fat content < 1.5 %, > 9 %; daily protein content
< 1%, > 7 %; and daily lactose content < 3 %, > 6 % were
deleted from the database. Furthermore, test-day records
with missing or illogical values for the lactation stage
(<5days, > 400 days), parity (< 1,> 10), age at first calving
(<21, > 36 months), calving date, milk recording date, and
herd code were deleted from the database. After logical
data control, the database contained a total of 3,953,637
test-day records of Holstein cows referring to the milk
recording period from 1/1/2005 to 31/12/2022.

Considering the parity, the cows were grouped into four
different classes: 1., 2., 3., = 4. Depending on the herd
size, six classes were formed: I. (<5 cows); II. (5-10 cows);
[1l. (10-50 cows); IV. (50-200 cows); V. (200-500 cows); and
VI. (>500 cows). Furthermore, considering the month of
milk recording, the test-day records were grouped into
four seasons (December, January, and February - winter;
March, April, May - spring; June, July, August - summer;
and September, October, November - autumn).

The prevalence of mastitis was evaluated by analysing
the daily somatic cell count (SCC) of cows. An SCC below
200,000/mL indicates healthy cows, an SCC in the interval
from 200,000/mL to 400,000/mL indicates cows at risk of
mastitis, while an SCC exceeding 400,000/mL signifies the
presence of mastitis in cows.

Statistical analysis

The prevalence of mastitis in the population of Holstein
cows was defined as the share (%) of cows in a particular
class of mastitis (according to the number of somatic cells
per day) of the total number of animals. Furthermore,
the prevalence was calculated separately by milk
recording season. The analysis of the effect of the mastitis
prevalence on production indicators (daily milk, fat, and
protein yield) during successive milk recordings included
only cows with a determined mastitis (SCC > 400,000/mL).
The daily milk yield measured on the milk recording date
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when the mastitis prevalence was determined was defined
as a reference value. Furthermore, the mastitis index was
defined with regard to the number of days after the mastitis
determination as follows: D-0 = test-day record when the
mastitis prevalence was determined, A-1 = within 35 days,
A-2 =between 36 and 70 days, A-3 = between 71 and 105
days, and A-4 = more than 105 days. The effect of the
mastitis index on the daily milk production (milk, fat, and
protein yield) was analysed separately by milk recording
season using the following statistical model (1):

Yijkimn = H + by (d;/305) + bz(d,-/305)2 + bsin(305/d;)
+ byIn*(305/d;) + Aj+ P, + H + M, + ¢

ijklmn

where:

Vi = estimated milk production trait (daily milk, fat and
protein yield);

U = intercept;

b,, b, b,, b, =regression coefficients;

d, = stage of lactation (i = 6 to 400 day);

A = fixed effect of age at first calving (j = 21 to 36 month)
*only for firs parity;

P, = fixed effect of parity k (k=1, 2, 3, =4);

H, = fixed effect of herd size (L=1, II, lll, IV, V, VI);

M, = fixed effect of mastitis index m (m = D-0, A-1, A-2,
A-3, A-4);

€ = residual.

The significance of the differences between the
estimated LSMeans was tested by Scheffe’'s method
of multiple comparisons using the MIXED procedure of
SAS (SAS Institute Inc., 2019). Estimated differences in
daily yields (milk, fat, and protein) between the analysed
milk recordings (D-0, A-1, A-2, A-3, A-4) was presented
separately by each milk recording season (spring, summer,
autumn, winter).

The total difference in milk yield in the analysed period
of four successive milk recordings (from D-0 to A-4) after
mastitis determination was estimated using the following
equation:

— sk ES ES
Y = Dp1_po™po-a1 + Das—ar™a1—a2 + Daz_an™r-43

@)

+ Dasa3™p3-par

Where:
Y = estimated milk yield (kg);

D, 5 - the difference between the estimated daily milk

yie{d at the first successive milk recording and the daily
milk yield determined at the reference milk recording;

|05, -~ the interval between the reference recording and

the first successive milk recording;

D,..,, - the difference between the estimated daily milk

yield at the second and first successive milk recordings;

1.0, - the interval between the first and second

successive milk recordings;
D,.,, - the difference between the estimated daily milk
yield at the third and second successive milk recordings;
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|- - the interval between the second and third
successive milk recordings;
D,, ,; - the difference between the estimated daily milk
yield at the fourth and third successive milk recordings;
| 5.0, - the interval between the third and fourth
successive milk recordings.

