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Abstract 
The objective of the current study was to establish the possible impact of several non-genetic factors 
on milk yield. Data from 1120 lactations were collected between 2019 and 2022 regarding cows’ milk 
yield (MY) and 305-d MY, under the influence of year, calving season, lactation order, type of calving, 
and calving ease. MY proved to be influenced by the season of calving, being higher in summer (5745.5 

± 156.24 kg) compared to spring (5448.9 ± 108.1 kg) or winter (5327.35±200.6 kg). A marked influence 

of the rank of lactation and type of calving were found. The maximum MY was found in the 4th lactation 
(6211.8 ± 210.18 kg), whereas the lowest MY was recorded in the 6th lactation (5535.8 ± 116.6 kg). No 
substantial effects for year and calving ease were recorded (6003.71 ± 174.23 vs. 5712.14 ± 163.9 for 
eutocic vs. dystocic births). Season, lactation order, and twinning substantially influenced 305-d MY. In 
conclusion, MY and 305-d MY proved to be highly dependent on environmental and management 
factors. By ensuring good management practices pre- and post-partum, the farmers can maintain the 
milk production at a high level. 
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Introduction 

The Romanian Spotted breed is the result of Simmental and local Sură de Stepă crossbreeding. 
The process began in 1862 and the new breed was approved in 1959. The new breed was immediately 
subjected to a successive breeding improvement process aimed to enhance the morphological, 
productive, and reproductive traits. Nowadays, the Romanian Spotted is the most prevalent breed in 
the country, accounting for 40% of the herds. Worldwide, the total numbers are estimated between 40 
and 60 million Simmental cattle, with more than half in Europe (Huyghe et al., 2014). 

The breed's outstanding adaptability compared to specialized breeds, high degree of flexibility 
according to rearing systems, high resistance to environmental conditions, and dual nature of 
production (milk and meat), explain the higher prevalence in livestock. The breed adapts easily to the 
most varied conditions, from rural small-holder to large extensive ranching operations. Due to the 
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irregular inbreeding programs, random crosses, and the influence of numerous non-genetic factors, a 
substantial degree of trait variability was recorded, exacerbated by variability in the rearing systems. 
The cows' performances were exposed to a wide range of influential factors due to the variability in 
rearing areas and specific conditions. 

Intensive inbreeding in milk producing cows has been recorded in the last five to seven decades 
(Oltenacu & Broom, 2010). The results related to milk yield were found to be negatively correlated with 
other parameters, such as reproduction or well-being. The influence of the genetic structure on milk 
production is well known and can be counteracted with the specific means of livestock breeding. Milk 
yield is also influenced by random non-genetic factors, which are difficult to identify and control. The 
impact of random, non-genetic factors on the milk yield has received more attention recently, due to the 
variety of cow breeding systems, the diversity of environmental conditions, the intensification of 
production processes, and the increasingly noticeable changes in climate (Alpan & Akdoy, 2015; Kamal 
et al., 2020). 

Previous studies conducted in respect of milk yield variability have generated contradictory 
results, with documented 305-d milk yields ranging from 2000 kg to 5700 kg (Gorgulu, 2011; 
Czerniawska et al., 2012). Contradictory tendencies were related to influential factors on milk 
production. Year, season of calving, rank of lactation, type of calving, and calving ease were identified 
as factors with a marked impact on the milk yield (Petrović et al., 2015), whereas other results conclude 
otherwise (Özkan & Güneş, 2011). The morpho-productive type of the breeds included in studies and 
the well-known higher sensitivity of the specialized breeds could both be considered as explanations 
for the inconsistent results found in the literature. The breeds adaptation to the environment, as well as 
the rearing system, could provide a source of contradictory outcomes, given the well-established and 
strong association between these parameters. 

Knowing the impact of non-genetic factors and the possibilities of mitigating or even avoiding 
their negative effects on milk production in dual-purpose cows facilitates the adaptation of rearing 
systems with a positive impact on the efficiency of farms. The aim of the current research was to 
investigate the dependence of 305-d MY on year, calving season, range of lactation, type of birth, and 
calving difficulty in Romanian Spotted cows reared under a temperate, European climate. 

