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Abstract: The aim of the study was to determine the effects of various environmental factors on milk yield and milk components in
Simmental cows. In the present study, 33,813 milk yield records from 1631 cows and milk samples from 233 cows were used for milk
component analysis. Lactation milk yield (LMY) and 305-day yield (305-DMY) were the milk yield characteristics studied. Environmental
factors considered for milk yield characteristics included province, calving year, calving month, parity, age, and lactation length. Milk
components analyzed were fat percentage (FP), protein percentage (PP), lactose percentage (LP), somatic cell count (Log, SCC), and
dry matter (DM). Environmental factors considered for milk components were province, birth year, control month, calving month,
and parity. The results indicated that all environmental factors significantly influenced milk yield characteristics (p < 0.01). Specifically,
province and birth year significantly affected FP and Log SCC (p < 0.01), whereas calving month, control month, and parity did not
significantly affect FP. Province, birth year, and control month significantly influenced PP and DM (p < 0.01), while calving month and
parity did not significantly affect PP. Province was the only significant factor for LP (p < 0.01). Considering all data, the averages of traits
were as follows: LMY (5628.1 + 12.80 kg), 305-DMY (5309.2 + 11.80 kg), total dry matter yield (TDMY) (22.58 £+ 0.51 kg), DM (12.43 +

0.08%), Log, SCC (2.29 + 0.04, equivalent to 226239 cells/mL), FP (3.78 + 0.06%), PP (3.57 + 0.02%), and LP (4.72 + 0.01%).

Key words: Simmental, milk component, milk yield, environmental factors

1.Introduction

The livestock sector holds significant importance
within the agricultural industry as it fulfills the protein
requirements of humans through animal-based products.
It’s well-established that both genetic and environmental
factors play crucial roles in determining yield traits.
Understanding the environmental factors that positively
impact animal yield characteristics is essential. Moreover,
achieving high phenotypic yields in animals necessitates
not only an optimal genetic structure but also favorable
environmental conditions [1].

According to data from the Turkish Statistical Institute
(TURKSTAT), the combined number of cultured cows,
crossbred cows, and native cows was approximately
8.3 million, 7.3 million, and 1.2 million, respectively, in
2022. Notably, this marked a 5.6% decrease compared to
the previous year, bringing the total number of cows to
17 million heads [2]. Globally, there are an estimated 1
billion cows, with the Food and Agriculture Organization
(FAO) suggesting this number may be even higher [3].

In Tiirkiye, cattle husbandry holds a significant position
in the production sector. The Holstein breed, preferred

* Correspondence: egurcan@nku.edu.tr

for dairy cow breeding in Tiirkiye, is closely followed by
Simmental, Brown Swiss, and Jersey breeds [4].. Simmental
cows, when evaluated for overall characteristics, trace their
origins to the Simmewaley region of Switzerland and are
classified as dual-purpose. Phenotypically, they typically
display a yellow-white coat with a white head. Well-suited
to Tiirkiye’s natural conditions, this breed has been favored
by breeders. Simmental cows generally yield around 4500-
5500 kg of milk, with a milk fat percentage of 4% and a
protein percentage of 3.5%. Newborn calves typically
weigh between 40-45 kg, while female and male animals
weigh 600-650 kg and 900-1100 kg, respectively[5].
Additionally, the age at first calving is influenced by both
genetic and environmental factors. It tends to be lower
in fast-growing cows and higher in slow-growing ones,
with the first calving age in Simmental reported as 30.06
months [6]. Moreover, various environmental factors
significantly affect the growth performance of young
animals, underscoring the importance of considering
these factors in selection programs [7].

In Tiirkiye, there is a total of approximately 1.6 million
Simmental cows registered, with 476,986 heads in the
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preherdbook system and 214,385 heads registered in the
herdbook system out of 712,544 Simmental cows [8].

Several studies have been conducted on Simmental
cows, with one focusing on the impact of environmental
factors on milk yield. It was found that the calving year
significantly affects milk yield, while birth type was not
found to significantly affect any traits except for gestation
length. These findings suggest that the Simmental breed can
thrive successfully in Turkish conditions [9]. In Kayseri,
another study investigated the environmental factors
influencing milk yields of Simmental cows, revealing
that farm type and season significantly impact lactation
milk yield (LMY) and 305-day milk yield (305-DMY
[10]). Similarly, a study conducted in Serbia examined
the environmental factors affecting milk yield traits in
Simmental cows. Discrete variables such as location,
calving season, birth year, season of birth, and parity,
along with age as a continuous variable, were included
as fixed factors in the model [11]. In another study, the
importance of calving interval, somatic cell count, calving
age, and parity variables on 305-DMY in Simmental
cows was highlighted [12]. An investigation into the
environmental factors affecting 305-DMY of Simmental
cows raised in subtropical conditions considered variables
such as calving year, season, age, parity, birth type, and
sex [13]. Additionally, an investigation into the impact of
environmental factors on yield traits in Simmental cows
raised in three herds examined variables including farm,
calving season, parity, year, and birth season interaction,
farm and calving season interaction, and farm and parity
interaction [14]. Furthermore, a report evaluated milk
yield, milk fat yield, and milk fat content, considering
environmental factors such as farm, parity, birth season,
calving season, and the interaction of these factors in
standard lactation [15].

The aim of this study is to assess the impact of various
environmental factors on milk yield and milk components
in Simmental cows. Fixed environmental factors such as
province, calving year, calving month, parity, animal age,
and lactation length were considered in relation to milk
yield characteristics. Similarly, province, year of birth,
month of control, month of calving, and parity were
evaluated as fixed environmental factors affecting milk
components.

2. Material and methods

2.1. Animal materials

The study utilized milk yield records from Simmental cow
herds registered in Tiirkiye’s national herdbook system. It
included 33,809 milk yield records from 1631 cows across
10 different provinces (Afyonkarahisar, Bursa, Corum,
Erzincan, Gaziantep, Isparta, Izmir, Kastamonu, Konya,
and Tekirdag), as well as milk samples collected from 233
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cows. These cows were bred on dairy farms affiliated with
the Cows Breeders Association of Tiirkiye (CBAT).