The total difference in milk production in quantity (kg)
and value (euro, (Jurini¢ Koji¢ et al., 2023)) of milk in the
analysed period was presented separately by each milk

recording season.

Results and discussion

The analysis of the prevalence of healthy, cows at
mastitis risk, and cows with mastitis confirmed the effect
of milk recording season on animals’ health status (Figure
1). The mastitis prevalence varied from 19.9 % to 23.0 %,
the prevalence of cows at mastitis risk varied from
13.3 % to 14.1 %, while the prevalence of healthy cows
amounted from 63.1 % to 66.7 %. The highest prevalence
of cows with mastitis in the amount of 23.0 % of the total
population was determined in autumn, while the lowest
mastitis prevalence was during the summer season (19.9
%). The highest prevalence of healthy cows was also
determined in the summer season (66.7 %).

W Healthy

1 At mastitis risk W Mastitis

Prevalence (%)

Spring Summer Autumn Winter
o Healthy 63,1 66,7 63,1 65,2
= At mastitis risk 14,1 13,3 13,9 13,7
B Mastitis 22,8 19,9 23,0 21,0

Season

Figure 1. The prevalence of healthy, cows at mastitis
risk, and cows with mastitis regarding the season of milk
recording

According to Tomazi et al. (2018), several factors like
season, herd size, production system, cow’s production
level, and somatic cells in milk, may influence the
occurrence of mastitis-causing pathogens and incidence
rate of clinical mastitis cases in dairy herds. The authors
further suggested that high temperatures and humidity,
which create a favourable environment for heat stress in
dairy cows, increase the risk of intramammary infections,
especially those caused by environmental pathogens.
Nobrega and Langoni (2011) found a higher level of
lactose in cows during the dry season, indicating a higher
prevalence of mastitis during that period. Similarly, Sharma
et al. (2018) report that mastitis cases are most common
during the early autumn or winter, and there is an increased
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risk of mastitis during winter calving. The authors explain
that free and open housing on farms increases the risk of
infectious agents in the cows’ bedding, which contributes
to mastitis-related problems.

Gantner et al. (2011) reported that the changes in
environmental conditions and heat stress during the
summer period could change the quantity and quality of
milk, somatic cell counts, and mastitis prevalence. Weber
et al. (2020), in a study on Holstein breed in Brazil, found
that the season significantly affected the composition and
quality of milk. They observed that milk was of higher
quality during the winter and spring seasons, while in
the hotter months of summer and autumn, the quality
and availability of forage, and the frequency of mastitis
(increased somatic cell counts) negatively affected milk
quality. According to Haygert-Velho et al. (2018), the
variation in monthly milk production and quality can be
attributed to heat stress that affects lactating cows in
summer and autumn. Antanaitis et al. (2021) state that
summer is the most crucial time for the appearance of the
causative agent of subclinical mastitis in milk. However,
mastitis can also be related to management systems,
nutrition, and housing in different seasons. For instance,
during the outdoor season, milk is more likely to contain
higher proportions of environmental bacteria.

Statistically speaking, the effect of the mastitis index
(D-0, A-1, A-2, A-3, A-4) significantly (<0.0001) affected
the analysed traits; daily milk, fat, and protein yield with

the notable variability along the recording season (Table
1). LsMeans of daily milk yield varied from 20.814 kg/
day at D-0 to 22.221 kg/day at A-4 in the spring season;
from 20.430 kg/day at D-0 to 21.738 kg/day at A-1 in
summer; from 19.581 kg/day at D-0 to 20.957 kg/day at
A-2 in autumn; and from 20.062 kg/day at D-0 to 21.984
kg/day at A-2. In all seasons, the lowest daily milk yield
was determined at D-0 (test-day record when the mastitis
prevalence was determined), followed by the increase
at successive milk recordings that varied regarding the
season of recording. The variability of daily fat yield
showed a different pattern with the highest values
determined at D-0 (0.891 kg/day in spring; 0.853 kg/day in
summer; and 0.860 kg/day in autumn) followed by a drop
at successive milk recordings, with the exception of the
winter season when the highest value (0.911 kg/day) was
determined at A-2 successive recording. LsMeans for daily
protein yield (0.732 kg/day, 0.705 kg/day, 0.709 kg/day,
and 0.724 Kg/day in spring, summer, autumn, and winter)
showed similar variability like daily milk yield with the
lowest values determined at D-0 milk recording followed
by the increase in value at successive milk recordings.
Estimated differences in daily milk yield between the
D-0 and A-1 milk recordings varied regarding the recording
season with the highest increase determined in winter
(1.73 Kkg/day = 51.80 kg/month) and the lowest during
the spring season (1.25 kg/day = 37.53 kg/month). The
differences between the other analysed milk recordings

