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ABSTRACT
This study compared the behavioral characteristics of newborn and
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peak lactation dairy cows in the barn after feeding. The study used 10 Research Article

newborn and 10 peak lactation Holstein cows. Behavior was directly

observed for 10 consecutive days between 11:00-13:00 at five-minute Article History

intervals using the time sampling method. After the morning feeding, Received 116.01.2025
eating, lying down, locomotion, lying, and standing rumination, Accepted 121.03.2025
friendly interaction, and abnormal stereotypic behavior of newborn

and peak dairy cattle were significantly different (P<0.05). Cows in Keywords

the peak period (33.7%) showed more feeding behavior than cows in Holstein

the neonatal period (12.4%) (P=0.0001). Lying behavior was 21.9% in Daily milk yield

the neonatal group and 15.7% in the peak group (P=0.0561). Daily ration

Locomotion behavior was 12.3% in the neonatal group and 17.1% in Feeding

the peak group (P=0.0028). Lying rumination was 19.8% in the
newborn group and 8.7% in the peak group (P=0.0022). Standing
rumination was significantly different in the neonate (8.2%) and peak
(1.2%) groups (P=0.0008). In conclusion, it was observed that the
transition and peak periods in dairy cattle caused differences in the
behavioral characteristics of the animals. It can be said that the
difference in feeding visits and activities due to the continuity of
feeding behavior and the difference in the ratio of roughage in the
daily rations is the most important source of behavioral differences
between the groups, in which different physiological and metabolic
reactions occur.

Rumination with lying

Yeni Doguran ve Pik Dénemindeki Siit Sigirlarinin Beslenme Sonrasi Davraniglar:

OZET Zootekni

Bu calismada, yeni doguran ve laktasyonun pik donemindeki sut

sigirlarinin yemleme sonrasinda barinak i¢cindeki davranis 6zellikleri Aragtirma Makalesi
kargilagtirmali olarak irdelenmigtir. Calismada, 10 yeni doguran ve

10 pik doénemindeki Siyah Alaca (Holstein) sigirlarindan Makale Tarihgesi
yararlanilmistir. Davramiglar ardigik 10 giin boyunca 11:00-13:00 Gelig Tarihi  :16.01.2025
arasinda beger dakika araliklilarla zaman 6rneklemesi yontemiyle Kabul Tarihi :21.03.2025
dogrudan gozlenmigtir. Sabah yemleme sonrasinda yeni doguran ve

pik donemlerinde bulunan siit sigirlarinin beslenme, yatma, Anahtar Kelimeler
lokomosyon, yatarak ve ayakta gevis getirme, arkadasca etkilesim ve Siyah Alaca

anormal stereotipik davraniglari 6nemli o6l¢iide farklilagmistir
(P<0.05). Pik (%33.7) dénemindeki sigirlar yeni doguran (%12.4)
donemindeki sigirlardan daha fazla beslenme davranigi géstermistir
(P=0.0001). Yeni doguran grubunda yatma davranisi ortalama %21.9,
pik grubunda ortalama %15.7 olmustur (P=0.0561). Dikilme davranis:
benzer gergeklesen gruplarda, lokomosyon davranigi yeni doguran
grubunda %12.3, pik grubunda ise %17.1 olarak saptanmigtir
(P=0.0028). Yatarak gevis getirme davranisi yeni doguran grubunda
ortalama %19.8, pik grubunda ortalama %8.7 olmustur (P=0.0022).
Ayakta gevis getirme davranisi yeni doguran (%8.2) ve pik (%1.2)
grubuna goére onemli olciide farkhihk gostermistir (P=0.0008).
Sonugta, siut sigirlari igin gegis donemi ve pik donemlerinin
hayvanlarin davranis 6zelliklerinde farklihga neden oldugu
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gorilmusgtir. Farkli fizyolojilk ve metabolik reaksiyonlarin
gerceklestigi iki grup davranig farklihiklarinin en 6nemli kaynaginin
beslenme davraniginin devam etmesine bagh yemlik ziyareti ve
aktiviteleri 1ile giinlik rasyonlarindaki kaba/kesif yem orani
farkliligindan oldugu s6ylenebilir.