2.2. Methods and statistical analysis

Milk yield records and milk samples were collected
following the standards set by the International Committee
for Animal Registration (ICAR). Milk yield control was
conducted every four weeks (B4). Approximately 94.68%
of dairy farms utilized a mechanical milk meter and milk
measuring bucket for milk measurement, while 5.32%
employed an automatic milking system [16]. . Each cow’s
milk samples were uniformly taken throughout the milking
process using a sampler device. Milk sample analyses were
carried out using Foss or Bentley raw milk analyzers. The
results of these analyses were recorded online from the
laboratory directly into the herdbook system [17].

The study encompassed ten  provinces:
Afyonkarahisar, Bursa, Corum, Erzincan, Gaziantep,
Isparta, Izmir, Kastamonu, Konya, and Tekirdag. Calving
years ranged from 2015 to 2021, with calving months
spanning all 12 months. Parity was categorized as 1, 2,
3, 4, and 25 for milk yield traits (LMY and 305-DMY),
while lactation length ranged from 150 to 400 days.
Province, calving year, calving month, and parity were
treated as discrete variables, while age and lactation
length were considered continuous variables, all serving
as fixed environmental factors influencing milk yield
characteristics. Additionally, 233 milk samples, each from
a different cow, were obtained and utilized to determine
milk components. The study focused on six provinces:
Erzincan, Gaziantep, Izmir, Kastamonu, Konya, and
Tekirdag. Birth years ranged from 2012 to 2019, control
months included February, September, November, and
December, and calving months spanned all 12 months.
Parity was classified similarly to milk yield traits (1, 2, 3,
4, and >5) for the analysis of milk components, including
Log, SCC, fat percentage (FP), protein percentage (PP),
lactose percentage (LP), dry matter (DM), and total
dry matter yield (TDMY). Province, birth year, control
month, calving month, and parity were considered fixed
environmental factors affecting milk components.

Identification of milk components can be given
as 305-DMY: total milk production from the first day
after calving to 305 days, FP: fat content of milk as a
percentage of whole milk, PP: protein content of milk as a
percentage of whole milk, LP: lactose content of milk as a
percentage of whole milk, DM: dry matter content of milk
as a percentage of whole milk, SCC: total number of cells
per cells/mL of milk [18].

In this study, the effects of provinces, calving year,
calving month, parity, age (in days), and lactation length (in
days) on milk yield traits, as well as the effects of province,
birth year, control month, calving month, and parity on
milk components, were determined using the least squares
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method. The statistical significance of means was assessed
using analysis of variance (ANOVA), and differences
between significant means were evaluated using Tukey’s
multiple comparison test (p < 0.05). Due to the nonnormal
distribution of SCC data, logarithmic transformation was
analyzed according to log' base before statistical analysis.
The general linear model (GLM) procedure in the JMP
program was employed for the statistical analysis in this
research [19].

The models used in the study are given below:

k=l + DAY+ M, + P+ b (Xuklmn - X))+
b (ijklmn - X ) + exklmn
where Y, is the observation value of the milk yield trait

(LMY and 305-DMY), u is the population average, D, is
the effect of the ith province (i: 1-10), Y] is the effect of the
jth calving year (j: 2015-2021), M, is the effect of the kth
calving month (k: 1-12), P, is the effect of the Ith parity
(L1-25), b, is the regression coefficient for animal age (in
days), X, is the Ist record of the animal, ith province, jth
calving year, kth calving month, Ith parity, X is the mean
of animal age, b, is the regression coefficient for lactation
length (day) (except 305-DMY), leklmn is the Ist record
of the animal, ith province, jth calving year, kth calving
month, Ith parity, X is the mean of lactation length, e
is random error (NID 0,02).
Y=t + DAY+ M + N +P +U, €k

where Y, is the ogservatlon value of the milk component
trait (Log SCC FPPP, LP, DM) and (TDMY), u is the
populatlon average, D, is the effect of the ith province (i:1-
6), Y, is the effect of the]th birth year (j: 2012-2019), M, is
the effect of the kth control month (k:1-4), P, is the effect
of the Ith parity (I: 1->5), U, is the effect of the nth calving
month (n: 1-12), e, is random error (NID,0,0?).

ijklmn

ijklmn

3. Results

The least squares mean, standard errors, and significance
test results for the LMY and 305-DMY of the Simmental
according to province, calving year, calving month,
parity, animal age, and lactation length are presented in
Tables 1 and 2. Similarly, the least squares mean, standard
errors, and significance test results for the FP, PP, LP, DM,
Log,,SCC, and TDMY of animal according to province,
birth year, control month, calving month, and parity are
presented in Tables 3-5., respectively.

The main effect of each factor is presented according to
the itemy’s heading in Tables 1 and 2.

The province factor is constructed around LMY (p <
0.001) and 305-DMY (p < 0.001). The lowest LMY was
observed in Kastamonu as 3812.38 + 25.81 kg, while the
highest was recorded in Gaziantep as 8428.98 + 141.28 kg.
The lowest 305-DMY was found in Kastamonu as 3620.95
+ 25.03 kg, and the highest was in Gaziantep as 7832.43 +
137.05 kg, respectively. These variations between averages
were found to be statistically significant (p < 0.05).

LMY and 305-DMY were affected by the calving year
(p < 0.001). The lowest LMY was recorded in 2018 as
6187.48 + 32.80 kg, while the highest was observed in 2015
as 7069.29 + 62.66 kg. The lowest 305-DMY was noted
in 2021 as 5779.43 + 30.19 kg, whereas the highest was
determined in 2015 as 6623.42 + 60.78 kg, respectively.
These variations were determined to be statistically
significant (p < 0.05).

LMY and 305-DMY were affected by the calving month
(p <0.001). The lowest LMY was observed in December as
6295.61 + 36.31 kg, while the highest LMY was in June as
6596.19 * 40.25 kg. The lowest 305-DMY was recorded in
December as 5948.20 + 35.23 kg, and the highest in June
as 6150.65 + 39.05 kg, respectively. These variations were
found to be statistically significant (p < 0.05).