Table 1. LsMeans of daily yields (milk, fat, and protein) at analysed milk recordings (D-0, A-1, A-2, A-3, A-4) regarding

the milk recording season

Season Milk. Daily milk yield (kg) Daily fat yield (kg) Daily protein yield (kg)
recording | Estimate | StdErr P Estimate | StdErr P Estimate StdErr P
Spring D-0 20814 0.097 | <0.0001 0.891 0.005 <0.0001 0.732 0.003 <0.0001
Spring A-1 22.065 0.104 | <0.0001 0.870 0.005 <0.0001 0.757 0.004 <0.0001
Spring A-2 22112 0.102 | <0.0001 0.877 0.005 <0.0001 0.757 0.003 <0.0001
Spring A-3 22211 0.106 | <0.0001 0.879 0.005 <0.0001 0.759 0.004 <0.0001
Spring A-4 22.221 0.082 | <0.0001 0.880 0.004 <0.0001 0.759 0.003 <0.0001
Summer D-0 20.430 0.152 | <0.0001 0.853 0.007 <0.0001 0.705 0.005 <0.0001
Summer A-1 21.738 0.162 | <0.0001 0.838 0.008 <0.0001 0.727 0.005 <0.0001
Summer A-2 21635 0.164 | <0.0001 0.832 0.008 <0.0001 0.723 0.005 <0.0001
Summer A-3 21.683 0.168 | <0.0001 0.831 0.008 <0.0001 0.724 0.006 <0.0001
Summer A-4 21.583 0.149 | <0.0001 0.827 0.007 <0.0001 0.716 0.005 <0.0001
Autumn D-0 19.581 0.084 | <0.0001 0.860 0.004 <0.0001 0.709 0.003 <0.0001
Autumn A-1 20.843 0.091 <0.0001 0.847 0.004 <0.0001 0.733 0.003 <0.0001
Autumn A-2 20.957 0.092 | <0.0001 0.851 0.004 <0.0001 0.737 0.003 <0.0001
Autumn A-3 20.849 0.101 <0.0001 0.846 0.005 <0.0001 0.733 0.004 <0.0001
Autumn A-4 20.608 0.081 <0.0001 0.832 0.004 <0.0001 0.720 0.003 <0.0001
Winter D-0 20.062 0.092 | <0.0001 0.898 0.005 <0.0001 0.724 0.003 <0.0001
Winter A-1 21.789 0.099 | <0.0001 0.896 0.005 <0.0001 0.765 0.003 <0.0001
Winter A-2 21.984 0.098 | <0.0001 0911 0.005 <0.0001 0.773 0.003 <0.0001
Winter A-3 21.765 0.102 | <0.0001 0.902 0.005 <0.0001 0.765 0.004 <0.0001
Winter A-4 21.560 0.082 | <0.0001 0.893 0.004 <0.0001 0.756 0.003 <0.0001

*D-0 - milk recording when the mastitis prevalence was determined; A-1, A-2, A-3, A-4 - successive milk recordings
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(A-1&A-2, A-2&A-3, and A-3&A-4) amounted from 0.05
kg/day to 0.24 kg/day (increase or decrease) and varied
regarding the number of milk recordings and the season
of milk recording. The constant increase in daily milk
yield during the analysed period (from D-0 to A-4) was
determined only in the spring season. Daily fat yield
dropped between the D-0 and A-1 milk recordings in all
seasons in amount from -2.12 kg*10-2/day (in spring)
to -0.19 kg*10-2/day (in winter) while daily protein yield
increased from 2.22 kg*10-2/day (in summer) to 4.12
kg*10-2/day (in winter). Furthermore, daily fat yield was
continuously decreasing during the entire analysed period
(from D-0 to A-4) in the summer season. The differences in
daily fat and protein yield between the other analysed milk
recordings (A-1&A-2, A-2&A-3, and A-3&A-4) amounted
from 0.11 kg*10-2/day to 2.12 kg*10-2/day for fat and
from 0.03 kg*10-2/day to 4.12 kg*10-2/day for protein
(increase or decrease) and varied regarding the number of
milk recordings and the recording season.