Auf Sekli:  Téla, C. & Durmus, K (2025). Yeni doguran ve pik dénemindeki siit sigirlarinin beslenme sonrasi
davraniglarl. KSU Tarim ve Doga Derg 28(3), 886-892. DOI: 10.18016/ksutarimdoga.vi.1620742.

To Cite: Télii, C. & Durmus, K. (2025). Post-feeding behaviors of newborn and peak lactation dairy cows. KSU J. Agric
Nat 28(3), 886-892. DOI: 10.18016/ksutarimdoga.vi.1620742.

INTRODUCTION

It is possible to state that the 'annual production cycle' for dairy cattle consists of the sum of 'lactation' and 'dry
period' that it goes through consecutively following the first calving, at which point it joins the milking herd. In
the postpartum period, milk yield increases rapidly in proportion to the growth needs of the newborn, after which
it begins to decrease gradually. The period when milk yield peaks in the first 60-100 days after calving is defined
as "early lactation" (Hutjens, 2016). The 3-week period before and 3 weeks after birth is considered the "transition
period" (Grummer, 1995; Neave et al., 2017). It has been reported that dairy cows during the transition period face
very important rapid changes in nutritional requirements, internal physiological conditions, and the social
environment to which they are exposed, with the risk of triggering health problems of infectious and metabolic
origin (Goff & Horst, 1997; LeBlanc et al., 2006; Cattaneo et al., 2023).

The productivity of the lactation period can be greatly influenced by the success of transition period management.
During this process, the constraints of feeding herd management and systematic environmental factors (lactation
order, calving season, calving year, service period etc.) can have a significant impact on the level of peak
performance of dairy cattle (Tiizemen & Tankal, 2024). The most fundamental change occurring during this period
is the sudden increase in nutrients needed to produce milk. Dry matter consumption, and therefore nutrient
consumption, has lagged in this increase over the same period. It is stated that the net energy of lactation and
metabolic protein consumption lagged the net energy of lactation and metabolic protein consumption by 26% and
25%, respectively (Bell, 1995). Total dry matter intake in dairy cows is reported to increase rapidly from early
lactation, +0.8 kg dry matter/cow per week by week 6, and +0.3 kg dry matter/cow per week from week 7 to week
12 (Walsh et al., 2024).

Huzzey et al. (2005) emphasized that the changes in feed intake during the transition period are regulated together
with the changes in feeding behavior, but explained that the scientific knowledge on this subject is insufficient.
Keyserlingk & Weary (2011), who state that changes in animal behavior during the transition period can also be
used to predict the risk of health and foot problems, point to the existence of previous studies (Sowell et al., 1999)
describing the relationships between morbidity and feeding behavior in beef cattle. The authors also emphasize
the nature of the changes in dietary and related behaviors.

It can be said that the behavior of cattle under grazing conditions is usually coordinated. In addition, feed intake,
rumination, and subsequent resting behavior may be associated with a significant proportion of the group (Arave
& Albright, 1981; Miller & Wood-Gush, 1991). It has been reported that dairy cattle exhibit diurnal feeding activity,
and that feeding activity increases at sunrise and sunset (Albright, 1993). It has also been reported that under
indoor conditions, an individual within a group can significantly stimulate the entire group to go to the feeder
(DeVries & Keyserlingk, 2008). Primiparous, multiparous, or parity status has been found to influence postpartum
behavior in cattle (Neave et al., 2017; Peiter et al., 2021; Cattaneo et al., 2023).

One of the most important aspects that has a determining influence on the general characteristics of daily feeding
behavior is the level of yield (Peiter et al., 2021). Therefore, all sorts of directive aspects related to the individual
and the animal that have a directive effect on this trait can create identifiable differences in behavioral
characteristics as a means of adaptation (Dado & Allen, 1994; Peiter et al., 2021). While studies in dairy cattle
have focused on the transition period, including the prenatal and postnatal periods (Neave et al., 2017; Peiter et
al., 2021), it has been noted that there is limited research on behavior during the peak period (DeVries et al., 2003).
In addition, dairy cattle during the neonatal period and the peak period can suffer from a high incidence of diseases
of metabolic origin. A comparative study of the behavior of cattle during this period will help in the early diagnosis
of these diseases. The objective of the current study was to compare the post-feeding behavior of newborn and peak
lactation dairy cows in shelters.
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MATERIAL and METHOD
Animals and study design