LMY and 305-DMY were affected by parity (p <
0.001). The lowest LMY was observed in first parity as
5743.63 + 25.38 kg, the highest LMY was noted in =5
parity as 7015.18 * 57.16 kg. The lowest 305-DMY was
determined in first parity as 5405.37 + 24.61 kg, and the
highest 305-DMY was recorded in >5 parity as 6542.87 +
55.42 kg, respectively. These variations between averages
were found to be significant (p < 0.05). Additionally,
animal age and lactation length were identified as
significant environmental factors for LMY, while animal
age was found to be a significant environmental factor for
305-DMY (p < 0.001), respectively.

The main effect of each factor is given below in Tables
3-5. FP, PP, LP, DM, Log SCC, and TDMY were affected
by province (p < 0.001). The lowest FP was noted in
Konya as 3.50 + 0.22%, while the highest was observed
in Gaziantep as 4.72 + 0.39%. These variations between
averages were found to be significant (p < 0.05). The
lowest PP was determined in Kastamonu as 2.73 + 0.18%,
whereas the highest PP was observed in Konya as 3.48 +
0.07%, these variations between averages were found to
be important (p < 0.05). The lowest LP was recorded in
Erzincan as 4.49 £ 0.06%, while the highest was observed
in Kastamonu as 5.30 = 0.14%, these variations between
averages were found to be significant (p < 0.05). The lowest
DM was observed in Izmir as 11.23 + 0.34%, while the
highest was noted in Kastamonu as 13.32 + 0.75%. These
variations between averages were found to be significant
(p < 0.05). The lowest Log SCC (cells/mL) was recorded
in Erzincan as 1.55 + 0.11 (35,481), while the highest was
noted in Konya as 2.32 + 0.10 (208930), these variations
were found to be significant (p < 0.05). The lowest was
observed in Kastamonu as 12.00 + 3.69, while the highest
TDMY was determined in Gaziantep as 22.90 + 2.53, these
variations were found to be significant (p < 0.05).

FP (p < 0.001), PP (p < 0.001), LP (p > 0.05), DM (p
<0.05), Log ,SCC (p < 0.05) and TDMY (p < 0.001) were
affected by the birth year. The lowest FP was observed in
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2019 as 3.38 + 0.35%, while the highest FP was noted in
2014 as 5.61 + 0.45%, these variations were found to be
significant (p < 0.05). The lowest PP was determined in
2013 as 2.95 + 0.13%, the highest PP was determined in
2019 as 3.63 + 0.11%, these variations were found to be
significant (p < 0.05). The lowest DM was determined in
2013 as 11.94 + 0.52 %, the highest DM was determined in
2014 as 13.86 £ 0.58%, these variations were found to be
significant (p < 0.05). The lowest Log SCC (cells/mL) was
recorded in 2019 as 2.08 + 0.16 (120226), while the highest
was determined in 2012 as 2.46 + 0.20 (288403), these
variations between averages were found to be significant
(p < 0.05). The lowest TDMY was determined in 2013 as
9.17 + 2.65 kg, while the highest was observed in 2016 as
19.48 + 1.57 kg, these variations between averages were
found to be significant (p < 0.05).

FP (p > 0.05), PP (p < 0.001), LP (p > 0.05), DM (p <
0.001), Log, SCC (p < 0.001), and TDMY (p < 0.001) were
affected by the control month. The lowest FP was observed
in September as 3.26 = 0.39%, while the highest FP was
noted in November as 4.97 + 0.28%, these variations were
found to be statistically not significant (p > 0.05). The
lowest DM was observed in September as 11.37 + 0.50%,
while the highest was recorded in December as 12.87 *
0.18%, these variations were detected to be significant (p <
0.05). The lowest TDMY was observed in February as 9.76
+ 3.39 kg, while the highest was recorded in December
as 22.00 + 0.90 kg. These variations were found to be
significant (p < 0.05).

FP, PP, LP, DM, Log, SCC were not affected and TDMY
was affected by the calving month (p < 0.001). The lowest
TDMY was noted in December as 8.12 + 2.78 kg, while the
highest TDMY was recorded in October as 17.74 £ 2.05

kg. These variations between averages were found to be
significant (p < 0.05).

FP, PP, LP, DM, Log, SCC were not affected and TDMY
was affected by parity. The lowest TDMY was observed
at first parity as 13.14 + 2.05 kg, whereas the highest
was recorded at second parity as 18.57 + 1.78 kg. These
variations between averages were found to be significant
(p < 0.05).

4. Discussion

From the results, it can be concluded that the effect of all
environmental factors on milk yield characteristics was
significant (p < 0.01). Specifically, the province and year of
birth were significant for FP, PP, TDMY (p < 0.01), as well
as for Log10SCC and DM (p < 0.05), while calving month,
control month, and parity did not show significance.
Additionally, province, year of birth, and control month
were significant for PP and DM (p < 0.01), with calving
month and parity not being significant. Similarly, province
was significant for LP (p < 0.01), whereas birth year,
calving month, control month, and parity did not show
significance in the present study.

In a similar study, parity and calving year were found to
have a significant effect (p < 0.05) on both milk yield traits
and milk components. However, calving season was not
found to be significant for either milk yield traits or milk
components [1]. The study utilized a total of 1473 records
spanning from 1992 to 2001 to investigate environmental
factors affecting milk yield in Simmental cows. The least
square means of various parameters were determined,
including 305-DMY, lactation length, dry period, service
period, calving interval, gestation length, and number of
inseminations per conception, which were found to be

Table 1. Results of variance analysis for environmental factors for milk yield traits.