 
Material and Methods 

All procedures associated to the current research were approved by the Scientific and Ethics 
Committee of the Research and Development Station for Bovine Arad belonging to the Academy for 
Agricultural and Forestry Sciences. The research activities were performed in accordance with the 
European Union’s Directive for animal experimentation (Directive 2010/63/EU). 

 
The study was conducted at the Research and Development Station for Bovine Arad, Romania, 

located in the western plain of the country. The research station’s farm is considered as a mixed crop–
livestock farm. The climate of this area is continental–moderate, with weak Mediterranean influences. 
An average temperature of 21 °C in summer and -1 °C in winter is recorded. The multiannual average 
amount of precipitation is 582 mm. The highest amounts of precipitation are recorded in June (88.6 
mm); in general the warm season records 58% of the total amount as a direct consequence of the 
dominance of the winds from the west. A secondary maximum is recorded in the autumn months (24% 
of the average annual quantity). The area is subjected all year round to the advent of humid air from 
the west and its ascent in contact with the Apuseni mountains, hence the explanation of the high 
frequency of days with 120 mm precipitation. 

 
The animals were reared in a semi-intensive system. Cows included in the current study were 

managed under a loose system all year round and were between lactations one and six. Cows were 
kept on straw bedding, with a space allowance of 9 m2 and free access to forage, water, and paddocks. 
They received a daily feed ration consisting of 40 kg of green fodder (lucerne), 15 kg maize silage, 8 kg 
of lucerne hay, and 6 kg of concentrates starting from spring until late autumn and a ration consisting 
of 40 kg of maize silage, 8 kg of lucerne hay, and 6 kg of concentrates during winter. Cows were fed 
three times a day. They were housed in groups of 70 head/paddock. Cows were milked twice per day 
(starting at 05:00 and 17:00) in a herringbone milking parlour (2 × 14 units). 

 
All cows were included in the Official Performance and Recording Scheme. In order to collect 

data regarding milk yield, the parlour was equipped with AfiMilk 3.076 A-DU software. All cows were 
fitted with AfiTag pedometers for production, reproductive trait, and specific disease detection. The 
current study comprised 280 cows that survived the whole four-year trial period. Multiple data sets were 
collected between January 2019–December 2022 from 1120 lactations associated with the 280 cows, 
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resulting in 6720 records (280 cows × 4 years × 6 traits) containing cows’ milk yield (MY) and 305-d MY 
under the influence of year, calving season, lactation order, type of calving, and calving ease. 
Considering the successive lactations recorded, the data regarding the milk yield were corrected for 
mature equivalents with indices related to 305-d MY, calving season, and cow parity. 

Multiple data were collected and analysed for each cow individually and annually related to the 
milk yield in order to establish its dynamics according to the non-genetic influential factors included in 
the current study. Data related to the cows’ identification and milk quantity were recorded in the milking 
parlour using the AfiTag pedometer system and were correlated to the Official Performance and 
Recording Scheme. Data regarding reproductive activity were recorded from the field by the farm 
technicians. 

Cows having too short lactations (less than 205 d) or prolonged lactations (more than 400 d) 
were eliminated from the study, whereas lactations of 205–400 d were adjusted to 305-d MY using 
correction indices (Çilek & Tekin, 2006). Cows that had abortions or those with very severe dystocia (4 
and 5 on a scale of 1 to 5) and whose calves succumbed in the first 72 hours postpartum were excluded 
from the study based on an obvious negative influence of dystocia on the dams' well-being and implicitly 
on milk production. Primiparous cows and those with parity greater than 6 were also excluded from the 
study. The average difficulty in birth was 2.59 on a scale of 1 to 5 for dystocia score. Average body 
condition score (BCS) was 3.48 for -21 days and 3.33 for +21 days after calving. All data were recorded 
in successive years. 