The established differences in the increase in the
daily amount of milk during successive controls after
the diagnosis of mastitis, depending on the recording
seasons, can be explained by different feeding and
microclimatic conditions in the production facilities. The
highest increase in daily milk yield determined in the
winter period indicates that Holstein cows recover more
efficiently in an environment characterized by lower
temperatures and humidity. Antanaitis et al. (2021) state
that the differences in the daily amount of milk are related
to the differences in management systems, feeding and
keeping during different seasons. According to the results
of this research, Wani et al. (2022) determined that the

greatest milk loss during mastitis was recorded in spring,
followed by summer and autumn. Yang et al. (2013) found
that milk yield, composition, and related measures were
influenced by both parity and season. Chen et al. (2023)
noted that the impact of season on mastitis occurrence
varied among different regions, likely due to the diverse
climate conditions.

The total difference in milk production in quantity (kg
of milk) and value (euro) of milk in the analysed period
from D-0 to A-4 milk recording regarding the milk
recording season is presented in Table 3. During the spring
period, the constant increase of daily milk yield after the
detection of mastitis, in the amount of 37.529 kg (19.52
euro)/month, 1.424 kg (0.74 euro)/month, 2.952 kg (1.53
euro)/month, 0.318 kg (0.17 euro)/month was observed.
This increase resulted in a total increase of 42.222 kg of
milk or 21.96 euro. Although in spring cows experienced
a constant increase in milk production in the following
four months after the mastitis prevalence, that increase
was lower when compared to the increase in production
in the winter season. The highest increase (51.802 kg
(26.94 euro)/month) in the first month after the mastitis
detection was determined in the winter period followed by
a decrease in the 3rd and 4th successive milk recordings,
resulting in the highest total increase of 44.918 kg or 23.36
euro. Furthermore, the lowest total increase amounting
30.823 kg (16.03 euro) was determined during the autumn
season. These results indicate that the recovery potential
of an animal is highly variable and significantly affected
by the season with the highest possibility of recovery and
restoration of production following the animal’s genetic
potential in the winter season.

Table 2. Estimated differences in daily milk, fat, and protein yield between the analysed milk recordings (D-0, A-1, A-2,

A-3, A-4) regarding the milk recording season

Daily milk yield (kg) Daily fat yield (kg*10-?) Daily protein yield (kg*10-?)
Season I.MR | Il. MR
Est SE P Mdif Est SE P Mdif Est SE P Mdif
Spring D-0 A-1 1.25 0.1 000 | 3753 | -2.12 0.55 0.00 | -6367 | 257 0.39 0.00 | 77.10
Spring A-1 A-2 0.05 0.12 1.00 1.42 0.76 0.58 0.79 | 2268 | -0.03 0.41 1.00 -0.90
Spring A-2 A-3 0.10 0.12 0.96 2.95 0.20 0.59 1.00 6.05 0.17 0.42 1.00 4.96
Spring A-3 A-4 0.01 0.11 1.00 032 0.07 0.52 1.00 2.20 0.03 0.37 1.00 0.95
Summer D-0 A-1 1.31 0.11 000 | 3925 | -152 | 052 007 | -4556 | 222 037 0.00 | 66.49
Summer A-1 A-2 | -010 | 0.12 095 | -3.08 | -063 | 059 0.88 | -19.04 | -0.45 | 041 088 | -13.55
Summer A-2 A-3 0.05 0.13 1.00 144 | -011 | 062 1.00 | -339 | 0.10 0.44 1.00 3.04
Summer A-3 A-4 -0.10 0.1 0.94 -3.01 | -0.40 0.53 097 | -11.87 | -0.74 0.38 0.43 | -22.06
Autumn D-0 A-1 1.26 0.10 000 | 3786 | -1.32 0.47 0.09 | -3950 | 2.46 0.34 000 | 73.82
Autumn A-1 A-2 0.11 0.10 0.87 3.43 0.43 0.50 0.95 1296 | 034 0.36 092 10.32
Autumn A-2 A-3 -0.11 0.11 092 -3.24 | -0.54 0.54 091 | -16.22 | -0.43 0.39 088 | -12.76
Autumn A-3 A-4 -0.24 0.10 0.22 =723 | -1.42 0.49 008 | -4273 | -1.25 035 0.01 | -37.57
Winter D-0 A-1 1.73 0.11 000 | 51.80 | -0.19 | 054 100 | -5.80 | 4.12 0.38 0.00 | 123.55
Winter A-1 A-2 0.20 0.12 0.59 5.86 144 | 058 | 0.18 | 43.18 | 0.80 0.41 043 | 23.89
Winter A-2 A-3 | -022 | 0.12 049 | -660 | -091 | 059 067 | -27.15 | -082 | 041 042 | -2466
Winter A-3 A-4 -0.20 0.10 0.42 -6.14 | -0.85 0.52 061 |-2537| -0.86 0.36 0.23 | -25.89