Lactation milk yield (LMY) (kg) 305-day milk yield (305-DMY) (kg)
Source DF SS F DF SS F
Province 9 6.49789-10" 2946.79** 9 5.7185-10" 2754.59***
Calving year 6 937235297 63.75%** 6 81998068 59.24%%%
Calving month 11 292343747 10.84*** 11 166440553 6.55%%*
Parity 4 1805649182 184.24*** 4 1622200115 175.814**

1 1309281077 534.38*** 1 1060800896 459.88**
Age (day)

b -0.66 +0.02 e b -0.59 +0.02 bl

1 1.63094-10'" 6656.65***
Lactation length (day) Not included in the model

b 16.28 +0.19 il

*p <0.05, **: p < 0.01, ¥**: p < 0.001, b: Coeflicient of regression.

54



Table 2. Least square means ( X+ S) of some milk yield traits according to the province, calving year, calving month and parity.

SAHIN et al. / Turk ] Vet Anim Sci

Lactation milk yield (LMY) (kg)

305-day milk yield (305-DMY) (kg)

Environmental factors p =

N X+, N X+,
Province
Afyonkarahisar 3410 6119.27 +31.19" 3410 5763.96 + 30.24¢
Bursa 4666 7891.06 + 28.20° 4666 7505.86 +27.33*
Corum 5938 5983.44 + 26.38¢ 5938 5652.26 + 25.56¢
Erzincan 1628 5383.49 + 44.47" 1628 5024.83 + 43.14f
Gaziantep 126 8428.98 + 141.28° 126 7832.43 £137.05*
Isparta 322 6439.70 * 88.75¢ 322 5981.83 + 86.10¢
Izmir 4215 7738.96 £ 29.72¢ 4215 7261.28 + 28.84°
Kastamonu 9578 3812.38 +£ 25.81! 9578 3620.95 £ 25.03¢
Konya 3541 6798.26 + 31.96" 3541 6310.32 + 30.98¢
Tekirdag 389 6328.38 + 80.917 389 5958.66 + 78.51¢
p - .
Calving year
2015 1867 7069.29 £ 62.66* 1867 6623.42 + 60.78*
2016 2100 6866.40 + 53.91° 2100 6458.61 + 52.30°
2017 3305 6485.96 * 42.84¢ 3305 6108.16 + 41.56¢
2018 5414 6187.48 * 32.80¢ 5414 5803.29 + 31.82¢
2019 6555 6328.95 + 27.06¢ 6555 5943.14 + 26.25¢
2020 7838 6320.67 + 25.67¢ 7838 5922.61 +24.91¢
2021 6734 6187.99 + 31.12¢ 6734 5779.43 £ 30.19¢
p ok P
Calving month
January 3425 6451.95 + 39.13b 3425 6102.17 + 37.97%
February 3478 6332.45 + 38.67<¢ 3478 5962.05 £ 37.51¢
March 3803 6445.46 + 37.42% 3803 6037.50 + 36.29>
April 3159 6550.82 + 38.68® 3159 6106.93 + 37.52%
May 2867 6565.84 + 39.05%® 2867 6120.88 + 37.88%®
June 2422 6596.19 * 40.25° 2422 6150.65 + 39.05®
July 2473 6549.59 + 39.93® 2473 6113.45 + 38.74%
August 2351 6529.72 + 40.25® 2351 6098.23 + 39.04%
September 2145 6541.93 + 41.03%® 2145 6144.23 + 39.81%
October 2195 6571.58 + 40.42% 2195 6189.08 £ 39.22*
November 2496 6477.56 + 38.60® 2496 6121.46 + 37.46®
December 2999 6295.61 + 36.31¢ 2999 5948.20 + 35.23¢
p _— -
Parity
1 11233 5749.63 + 25.38¢ 11233 5405.37 + 24.61¢
2 8682 6309.87 + 24.96¢ 8682 5930.10 + 24.21°¢
3 5938 6557.55 + 31.26° 5938 6264.96 + 30.33°
4 3765 6729.73 + 41.41° 3765 6312.89 +40.17°
>5 4195 7015.18 £ 57.16* 419 6542.87 £ 55.42°
p ok bk
Overall 33813 5628.1 +12.80 33813 5309.2 + 11.80

abe: Different letters on the same column indicate statistically significant difference (p < 0.05).*: p < 0.05, **: p < 0.01, ***: p < 0.001, NS:

nonsignificant (p > 0.05).
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Table 3. Results of variance analysis for environmental factors for milk components.

Fat percentage (FP) (%) Protein percentage (PP) (%) Lactose percentage (LP) (%)
Source DF SS F DF SS F DF SS F
Province 5 15.54 4.474%* 5 2.71 77104 5 2.79 11.86***
Birth year 7 19.62 4.03%+* 7 2.36 4.81+* 7 0.58 1.76
Control month 3 5.22 2.50 3 2.52 11.95%** 3 0.36 2.60
Calving month 11 12.21 1.59 11 1.12 1.45 11 0.46 0.89
Parity 4 2.83 1.01 4 0.47 1.68 4 0.14 0.77

Dry matter (DM) (%) Somatic cell count (SCC) (Log SCC) | Test day milk yield (TDMY) (kg)
Source DF SS F DF SS F DF SS F
Province 5 22.26 3.91%%* 5 8.864 12.55%** 5 2028.84 14.18***
Birth year 7 17.05 2.14* 7 2.639 2.66* 7 839.60 4.19%**
Control month 3 13.65 4.00%+* 3 2.064 4.87%%* 3 891.50 10.38***
Calving month 11 16.23 1.29 11 1.755 1.12 11 755.85 2.40%%*
Parity 4 1.81 0.39 4 0.157 0.27 4 604.64 5.28%**

*p < 0.05, % p < 0.01, **: p < 0.001.

4700 kg, 300 days, 81 days, 94 days, 379 days, 283.6 days,
and 1.76, respectively. The findings indicated that calving
year significantly influenced milk yield (p < 0.001), while
birth type was not found to have a significant impact on
any traits except for gestation length [9].

In another study conducted in Kayseri, the impact
of environmental factors on milk yields was investigated
in Simmental breed. The researcher reported that LMY
and 305-DMY were found as 3506.20 kg and 3412.08 kg,
respectively [10].