 
In order to clean data for human recording errors and outliers, the Grubbs’ test (Grubbs, 1969) 

was performed in a univariate data set characterised by a normal distribution: 
 

G=(ȳ-ymin)/s    G=(ȳ-ymax)/s    (1) 
 

where ȳ = sample mean; s = standard deviation; ymin = minimum value; ymax = maximum value. 
 

In the current data set, more than one outlier was recorded and the Tietjen–Moore test (Tietjen 
& Moore 1972) being applied in order to reject them: 
 

Lk=
∑ (𝑦𝑖−𝑦𝑘)²𝑛−𝑘
𝑖−1

∑ (𝑦𝑖−𝑛
𝑖−1 ȳ)²

     (2) 

 
Where k = exactly k outliers in the data set; n = number of data points sorted from smallest to largest; yi 
= the ith largest data value; ȳ = mean of the full sample; ȳk = sample mean with largest k point deleted. 
 

The non-genetic influential factors were included in the following categories: the year of calving 
was grouped in four categories, 1st-2019, 2nd-2020, 3th-2021, 4th-2022; the season of calving was 1st-
spring (from March to May), 2nd-summer (from June to August), 3rd-fall (from September to November), 
4th-winter (from December to February); rank of lactation was grouped into five classes: L2, L3, L4, L5, 
and L6; type of calving was represented by 1st-single calving and 2nd-twin calving; calving ease was 
represented by 1st-eutocia and 2nd-dystocia. 

Comparison between milk yields related to influential factors was assessed using one –way 
ANOVA. Differences were tested using Tukey test. 

 
Ya =μ + Qa + ea        (3) 
Ya =μ + Sb + eb        (4) 

Ya =μ + Lc + ec        (5) 

Ya =μ + Td + ed        (6) 

Ya =μ + Cf + ee        (7) 

 
where μ = the mean milk yield, Qa = the effect of calving year, Sb = the effect of the calving season, Lc 

= the rank of lactation, Td = the effect of type of calving, Cf = the effect of calving ease, and ea-e = the 
random error. 
 

A univariate test of significance for comparison based on Duncan’s multiple-range tests was 
performed in order to establish the multiple comparisons within the subgroups of influential factors 
(Duncan, 1955). 
 

Rp=Qp(S2
p/n)1/2      (8) 
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where Qp depends on the number of means being compared at one time, denoted p, and degrees of 
freedom k(n—1), n being the number of individuals. 
 

The analysed data were expressed as least square means and standard error of the mean. All 
the statistical processes were carried out using the software package, Statistica (Hill & Lewicki, 2007). 
Decisions about the acceptance or rejection of statistical hypotheses have been made at the 0.05 level 
of significance. Phenotypic correlations between milk yield and categories of non-genetic influential 
factors were estimated using the analysis of variance (Grosu & Oltenacu 2005). To determine how 
various influential factors affect the milk yield, this would be considered as the dependent variable and 
the influential factors included in the study were the independent variables of interest. 

 

Results and Discussion 
Table 1 summarizes the findings of the current study. The mean MY and 305-d MY was 6108.72 

± 201.3 and 5906.6 ± 216.63 kg, respectively. The herd's average lactation number was 3.92. A total 
of 123 twin births (10.98% of the total) were recorded. Dystocia occurred in 17.94% births (201 
calvings). 

 
Table 1. Least square means (± SEM) significance and comparison related to the influence of studied 
factors on MY and 305-d MY 
 

INFLUENTIAL FACTORS N MY (kg) 305-d MY (kg) 