This study was carried out in a dairy cattle farm in the Yenigehir district of the province of Bursa with a total of
20 head of dairy cattle. There were no deviations from routine farming practices in the study. Cows that gave birth
at the beginning of lactation were grouped as "newborn" and those in the highest milk yield period of lactation
were grouped as "peak". The study used 10 newborn and 10 1st and 2rd lactation peak Holstein cows. Cows were
numbered and marked with spray paint for each group, selected from a group of approximately 200 cows. The
newborn group was selected from cows that gave birth within 1 week, while the peak group was selected from cows
in the 85th-90th day of lactation. At the beginning of the study, the average milk yield of the cows in the newborn
group was 22.7+2.17 liters, and the average milk yield of the animals in the peak period was 28.5+1.83 liters.
Newborn and peak period cows were fed according to the values reported by NRC (1989).

Feeding and Management

On the farm, cows are divided into the dry period, newborn, and peak groups. The barn has no resting stalls and
consists of an enclosed feeding system followed by a manure cleaning alley and an open resting area. The resting
area consists of a compact area of soil and a certain amount of accumulated manure. It is equipped with fans and
scratching brushes. The area immediately behind the locked feeding system is concrete and is cleaned with the
help of a tractor in the morning and evening when the cows are milked. The water needs of the cows are met with
automatic drinkers.

The shelter is semi-open, and the animals are free to roam around the inside of the shelter. The cows are fed twice
in the lock system, once in the morning and once in the evening, and the cows that come out of milking stay in the
lock system for 1 hour. Animals can pass from the resting place to the milking unit with special partitions. Milking
is carried out in 2 X 24 parallel milking units.

Behavior Observation

The cows were observed by two observers using the direct observation method for a period of 10 consecutive days
in July. After milking in the morning, each group was taken to feed. Observations began after the locks were
opened. Behaviors were sampled for five minutes between 11:00 and 13:00 by the time sampling method. In the
study, feeding (feed consumption, tendency to feed, and attend to with feed), lying down, standing up, locomotion,
lying rumination, standing rumination, aggressive interactions (butting, head shaking, mouthing, threatening,
etc.), friendly interactions (licking hair, rubbing, etc.), abnormal stereotypies (biting and licking equipment,
manipulation to litter, etc.), tendency to water (consumption, tendency, etc.), and other behaviors (urination,
defecation, scratching, etc.) were observed.

Statistical Analysis

The behavioral traits of the cows were recorded and analyzed as "1" for present and "0" for absent. A discrete model
(GEE) based on the repeated binomial distribution method was used to analyze the behavioral traits. The model
included group (newborn, peak), day of observation (1,...,10), interaction, and individual repeated effect. Pairwise
contrast based on the Wald Chi-square test was used for significant factors (SAS, 1999).

RESULTS and DISCUSSION

Table 1 presents the mean behavioral traits of newborn and peak cattle, while Table 2 presents the results of the
statistical analysis of behavioral traits. The factors observation day and group x observation day did not have a
statistically significant effect on any behavior (P>0.05; data not shown). It was found that the cows in the peak
group (33.7%) showed more feeding behavior than the cows in the newborn group (12.4%) (Table 1). Nielsen (1999)
stated that the increase in energy requirements during the lactation process, beginning with calving, may be the
main reason for the increase in dry matter intake and that differentiation in the number of meals, meal duration,
and intake rate parameters can be used strategically to increase the level of intake. It is known that dairy cattle
during the transition period experience very important and rapid changes in terms of nutrient requirements,
physiology, and social environment (Goff & Horst, 1997; Neave et al., 2017; Cattaneo et al., 2023). The dry matter
intake of cattle is estimated to be 10-12 kg/day, increasing to 21 kg/day during lactation, according to NRC (1989).
In the study, it was observed that feeding activity (consumption, tendency, feeder visits) was significantly higher
in cows in the peak group than in cows in the newborn group. Huzzey et al. (2005) stated that cattle spend less
time consuming at the feeder during the post-calving transition period compared to the prenatal period. The
authors state that the reason for this may be an increase in the feed consumption rate. This was the case for
animals in the newborn group of the present study, but not for animals in the peak period. It is likely that the
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increase in the rate of consumption during the peak period of daily milk production may not have been sufficient
for nutrition. A higher level of nutritional activity has been found in cows with a higher milk yield (Johnston &
DeVeries, 2018). It has been observed that cows spend a greater proportion of their mealtimes at the feeder during
the peak period and reduce the number of meals spent away from the feeder (DeVeries et al., 2003).