Another report indicates the impact of certain
environmental factors on 305-DMY in 2805 Simmental
cows. All data were analyzed using the decision tree
method with the regression tree algorithm. The analysis
revealed that the factors affecting 305-DMY included
parity, calving age, somatic cell count, and calving interval.
Furthermore, it was determined that cows with a calving
age above 5 years exhibited higher 305-DMY, while cows
with an SCC exceeding 104,500 cells/mL had the lowest
305-DMY [11].

In this study, LMY (p < 0.001), 305-DMY (p < 0.001),
and FP (p > 0.05) were found to be affected by the calving
month. The lowest LMY was observed in December, as
6295.61 + 36.31 kg, while the highest LMY was observed in
June as 6596.19 + 40.25 kg. Similarly, the lowest 305-DMY
was observed in December as 5948.20 + 35.23 kg, and the
highest 305-DMY was observed in June as 6150.65 + 39.05
kg. Additionally, LMY and 305-DMY were influenced by
parity (p < 0.001). The lowest 305-DMY was observed in
the first parity as 5405.37 + 24.61 kg, while the highest
305-DMY was observed in > 5 parity as 6542.87 + 55.42
kg. Furthermore, animal age and lactation length were
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identified as significant environmental factors for LMY (p
< 0.001), while animal age was found to be a significant
environmental factor for 305-DMY (p < 0.001).

In another study conducted in Serbia, the location,
parity, and calving season were found to have a significant
effect (p < 0.01) on 305-DMY, while calving season
significantly influenced milk fat percentage (p < 0.05).
Furthermore, age was found to have a significant effect
on LMY and FP (p < 0.01) but was not significant for
milk fat yield. Overall, the effect of environmental factors
was highly significant in the model for LMY (p < 0.01),
while calving season significantly affected 305-DMY (p
< 0.001). Specifically, the lowest 305-DMY was observed
during the summer season as 4010.06 + 19.85 kg, while
the highest 305-DMY was observed during the winter
season as 4194.20 + 19.15 kg. Additionally, 305-DMY was
significantly influenced by parity (p < 0.001), with the
lowest observed in the first parity as 3723.70 + 17.24 kg,
and the highest observed in the fourth parity as 4303.60 +
25.37 kg. Furthermore, FP was affected by calving season
(p < 0.05), with the lowest FP observed during the autumn
season as 3.74 + 0.004%, and the highest observed during
the winter season as 3.80 + 0.004%. Thus, environmental
factors should be considered in models for estimating the
breeding value of animals [12].

In this study, LMY and 305-DMY were found to be
affected by calving year (p < 0.001). The lowest LMY was
observed in 2018 as 6187.48 + 32.80 kg, while the highest
LMY was observed in 2015 as 7069.29 + 62.66 kg. The
lowest 305-DMY was observed in 2021 as 5779.43 + 30.19
kg, and the highest 305-DMY was observed in 2015 as
6623.42 + 60.78 kg.
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Table 4. Least square means (X + S,) of some milk components according to the province, birth year, control month, calving month

and parity.

Fat percentage (FP) Protein percentage (PP) Lactose percentage (LP)
Environmental (%) (%) (%)
factors

N X £8, N X £S, N X £8,
Province
Erzincan 106 436+ 0.24° 106 329+ 007 [106 449 + 0.06°
Gaziantep 19 4.72 +0.39* 19 3.03 +0.12" 19 4.83 +0.10%
fzmir 47 3.81£026% |47 3.45 + 0.08* 47 452 + 0.06°
Kastamonu 3 3.82+0.57% 3 2.73 £ 0.18° 3 5.30 +0.14°
Konya 43 3.50 + 0.22" 43 3.48 + 0.07° 43 479 £ 0.05
Tekirdag 15 3.96 + 0.31% 15 3.30 £ 0.10 15 4.83+0.08"
p % % %
Birth year
2012 5 4.68 + 0.46% 5 2.98 +0.14° 5 493 +0.11*
2013 9 3.92 +0.41° 9 2.95+0.13° 9 4.71 £0.10°
2014 6 5.61 + 0.45* 6 3.24 +0.14® 6 4.65+0.11°
2015 55 3.61 +0.26° 55 3.16 +0.08° 55 4.86 + 0.06*
2016 36 3.65 +0.24° 36 3.25+0.07° 36 4.85 + 0.06*
2017 16 3.61 +0.24° 16 3.22 +0.09° 16 4.76 £ 0.07°
2018 75 3.77 £0.28° 75 3.27 +0.09° 75 4.73 £ 0.07°
2019 31 3.38 +0.35" 31 3.63+0.11* 31 4.85 + 0.09*
p ook 4ok NS (0.09)
Control month
February 4 4.75 + 0.52* 4 2.89 +0.16" 4 4.55+0.13*
September 13 3.26 + 0.39* 13 3.04 +0.12¢ 13 4.84 +0.10*
November 105 497 +0.28* 105 3.35+0.08* 105 493 +0.07*
December 111 4.14 £ 0.14* 111 3.57 + 0.04* 111 4.84 +£0.03*
p NS (0.06) ook NS (0.053)
Calving month
January 24 3.73 £ 0.25* 24 3.07 £ 0.08* 24 4.81 £ 0.06°
February 26 4.00 + 0.24* 26 3.28 + 0.07° 26 4.81 £ 0.06°
March 18 421 +0.27* 18 3.26 = 0.08* 18 4.76 + 0.07*
April 14 4.69 + 0.30* 14 3.21 £ 0.09* 14 4.76 + 0.07*
May 30 3.93 +0.25* 30 3.26 + 0.08* 30 4.83 £ 0.06°
June 19 3.64 +0.28* 19 3.05 + 0.09* 19 4,78 £ 0.07°
July 31 4.15+0.28* 31 3.35+0.10* 31 4.83 +0.08*
August 32 3.92+0.26* 32 3.15+0.08* 32 4.77 £ 0.06*
September 19 4.22 +0.30* 19 3.11 £ 0.09* 19 4.85 +0.08*
October 17 3.94 + 0.31* 17 3.20 £ 0.10* 17 4.88 £ 0.09*
November 14 3.96 + 0.36* 14 3.26 +0.11* 14 4.88 + 0.08*
December 8 3.95+0.43* 8 3.14+0.13* 8 469 +0.11*
p NS (0.10) NS (0.15) NS (0.54)
Parity
1 65 4.19 £ 0.32* 65 3.04 £ 0.10* 65 4.87 +0.08*
2 69 4.04+0.27* 69 3.16 + 0.08* 69 4.83 +0.07*
3 32 4.14 £ 0.28° 32 3.21 +0.09* 32 4.72 +£0.07°
4 39 4.12 +0.28° 39 3.30 + 0.08* 39 4.75 £ 0.07°
>5 28 3.65 + 0.30* 28 3.35 + 0.09* 28 4.79 + 0.07*
p NS (0.39) NS (0.15) NS (0.54)
Overall 233 3.78 + 0.06 233 3.57+0.02 233 4.72 £ 0.01