COHORT 1120 6108.72 ± 201.3  5906.6 ± 216.63 

YEAR 

1st (2019) 280 5472.5 ± 192.3a 5512.36 ± 184.17a 

2nd (2020) 280 5527.54 ± 181.8a 5626.9 ± 156.9a 

3rd (2021) 280 5613.54 ± 243.3a 5644.11 ± 181.14a 

4th (2022) 280 5675.4 ± 116.55a 5685.43 ± 139.12a 

SEASON OF CALVING 

Spring (March–May) 301 5448.9 ± 108.1a 5202.19 ± 151.12a 

Summer (June–August) 294 5745.5 ± 156.24b 5648.2 ± 166.3b 

Autumn (September–November) 220 5704.9 ± 181.31b 5607.12 ± 142.8b 

Winter (December–February) 305 5327.35 ± 200.6a 5274.3 ± 169.91a 

RANK OF LACTATION 

2nd 184 5838.4 ± 183.27a 5631.9 ± 144.6a 

3rd 212 5872.24 ± 177.61a 5712.31 ± 181.22a 

4th 287 6211.8 ± 210.18b 5913.3 ± 177.26b 

5th 198 6027.21 ± 203.44b 5909.25 ± 136.8b 

6th 239 5535.8 ± 116.6c 5487.46 ± 191.24c 

TYPE OF CALVING 

Single 997 5873.26 ± 187.93a 5779.66 ± 181.12a 

Twin 71 5422.9 ± 199.7b 5399.2 ± 111.17b 

CALVING EASE 

Eutocia 919 6003.71 ± 174.23a 5974.3 ± 201.17a 

Dystocia 201 5712.14 ± 163.9a 5706.34 ± 193.17a 

a,b,c Column means with different superscripts differ significantly at P <0.05 
 

The discrepancies related to MY and 305-d MY based on studied years were found to be non-
significant from a statistical point of view. An upward tendency was recorded for 305-d MY over time, 
with a total gain of 173.07 kg of milk corresponding to an annual average of 57.69 kg. 

The differences in milk production can be attributed to either farm breeding programs or 
environmental conditions and applied management (forage ratio, forage quality, rearing conditions, 
hygiene, health and welfare condition). Bolacali (2018) highlighted the discrepancies in milk production 
related to the effects of herd breeding strategies (Bolacali & Öztürk, 2018). The effects of breeding 
programs were avoided in the current investigation because the same cows were considered (n = 
280/year). Thus, the observed non-significant differences were undoubtedly caused by non-genetic 
causes and the implemented management practices. 
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Environmental patterns, temperature–humidity index, and heat stress (THI and HS), more or less 
variable in time, are able to substantially affect MY (Nardone et al., 2010). This is accomplished directly 
and indirectly. Directly, THI and HS may affect MY by lowering the availability of forages and decreasing 
their quality. These environmental variables can impair the cows' appetite, health, comfort, and welfare. 
Marked differences in terms of milk production, in both the sequence of years or within the same year, 
were obviously observed under heat stress conditions. Prolonged heat stress affects both milk 
production and lactation length and, implicitly, 305-d MY (Rodriguez-Venegas et al., 2023). Our study 
period, characterized by fairly constant annual temperatures of 10.2–10.8 °C and a rainfall pattern of 
553–597 mm, typical of a continental–moderate climate, allowed for rather favourable conditions, and 
the quantity and quality of available forages was correlated with the needs of the cows. In the sequence 
of study years, the lack of change in the structure of the rations and the constant quality and quantity 
of the forage represented crucial variables in maintaining productive stability in the herd. Rearing, 
hygiene, and health conditions were able to meet the cows' demands, creating conditions for the 
outsourcing of genetic potential in terms of MY. Naceur (2012) recorded substantial differences related 
to the study year. These differences were attributed to changes in herd size, age of the cows, and 
management practices combined with the environmental conditions (Naceur et al., 2012). 

 
The season of calving was found to be a factor in both MY and 305-d MY (P <0.01). The dynamics 

of milk production varied in relation to environmental and management patterns and were influenced at 
two levels: the structure of the fodder ration, the THI and HS, through the impact that this stress has on 
the establishment of gestation and, implicitly, on the length of lactation. A ration structure based on 
silage fodder associated with winter and early spring did not allow for a high MY as compared to a ration 
structure based on green, lactogenic fodder, which is associated with summer and autumn (P <0.01), 
a correlation that was found in other studies (Abdul et al., 2016; Emal et al., 2021). For 305-d MY, 
similar differences were recorded, but especially the fact that the hot summer months led to the 
protraction of lactation and a delay in gestation. 