The average lying behavior was 21.9% in the newborn group and 15.7% in the peak group (Table 1). This difference
between the groups was found to be statistically significant (Table 2). The difference between the groups is further
increased by the addition of the behavior of the lying ruminants. This may be since cows in the peak period exhibit
more feeding behavior (consumption and tendency to eat). Lying time and feeding behavior have been found to be
inversely related to dairy cows, with lying behavior being at its lowest during peak feeding (Fregonesi et al., 2007).
On the other hand, it has been observed that there is an increasing relationship between lying down and
ruminating behavior in cattle during the newborn period (Schirmann et al., 2012).

It was found that the standing behavior of cows, which showed an average of 16% standing behavior, was close
between the groups (Table 1; P=0.1030). Huzzey et al. (2005), who studied behavioral changes in dairy cows during
the transition period, found that standing behavior increased after calving and that the increase in standing time
was expected. It was found that cows in the peak group (17.1%) exhibited locomotor behavior at a higher rate than
cows in the newborn group (12.6%) (Table 1). The fact that the cows in the peak group showed more locomotor
behavior than the cows in the newborn group may be due to the mobility of the cows during their visits to the
feeder, when they show more feeding behavior. Cows with higher milk yield have been found to have increased
feeding behavior, as well as increased feeder head activity and number of meals (Johnston & DeVeries, 2018).

Table 1. Mean observation rates and standard errors (SE) of behaviors by lactation period group, %.
Cizelge 1. Laktasyon dénemi gruplarina gére davranislara ait ortalama gézleme oranlari ve standart hata (SH)
degerleri, %

Newborn (Yenidogan) Peak (Pik)
Behavior (Davranig) Mean Mean Overall (Genel)
(Ortalama) SE (SH) (Ortalama) SE (SH)

Feeding (Beslenme) 12.4 0.66 33.7 0.96 23.1
Lying (Yatma) 21.9 0.84 15.7 0.74 18.8
Standing (Dikilme) 16.8 0.76 14.9 0.72 15.9
Locomotion (Lokomosyon) 12.6 0.67 17.1 0.76 14.9
Lying rumination (Yatarak gevis) 19.8 0.81 8.7 0.57 14.3
Standing rumination (Ayakta gevis) 8.2 0.56 1.2 0.22 4.7
Tendency to water (Suya yonelim) 3.7 0.38 4.0 0.40 3.9
Abnormal Stereotype (Anormal 0.8 0.18 0.2 0.08 05
stereotipi)

Frlgndly interaction (Arkadasca 05 015 16 0.95 11
etkilesim)

Agg'resslve interaction (Agresif 05 015 03 011 0.4
etkilesim)

Other (Diger) 2.8 0.33 2.6 0.32 2.7

It is known that cattle ruminate by lying down (Cooper et al., 2007). The standing ruminations were 14.3%, while
lying ruminations were 4.7% (Table 1). It was found that the cows in the newborn group had significantly more
ruminating behavior in both the lying and standing positions than the cows in the peak group (Table 2; P<0.05).
Cows in the peak period had higher total dry matter intake than cows in the newborn period, while time spent
feeding was higher in behavioral observations. Although total dry matter intake determines rumination behavior
(Schirmann et al., 2012), it can be said that decreasing the ratio of roughage to concentrate feed during the peak
period decreases rumination behavior in cows. Dado & Allen (1994) found that each 1 kg of NDF consumed resulted
in approximately 66 minutes of rumination, while Maekawa et al. (2002) reported that changes in the ratio of
roughage to compound feed had a linear effect on rumination. In addition, the fact that the cows in the newborn
group stood up more than the peak group may have caused higher levels of standing rumination behavior.