ab<: Different letters on the same column indicate statistically significant difference (p < 0.05). *: p < 0.05, **: p < 0.01, ***: p < 0.001,
NS: nonsignificant (p > 0.05).
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Ervironmental I(D/r;/ matter (DM) ?ferﬁ:/tmﬂ count (SCC) [Log,SCC | et day milk yield (TDMY) (kg)
factors N s N s N Tas
Province

Erzincan 106 13.03 + 0.31° 106 1.55 + 0.11°(35481) 106 16.81 £ 1.57*
Gaziantep 19 12.66 + 0.50* 19 2.35 +0.17°(223872) 19 22.90 +2.53*
Izmir 47 11.23 + 0.34° 47 2.94 +0.12*(870964) 47 21.06 +1.71*
Kastamonu 3 13.32 + 0.75° 3 2.15 + 0.25*(141254) 3 12.00 + 3.69°
Konya 43 12.21 +0.28® 43 2.32 +0.10*(208930) 43 17.20 + 1.43°
Tekirdag 15 12.13 + 0.40® 15 2.41 + 0.14%(257040) 15 14.64 + 2.04°
p % % %%

Birth year

2012 5 12.96 + 0.58% 5 2.46 + 0.20° (288403) 5 14.67 + 2.95%¢
2013 9 11.94 + 0.52° 9 2.42 +0.18%(263027) 9 9.17 £ 2.65¢
2014 6 13.86 + 0.58° 6 2.42 +0.20*(263027) 6 13.22 +2.92%¢
2015 55 12.01 + 0.33" 55 2.10 + 0.11°(125893) 55 18.39 + 1.67%
2016 36 12.20 + 0.31® 36 2.11 +0.11°(128825) 36 19.48 + 1.57¢
2017 16 12.00 + 0.38% 16 2.31 +£0.13%(204174) 16 14.78 + 1.94%¢
2018 75 12.15 + 0.36® 75 2.40 +£0.12*(261189) 75 12.87 + 1.82%
2019 31 12.33 + 0.45® 31 2.08 + 0.16(120226) 31 15.49 + 2,302
p * * X%

Control month

February 4 12.86 + 0.67® 4 1.71 + 0.23°(51286) 4 9.76 + 3.39°
September 13 11.37 + 0.50" 13 2.75 + 0.17*(562341) 13 11.43 +2.55°
November 105 12.62 + 0.36° 105 2.55 +0.12*(354813) 105 15.85 + 1.80°
December 111 12.87 + 0.18° 111 2.14 + 0.06" (138038) 111 22.00 +0.90°
p %% % %% %

Calving month

January 24 12.24 + 0.32° 24 2.27 £ 0.11*(186209) 24 13.24 + 1.65%
February 26 12.57 + 0.31° 26 2.31 +£0.11*(204174) 26 16.77 + 1.57®
March 18 12.63 + 0.35* 18 2.36 + 0.12*(229087) 18 15.34 + 1.78®
April 14 13.08 + 0.38° 14 2.47 +£0.13*(295121) 14 16.22 + 1.93®
May 30 12.44 + 0.32° 30 2.34 +0.11*(218776) 30 13.15 + 1.64%
June 19 11.80 + 0.36° 19 2.43 +0.12*(269153) 19 15.83 + 1.82®
July 31 12.68 + 0.41* 31 2.21 +£0.14*(162181) 31 1591 +2.10®
August 32 12.20 + 0.33* 32 2.29 +0.11*(194984) 32 15.39 + 1.68®
September 19 12.42 +0.38° 19 2.43 +0.13*(269193) 19 14.07 + 1.94%
October 17 12.41 + 0.40° 17 2.16 + 0.14*(125893) 17 17.74 + 2.05°
November 14 12.52 + 0.46° 14 2.17 £ 0.16*(147911) 14 15.33 +2.35®
December 8 12.17 £ 0.55* 8 2.05 +0.19*(112202) 8 8.12 +£2.78°

p NS (0.22) NS (0.33) ok

Parity

1 65 12.59 + 0.40° 65 2.23 +0.14*(169824) 65 13.14 +2.05°
2 69 12.39 + 0.35* 69 2.28 +0.12*(190546) 69 18.57 £ 1.78°
3 32 12.43 + 0.36° 32 2.32 +0.12*(208930) 32 15.11+ 1.82*
4 39 12.54 + 0.36° 39 2.35 +0.12*(223872) 39 13.44 + 1.80%
>5 28 12.21 + 0.38° 28 2.25 +0.13*(177828) 28 13.54 + 1.94®
p NS (0.80) NS (0.85) ok

Overall 233 12.43 + 0.08 233 2.29 +0.04(226239) 233 22.58 £0.51

*be: Different letters on the same column indicate statistically significant difference (p < 0.05).*: p < 0.05, **: p < 0.01, ***: p < 0.001, NS:

nonsignificant.
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In another study, various environmental factors
including calving year, season, age, parity, birth type, and
sex were investigated for their effects on LMY, 305-DMY,
adjusted mature-age 305-day lactation milk yield (305-d
MAMY), LL, and dry periods (DP). The study included a
total of 1904 records from 2001 to 2014, with LMY, 305-
DMY (n = 706), and 305-d MAMY recorded as 6413.04kg,
6060.30 kg and 6871.21 kg, respectively. Significant effects
were observed for calving year, birth type, and sex on LMY
(p < 0.05). Similarly, calving year, calving age, birth type,
and sex were found to have significant effects on 305-DMY
(p < 0.05). Moreover, 305-d MAMY was significantly
affected by calving year, birth type, and calf sex (p <
0.05). These findings suggest that the milk yield traits of
Simmental cattle, when raised under optimal feeding and
management conditions in subtropical environments,
comply with global standards [13].