The daylength influenced behavioural specificity, with cows spending additional time consuming 
feed, which increased MY and 305-d MY. Thus, previous studies conducted by different researchers 
such as Miller (1999) or Porter (2002) highlighted that an increase in natural light by 3 h could increase 
the MY (Miller et al., 1999; Porter & Luhman, 2002). Dahl (2000) reported an increase of 2–2.5 kg/d in 
MY in the months with an extended amount of natural light (Dahl et al., 2000). The current study 
validates the previous findings. In the current study, there were no changes in MY (P >0.05) between 
summer and autumn or between winter and spring (P >0.05). Lactation length was influenced by 
seasonal patterns (temperature, amount of natural light) and 305-d MY was similar (P >0.05), except 
for 305-d MY in winter, which was decreased (P <0.01) due to forage structure and the correlations 
between management and environmental traits. Most of seasonal factors could be adjusted and 
enhanced, whereas others could be partially or completely eliminated (environmental issues). 

 
In the current study, the primiparous cows were eliminated because their udder did not reach 

complete morphological and functional development. Regarding lactation order, two complementary 
analyses including MY and lactation length were performed. Lactation order exerts a marked influence 
on the 305-d MY. A productive Gaussian trend was recorded when analysing the dynamics of MY 
related to lactation order; results were confirmed by previous studies (Ahmad et al., 2011; Ayalew et 
al., 2015). 

Despite the non-statistical differences recorded, MY exhibited an increased tendency between 
the second and third lactations. The peak of MY was recorded in the fourth rank, increased compared 
to the second, or the fifth and sixth ranks (P <0.01). MY's downward slope began in the fifth rank and 
got more noticeable in the sixth (P <0.05). The productive differences between ranks 2 and 3 were 
reduced (0.58%) and increased in time, resulting in a total increase of 6.38% in lactation 4 when 
compared to lactation 2. Furthermore, the upward curve of milk production was extended till the fourth 
lactation, which is normal for the Simmental dual-purpose breed, with a slower growth process, 
compared to dairy breeds. Mayakrishnan (2017) found that for the Holstein breed, there was a 1.9% 
increase in MY between ranks 2 and 3, with the highest MY attributed to the third rank, followed by an 
abrupt 16% decline after that (Mayakrishnan et al., 2017). This dynamic may vary considerably as a 
result of many environmental influences. Mellado (2011) reports a constant increase in MY of more 
than 25% between the second and sixth rank, with the highest MY attributed to the fifth rank (Mellado 
et al., 2011). Despite the upward tendency of MY being universally agreed upon and observed in all of 
the investigated breeds, its intensity varies greatly depending on environmental variables (Zukiewicz et 
al., 2012). Habibi (2021) observed an uninterrupted increase between the 1st and the 3rd rank, although, 
under the effect of thermal heat stress, the highest MY is attribute to the 3rd rank, followed by an early 
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productive drop (Habibi et al., 2021). In parallel, the 305-d MY was analysed, and somewhat identical 
dynamics as MY were recorded. This parameter's defining feature was the classification of production 
based on lactation order, with computed differences substantially lower. Thus, the lactation length 
proved to be longer in the second and third ranks, with milk production being similar (P >0.05). The 
productive decline recorded in the fourth rank was much smoother, with the length of lactation 
approaching the normal length of 305 d. A lactation length of 305 d resulted in lower milk production in 
the sixth rank versus the fourth and the fifth ranks (P <0.01), although similar to the second and the 
third ranks (P >0.05). We may conclude that lactation number influences MY. Results obtained by 
Bolacali (2018) reported no statistical differences regarding 305-d MY (Bolacali & Öztürk 2018). 