In addition to several factors such as dry matter intake and ambient temperature, characteristics related to the
physiological phase the animal is in are important factors in determining the water requirements of dairy cattle.
In this sense, lactation has been identified as the physiology that most stimulates water demand (NRC, 2001).
Huzzey et al. (2005) reported that the time allocated to water consumption increased by 20% during the transition
period compared to the pre-calving period, and this was accompanied by an increase in the number of water-
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consuming meals. While water tendencies were similar between the groups, slightly higher water tendency
behavior was observed in the peak group with higher milk yield (Table 1).

Table 2. Estimates (b), standard errors (SE), odds ratio (&), and p values of behaviors according to lactation period
groups”.

Cizelge 2. Laktasyon dénemi gruplarina gore davranislara ait tahmin (b), standart hata (SH), odds (%) ve P
degerlerr”,

Newborn (Yenidogan)

Behavior (Davranis)

b SE (SH) P P
Feeding (Beslenme) -1.31 0.07 0.27 <0.0001
Lying (Yatma) 0.37 0.17 1.45 0.0281
Standing (Dikilme) 0.14 0.07 1.15 0.1030
Locomotion (Lokomosyon) -0.38 0.08 0.68 0.0028
Lying rumination ( Yatarak gevis) 0.93 0.08 2.53 0.0022
Standing rumination (Ayakta gevis) 1.93 0.19 6.89 0.0008
Tendency to water (Suya yénelim) 0.17 0.15 0.84 0.4731
Abnormal Stereotype (Anormal stereotipi) 1.56 0.55 4.76 0.0050
Friendly interaction (Arkadasga etkilesim) -1.16 0.31 0.31 0.0103
Aggressive interaction (Agresif etkilesim) 0.69 0.58 1.99 0.2568
Other (Diger) 0.01 0.08 1.01 0.4330

*:b value for peak group is 0.00 ¥ value and 1.00. *: Pik grubuna ait b degeri 0.00 ¥ degeri ve 1.00'dur.

Although at a lower level, cows in the newborn group exhibited more abnormal stereotypic behavior than did cows
in the peak group (Table 1, 2; P = 0.0050). The transition period between very different physiological processes,
such as pregnancy and lactation, witnesses very important changes in terms of metabolic processes in different
tissues of the organism. In this regard, it would not be wrong to say that the nutritional conditions within this
process are very critical for dairy cattle (NRC, 2001; Overton & Waldron, 2004). From this point of view, it can be
said that the cows in the newborn group are under pressure during the "transition period". However, in the present
study, although no clear conclusion can be drawn due to the time sampling of behaviors and the low rate of
abnormal stereotypic, the fact that the newborn group is clearly separated from the peak group suggests the need
for careful herd management of dairy cows in this group. Redbo et al. (1992) found an increase in oral stereotypic
behavior as milk yield increased in dairy cows.

The cows in the peak group (1.6 %) showed more friendly interaction behavior than the cows in the newborn group
(0.5 %) (Table 1). The fact that the cows in the peak group were in estrus may have increased the level of friendly
interaction. Although cows in the peak group showed significantly more feeding and locomotor behavior than cows
in the newborn group, they showed lower levels of aggressive interaction (Table 2; P=0.2568). Although the level
of aggressive interactions between animals varies according to the presence of competitive resources, food is one
of the most important of these resources (Téli & Savasg, 2007).

CONCLUSIONS

The feeding, lying down, locomotion, lying and standing, rumination, friendly interactions, and abnormal
stereotypic behaviors of dairy cows whose post-feeding behaviors were compared between early lactation (newborn)
and peak period were significantly different. It can be said that the physiological activities of newborn dairy cows
in the transition period, the nutrient requirements of dairy cows in the peak period, and changes in the ratio of
roughage/concentrate in the daily ration cause differences. It appears that the higher feeding behavior of the cows
during the peak period and the low roughage content in their rations resulted in lower levels of lying and
ruminating behavior and higher levels of locomotor behavior. It is also likely that the level of friendly interaction
increased during the peak period because the cows were in estrus. The fact that cows in the newborn group exhibit
significantly more abnormal stereotypic behavior than the peak group, even at low levels, may put practices that
can reduce abnormal stereotypic behavior during this period on the herd management agenda.
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