In this study, FP, PP, LP, DM, and Log, SCC were not
found to be significant, while TDMY was affected by
calving month (p > 0.05). Similarly, Petrovic et al. [14]
reported that the effect on lactation traits of environmental
factors such as farm, calving season, parity, year, and birth
season interaction, as well as farm and calving season
interaction, and farm and parity interaction, were found
to be significant (p < 0.01), but the calving season did not
have a significant effect on milk fat content.

It was reported that the impact of various environmental
factors on milk and milk fat yield was investigated during
the first three lactations. In this study, milk yield, milk fat
yield, and milk fat content were evaluated in relation to
environmental factors such as farm, parity, birth season,
calving season, and their interactions during a standard
lactation period. The study involved 241 Simmental cows.
The effects of farm, parity, and year of birth on milk yield
and milk fat yield were found to be highly significant (p <
0.05) [15].

In this study, LMY, 305-DMY, and FP were found to
be affected by province (p < 0.001). The lowest LMY was
observed in Kastamonu as 3812.38 + 25.81 kg, while the
highest LMY was observed in Gaziantep as 8428.98 +
141.28 kg. Similarly, the lowest 305-DMY was observed in
Kastamonu as 3620.95 + 25.03 kg, and the highest 305-
DMY was observed in Gaziantep as 7832.43 + 137.05 kg.
Furthermore, the lowest FP was determined in Konya as
3.50 £ 0.22%, while the highest FP was determined in
Gaziantep as 4.72 £ 0.39%.

The report shows that 305-DMY (p < 0.001), FP (%) (p
< 0.001), and fat yield (FY) (kg) (p < 0.001) were affected
by province. The lowest 305-DMY was determined in
Nis as 3771.22 + 41.20 kg, the highest 305-DMY was
determined in Jagodina as 4852.59 + 50.47 kg, the lowest
FP (%) was determined in Jagodina as 3.91 + 0.01%, the
highest FP (%) was determined in Nis as 3.99 + 0.02% and

the lowest FY (kg) was determined in Nis as 150.48 + 1.86
kg, the highest FY (kg) was determined in Jagodina as
189.86 * 2.00 kg, respectively [15].

In this study, LMY and 305-DMY were affected by
parity (p < 0.001). The lowest LMY was determined in
first parity as 5749.63 + 25.38 kg, the highest LMY was
determined in >5 parity as 7015.18 + 57.16 kg and the
lowest 305-DMY was determined in first parity as 5405.37
+ 24.61 kg, the highest 305-DMY was determined in > 5
parity as 6542.87 + 55.42 kg, respectively.

In another study, 305-DMY (p < 0.001), FP (%)
(nonsignificant (NS) and FY (kg) (p < 0.001)) were
affected by parity. The lowest 305-DMY was determined
in first lactation as 4121.23 + 66.77 kg, the highest 305-
DMY was determined in third lactation as 4784.28 + 65.25
kg and the lowest FY (kg) was determined in first lactation
as 161.73 £ 2.56 kg, the highest FY (kg) was determined in
third lactation as 189.10 + 2.55 kg, respectively [15].

In the present study, FP (p < 0.001), PP (p < 0.001), LP
(p>0.05), DM (p < 0.05), Log, SCC (p < 0.05), and TDMY
(p < 0.001) were affected by birth year. The lowest FP was
determined in 2019 as 3.38 + 0.35%, the highest FP was
determined in 2014 as 5.61 + 0.45%.

In another study, 305-DMY (p <0.001), FP (%) (NS)
and FY (kg) (p < 0.001) were affected by birth year. The
lowest 305-DMY was determined in first group of birth
year as 4352.31 £ 76.56 kg, the highest 305-DMY was
determined in second group of birth of year as 4764.31 +
120.31 kg and the lowest FY (kg) was determined in first
group of birth year as 171.06 + 3.07 kg, the highest FY (kg)
was determined in second group of birth of year as 187.15
* 4.53 kg, respectively [15].

It is reported that 305-DMY (NS), FP (%) (p <0.05),
and FY (kg) (NS) were affected by birth season. The
highest FP (%) was determined in summer as 3.97 *
0.01% and the lowest FY (kg) was determined in autumn
as 3.91 + 0.01 %, respectively [15].

In the present study, LMY, 305-DMY and TDMY were
affected by calving month (p < 0.001). The lowest LMY
was determined in December as 6295.61 + 36.31 kg, the
highest LMY was determined in June as 6596.19 + 40.25
kg and the lowest 305-DMY was determined in December
as 594820 + 35.23 kg, the highest 305-DMY was
determined in June as 6150.65 + 39.05 kg, respectively. In
another study, 305-DMY, FP (%) and fat yield (FY) were
not affected by calving season [15].

In Simmental cows, the researchers investigated the
effect of daily milk production on milk composition
characteristics. They divided the Simmental cows into
two groups: those producing more than 27 kg of milk per
day and those producing 27 kg or less. Milk samples were
collected every 30 days, and the total protein, fat, lactose,
and dry matter content were determined. In the lower
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production group, the total protein content was found
to be 3.35%, while in the higher production group, it was
3.30% (p < 0.05), indicating significance. Fat content was
4.01% in the lower production group and 3.90% in the
higher production group, which was not significant (p >
0.05). Lactose content was 4.59% in the lower production
group and 4.68% in the higher production group, showing
significance (p < 0.05). Similarly, dry matter content was
12.26% in the lower production group and 12.13% in the
higher production group, also showing significance (p <
0.05). Comparing these findings with the present study; it
appears that the fat percentage of these animals is lower,
while PP is higher. LP and DM values were found to be
closer to each other in both groups [20].