The research regarding 305-d MY according to the lactation number does not have a common 
denominator, presumably due to the multiple potential influencing factors (breed, productive level, 
environment, age, or efficiency of reproductive activity). Several studies found marked differences 
according to lactation number (Andrýsek et al., 2014); others recorded no significant results in this 
respect (Pantelić et al., 2013). In the current study, the 305-d MY increased slightly between the second 
and the fourth ranks, but differences were not significant (+1.43%). Subsequently, a slightly decline in 
305-d MY was registered until the fifth rank (-0.06%, P >0.05), which was amplified in the sixth (-7.2%, 
P <0.05). Previous studies conducted by Cilek (2005) and Pantelic (2010) found a continuous increase 
in 305-d MY up to the age of 6 y (Çilek & Tekin, 2005; Pantelić et al., 2010). This tendency is not found 
by Bolacali (2018), who recorded a productive increase in the first two ranks, followed by a prolonged 
downward trend up to the seventh rank (Bolacali & Öztürk, 2018). The herd structure may shed light on 
the upward trend in the 305-d MY in the sequence of productive cycles. In our study, the most productive 
cows were associated with the 2nd, 3rd, and 4th ranks (683 out of 1120 cows, representing ~61%). 

 
The average incidence of twinning in the current study was 6.3% (n = 71). This incidence proved 

to be similar to those recorded by other studies, which found values of 1–8% (Fernando et al., 2008; 
Victor & Paul, 2021). This incidence could be based on a better metabolic balance of this dual purpose 
breed (Romanian Spotted Simmental type). In general, the studies regarding the occurrence of twinning 
have been aimed at breeds specialized in milk or meat production. However, the current incidence of 
twinning seems to be substantially lower compared to the 30% found in multiparous cows (Garcia & 
López, 2018). A difference was recorded for both MY (+8%, P <0.05) and 305-d MY (+6.6%, P <0.05) 
related to type of calving. Twinning proved to decrease the MY for both total and 305-d lactation, 
confirming previous studies (Nielen et al., 1989; Bicalho et al., 2008; Hossein-Zadeh, 2010). The issue 
of twinning remains unclear, both in terms of the consequences on farm efficiency and the relationship 
with MY. The correlation or association between twinning and MY has not been thoroughly explained; 
the results are still contradictory. The influence of twinning on MY is reflected in the dynamics of 
lactation. Thus, MY decreases substantially in the first 100 d of lactation with twin births compared to 
singular births, reducing the entire production associated with the current lactation of dams. This 
indicates the presence of metabolic issues found in twinning during the early period of lactation 
compared to singular birth. In this respect, Mostafa (2009) found a marked decrease in milk yield of 487 
kg per lactation for cows with twin births. Özden (2010) recorded a reduced lactation length of 2–10 d 
in cows producing twin calves, with a negative impact on MY compared to single births (Özden 2010). 
Twinning constitutes a better possibility to increase efficiency in beef, based on more weaned calves 
(+70%) and a >48% increase in total weaning weight (Echternkamp & Gregory, 2002). In this respect, 
the lower incidence of only 1–2% of twinning documented in beef breeds needs to be increased in order 
to produce more weaned calves from a single dam (Jolanta & Zbigniew, 2002). 

Higher milk production is associated with a lower level of progesterone (Lopez et al., 2005; Sawa, 
et al., 2015). The decrease in progesterone levels is attributed to the acceleration of hepatic metabolism 
based on an increased blood flow caused by a high feed intake (Sangsritavong et al., 2002). This fact 
generates a negative response on the hypothalamic axis, materialized by increasing the concentration 
of FSH and LH and implicitly by stimulating multiple ovulation among the codominant follicles that end 
up multiplying (Stevenson et al., 2007). Previous studies have recorded an accessional tendency of 
twinning incidence of 10–25%, in time (Fricke, 2001; Lopez et al., 2017). A continuous increase in 
twinning has been recorded over the years. Kinsel et al. (1998) calculated a growth rate of ~0.1% per 
year in the interval 1983–1993. An increased incidence of twinning was recorded in multiparous 
compared with primiparous cows (Silva del Río et al., 2007). Financially, the economic losses of the 
farms due to twinning vary within relatively wide limits, being between $59 and $225 depending on 
numerous factors (Eddy et al., 1991; Gaspárdy et al., 2018; Mur-Novales et al., 2018; Fodor et al., 
2019). Due to the economic losses caused in dairy farms, the increase in the incidence of twinning 
represents a concerns for dairy farmers with respect to reducing or at least limiting it (Caraviello et al., 
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2006). However, the possibilities of selection and control of twinning remain low due to the minimal 
heritability (0.01–0.06) and a low repeatability (0.04–0.28) (Moioli, et al., 2017; Beth & Brian, 2018). 