*D-0 - milk recording when the mastitis prevalence was determined: A-1, A-2, A-3, A-4 - successive milk recordings; Est - estimated difference,
Mdif - estimated monthly difference (Est*interval between the successive milk recordings)
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Table 3. Total difference in milk production in quantity (kg) and value (euro) of milk in the analysed period of four
successive milk recordings (from D-0 to A-4) regarding the milk recording season

A-1 A-2 A-3 A-4 Total difference

Season
kg euro kg euro kg euro kg euro kg euro
Spring 37.529 19.52 1.424 0.74 2.952 153 0318 0.17 42.222 21.96
Summer 39.248 20.41 -3.084 -1.60 1.439 0.75 -3.009 -1.56 34594 17.99
Autumn 37.860 19.69 3.434 1.79 -3.242 -1.69 -7.230 -3.76 30.823 16.03
Winter 51.802 26.94 5.856 3.04 -6.596 -3.43 -6.144 -3.20 44918 23.36

According to the results of this study, mastitis
prevalence varies and the impact of mastitis differs
depending on the season in which milk recording is
performed. The previous research conducted by Nobrega
and Langoni (2011), Gantner et al. (2011, 2017), Tomazi et
al. (2018), Sharma et al. (2018), Weber et al. (2020), Stocco
et al. (2022), and Chen et al. (2023) has also shown that
season plays a significant role in the incidence of cows with
intramammary infections. Thus, it is crucial to monitor the
health of individual animals using test day records (and
SCC data) while enabling timely action to prevent further
development of mastitis.

Conclusion

The aim of the study was to determine how different
seasons affected the prevalence of mastitis and the
recovery potential of cows. The results showed that
mastitis was most prevalent in autumn, with a lower

total increase in milk production. Conversely, the highest
prevalence of healthy cows was observed in summer and
winter, with the highest total increase in milk production
in the amount of 44.918 kg or 23.36 euros per animal in
the winter period. These findings indicate that mastitis
prevalence and recovery potential in cows are highly
variable and significantly impacted by the season.
In the winter season, with lower temperatures and
humidity, animals have the highest chance of recovery
and restoration of production, in line with their genetic
potential.

Acknowledgements and funding

Research and dissemination were supported by the Fund
for Bilateral Relations within the Financial Mechanism of
the European Economic Area and Norwegian Financial
Mechanism for the period 2014-2021 (Grant number:
04-UBS-U-0031/23-14).

Varijabilnost potencijala oporavka krava s obzirom na sezonu Kontrole

mlijenosti

SaZetak

Cilj istraZivanja bio je utvrditi utjecaj sezone kontrole mlije¢nosti na prevalenciju mastitisa i mogu¢nost oporavka krava

nakon mastitisa. Nakon provedbe logitke kontrole podataka, analizirano je ukupno 3.953.637 zapisa na kontrolni dan
krava holstein pasmine prikupljenih u razdoblju od 1. sije¢nja 2005. do 31. prosinca 2022. Utvrdeni rezultati su pokazali
da je prevalencija mastitisa najvia u jesenskom razdoblju te je u tom razdoblju manji ukupni porast proizvodnje mlijeka.
S druge strane, prevalencija zdravih Krava bila je najveca tijekom ljetnog i zimskog perioda, dok je najveci ukupni porast
proizvodnje mlijeka utvrden tijekom zime. Nadalje, ovi rezultati sugeriraju da su prevalencija mastitisa i potencijal
oporavka krava pod znacajnim utjecajem sezone, te vrijednosti mogu znacajno varirati. Tijekom zimske sezone, koju
karakteriziraju nize temperature i niZa relativna vlaga u proizvodnim objektima, krave imaju maksimalnu vjerojatnost
oporavka i ponovnog uspostavljanja proizvodnog kapaciteta u skladu s njihovim genetskim potencijalom.

Kljuéne rijeci: mlijecne krave; proizvodnja mlijeka; mastitis; oporavak; sezona kontrole mlijecnosti
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