In another study, a correlation coefficient of 0.41 was
observed between SCC and body length, followed by 0.21
between SCC and leg circumference. Additionally, it was
noted that an increase in 305-DMY leads to an increase
in LP. Moreover, it was stated that a reduction in SCC
would occur with increased LP and reduced body length
selection. The study concluded that growth traits could
be used easily and inexpensively to improve milk quality
from Simmental cows [16]. In a study conducted on
Simmental cows raised in Serbia, researchers investigated
the correlations between reproduction and production. A
total of 3056 Simmental cow yield records were utilized. The
results of the study indicated diverse degrees of variation
between fertility and milk performance properties in
terms of phenotypic correlations [21]. Another study on
Simmental cows examined the interaction between milk
components and daily milk yields. The results revealed
significant negative correlations. For instance, there was
a negative correlation observed between daily milk yield
and kappa casein (-0.47), as well as between lactose and
somatic cell count (-0.37) [22].

In this study, it was observed that LMY (p < 0.001),
305-DMY (p <0.001), FP (p > 0.05), and PP (p > 0.05)
were affected by calving month.

The study investigated the influence of calving season
and parity on milk yield components and the changes
in milk components with lactation stage in Simmental
cows. It was found that calving season and parity were
statistically significant factors affecting 305-DMY, fat
percentage, and protein percentage [23].

In another study focusing on Simmental cows, the
factors influencing 305-DMY were investigated. A high
correlation between 305-DMY and parity was found (p
< 0.01) [24]. This finding was also consistent with the
significance observed in the current study. Furthermore,
the study examined the impact of breed, season, and milk
production on the physicochemical properties of milk. It
was determined that FP (p < 0.001) and PP (p < 0.001)
were affected by the season of lactation. Specifically,
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the lowest PP was observed in spring as 3.32 + 0.07%,
while the highest PP was observed in summer as 3.45 +
0.03%. These differences between averages were found
to be significant (p < 0.001). Similarly, the lowest FP was
observed in spring as 3.99 + 0.06%, while the highest FP
was observed in winter as 4.09 + 0.08%. These differences
between averages were also detected as significant (p <
0.001) [25].

In this study, LMY, 305-DMY, TDMY, DM, Log, SCC,
FP, PP, and LP were found to be 5628.1 + 12.80 kg, 5309.2
+ 11.80 kg, 22.58 + 0.51 kg, 12.43 + 0.08%, 2.29 + 0.04
(226239 cells/mL), 3.78 + 0.06%, 3.57 = 0.02%, 4.72 +
0.01%, respectively.

The average milk yield of Romanian Simmental cows
was reported to be 4053 + 139.1 kg. Additionally, the
mean of FP was 3.82 + 0.03%, and the mean of PP was
3.12 + 0.03% in the same animals. Furthermore, a high
phenotypic correlation coefficient between milk yield
and milk fat yield suggested that selecting for milk yield
could improve the overall milk production of cows [26].
It was reported that Simmental cows in Bulgaria exhibited
relatively high milk production per first lactation. The
average 305-DMY was reported as 5016 + 70.81 kg, with
FP and PP for 305-DMY recorded as 4.217 + 0.02% and
3.398 £ 0.01%, respectively. For the full lactation period,
the average LMY was 5564 + 128.0 kg, with FP and PP
for LMY reported as 4.25 + 0.02% and 3.41 + 0.01%,
respectively. Additionally, the farm and year of calving
were identified as important factors affecting all milk
production traits studied (p < 0.001) [27].

In this study, LMY and 305-DMY were significantly
affected by calving month (p < 0.001). The lowest LMY
was observed in December as 6295.61 + 36.31 kg, while
the highest LMY was observed in June as 6596.19 + 40.25
kg. Similarly, the lowest 305-DMY was determined in
December as 5948.20 + 35.23 kg, whereas the highest 305-
DMY was determined in June as 6150.65 + 39.05 kg.

The calving season was identified as a significant
factor affecting full lactation milk yield (p < 0.05), but
it did not show significance in relation to milk quality
traits. Additionally, the study revealed that cows calving
in the winter and spring exhibited the highest milk yield
compared to those calving in other seasons [27].

In a study conducted at a private company in Aydin
Province, the milk quality traits of Simmental cows and
Red-Holstein were investigated. No significant differences
were found between these two breeds except for casein
content. Specifically focusing on the Simmental breed, the
study determined the PP, LP, TDM and SCC. Additionally,
the SCC was evaluated by taking its logarithm into account.
The results for the Simmental breed were reported as
follows: PP 3.40 + 0.015%, LP 4.81 + 0.19%, TDM 11.23 £
0.048%, and SCC (Log") 5.401 + 0.0118% (251,768 cells/
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mL). Comparing these findings with the data presented in
the current study, there appears to be similarity between
them [28].

The milk yield characteristics of Simmental cows were
studied at the Agricultural Research Farm at Atatiirk
University. The least squares means with standard errors
for actual milk yield, 305-day milk yield, actual milk
fat yield, milk fat percentage, and lactation length were
determined as 2862.1 + 310.6 kg, 2683 + 258.3 kg, 113.7 +
14.2 kg, 3.97 + 0.18%, and 305.3 + 34.2 days, respectively.
It was observed that the animals in the current study
exhibited higher milk yield compared to the findings of
the conducted study [29].

As a result, the study aimed to assess the impact
of various environmental factors on milk yield and milk
components in Simmental cows. The findings indicated
that all environmental factors significantly influenced milk
yield characteristics (p < 0.01). Specifically, province and
birth year were significant for FP, PP, DM, and Log, SCC
(p < 0.01). However, calving month, control month, and
parity showed no significance regarding FP, LP. Similarly,
province, birth year, and control month were significant
for PP and DM (p < 0.01), while calving month and parity
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