Hormonal strategies used to carry out reproductive activity can represent an efficient method of 
decreasing the incidence of twinning. By increasing the level of progesterone in hormonal treatments, 
the incidence of twinning is reduced and fertility is increased, which are desirable effects in highly 
productive dairy cows (Carvalho et al., 2019). 

The cows included in the present study recorded increased average productions compared to 
the average of the breed (>6000 vs. 4000 kg milk); this may have led to an increased incidence of 
twinning. However, by analysing the dynamics of milk production, a tendency towards a linear increase 
was recorded over the study years. According to the lactation order, MY followed an upward trend until 
the 4th lactation, after which it started to decrease, the dynamics being physiologically normal. The 
increase in MY over time could be attributed to reaching the morpho-physiological maturity of the cows 
and was also recorded in other previous studies conducted by Pantelić et al. (2010) and Petrović et al. 
(2015). Increased milk production may increase the twinning incidence, therefore shortening the 
lactation length and has a detrimental influence on 305-d MY in dams with twin deliveries. 

Even if twinning appears to be beneficial at first sight, it involves plenty of issues that target 
multiple levels. Some issues associated with twinning include infertility, higher incidence of morbidity 
and mortality in calves, lower reproductive performance in cows caused by dystocia and retained 
placenta, and a decrease in gestation and lactation length, which are issues that should be avoided in 
dairy herds (Hossein-Zadeh et al., 2008; Mostafa, 2009; Özden, 2010). 

 
Dystocia exerts a marked effect on animal welfare due to the reduced reproductive indices, health 

conditions, and production. The impact of the severity of dystocia on productive parameters occurs in 
both the current lactation and in subsequent productive cycles. The impacts of difficult calving are highly 
persistent and they have the potential to decrease production in subsequent lactations as well (Eaglen 
et al., 2011). The effects of dystocia are felt in terms of milk quality. Previous studies have recorded 
decreased amounts of fat, protein (Rajala & Gröhn, 1998), and lactose in cows with dystocia (Miglior et 
al., 2006). The reduced productivity is related to injuries and inflammation that occurs due to the 
dystocia (Pohl et al., 2015), as well as the reduction in feed and water intake after calving (Proudfoot et 
al., 2009). In this respect, a pre-partum treatment with non-steroidal anti-inflammatory drugs could 
reduce the effects of the inflammation caused by the dystocic calving and could improve the MY in the 
subsequent lactation (Shock et al., 2018; Gladden et al., 2021). Behavioural changes, such as reduced 
appetite and prolonged time allocated to standing and self-grooming, detriment food and water intake 
(Barrier et al., 2012). 

The incidence of dystocia in the current study was 17.94% (n = 201), with 8.12% ease assistance 
(score 1–2), 6.42% moderate assistance (score 3), and 3.4% with intense assistance (score 4–5), the 
average score being 2.59. This incidence proved to be similar to the value recorded by Mee (2008) of 
1.5–22% worldwide. Even for births that required ease or moderate assistance (scores 1–3), the results 
obtained in the current study were higher than those from other studies of 8.2–16% (Meyer et al., 2001; 
Wall et al., 2010; Atashi et al., 2012). The cows with dystocia delivered slightly less milk compared to 
ones with eutocia but no statistical differences were recorded in the current study related to MY (291.57 
kg milk) and 305-d MY (267.96 kg milk). These findings were similar to those obtained by Bicalho et al. 
(2008) and slightly lower than those recorded by Berry et al. (2007) of -300 to -700 kg milk or Eaglen et 
al. (2011) of approximately -250 kg milk. In general, the literature provides conflicting results regarding 
the influence of dystocia on MY, possibly due to the influence of a large number of influential factors 
and low correlations between them. Moore et al. (1991) calculated low or medium correlation 
coefficients of -0.11 and -0.3 for these traits. 

The lactation curve dynamics could serve to clarify why cows that experienced dystocia produced 
less milk. Cows with dystocia frequently produce less due to the productive drop that occurs during the 
first 100 d of lactation. A 2 kg milk/day loss was found for the first 100 days of lactation (Eaglen et al., 
2011). Appropriate management, both pre- and post-partum, can mitigate this decline. 

The occurrence of dystocia, the degree of difficulty in calving, and the subsequent impact on MY 
could be impacted by animal-dependent factors such as season of calving, lactation order, dam body 
condition score. A low incidence was recorded in cows with more than three lactations that had already 
reached morphological maturity. There is a dystocia–placental retention–stillbirth combination which is 
related to a reduction in MY (Fourichon et al., 1999). 

To better comprehend the non-significant differences in MY between cows with eutocia and 
dystocia from the current study despite the relatively high incidence of dystocia, we considered the 
calving season, body condition score, lactation order, and dystocia score as influential factors. In the 
current study, the average dystocia score was 2.59, generated by 80.6% of low and medium dystocia 
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scores of 1–3. This fact may substantially reduce the harm caused to the dams, as well as the 
detrimental impacts on the MY during the first 100 days of lactation, with a positive effect on the 305-d 
MY. The analysis performed related to the BCS highlighted a balance in terms of the average score of 
3.48 pre-partum and 3.33 post-partum (P >0.05). An optimal pre-partum BCS of 3.25–3.5 (Gheise et 
al., 2017) with appropriate post-partum management can substantially reduce the decrease in MY by 
maintaining energy balance and fat mobilisation (Yujie et al., 2019). In this respect, we can conclude 
that the balance in BCS in the cows in the current study was integral in maintaining MY and 305-d MY 
at comparable levels in eutocic and dystocic deliveries. 

It is well known that the incidence of dystocia is increased in primiparous cows (Gaafar et al., 
2011; De Amicis et al., 2017). The higher frequency of dystocia is mostly due to failure to reach maturity 
in terms of both morphological and functional traits in primiparous animals. Multiparous cows that have 
reached morphological maturity and have sufficient energy reserves can quickly rebalance 
metabolically, having the resources to maintain high milk production in an instance of dystocia, thus 
minimizing the difference in MY according to calving ease. In the current study, the most productive 
cows (64.64%) were over the 3rd lactation (lactations 4–6), and 35.36% were in the 2nd and 3rd lactations; 

primiparous cows were omitted. The majority of cows were assigned to higher lactation numbers, thus 
explaining why there were no statistical differences in MY and 305-d MY between cows that 
experienced eutocia and dystocia. In a recent study, Steven et al. (2023) recorded an impact of mixed 
season of calving and calving ease on MY. Those cows that experienced dystocia in autumn produced 
less milk than their counterparts. Analyses performed in this respect found differences (P <0.01) in the 
percentage of calves born in autumn (19.6%), compared to spring, summer, and winter (26.87%, 
26.25%, and 27.2%, respectively). This relationship presents a plausible explanation for similarities in 
MY and 305-d MY according to calving ease. 
 

Conclusions 
The results of the current study indicate that milk production is strongly influenced by the season, 

lactation order, and twin births. By avoiding extreme situations such as a lack of or poor quality fodder; 
extreme environmental conditions, particularly in terms of temperature and humidity; and struggling 
health and welfare, milk production can be maintained at levels that correspond to genetic potential 
through managerial practices that fulfil the cows’ requirements. 
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