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ABSTRACT: Aims of study was to determine the relationship between steaming up with colostrum production
at different milking times. The animals used in this research were 36 pregnant Holstein-Friesian (HF) cows.
The method used in this research was a case study. Samples were determined with purposive sampling. The
selected animal was divided into two groups, T1 (control) and T2 (steaming up). The steaming up was done
two weeks prior to calving. The total average of colostrum production from HF cows that were in T2 group was
11.9612.40 liter/cow/day, while the mean value of colostrum production from HF cows that were in T1 group
was 8.05+1.80 liter/cow/day. The average colostrum production that was collected at morning milking from
cows in T2 group was 6.38+1.36 liter/cow/day and at afternoon milking was 5.58+1.11 liter/cow/day,
significantly higher than T1 group which was 4.22+0.92 liter/cow/day at morning milking and 3.83+0.90
liter/cow/day. The result of the regression equation on morning milking is Y = 2.059 + 2.159x. This means
that steaming up treatment can increase colostrum production by as much as 2.159 liters at morning
milking. While the result of the regression equation on afternoon milking is Y = 1.753 + 2.078x. This means
steaming up treatment can escalate the colostrum production as much as 2.078 at afternoon milking. That
equation is used as the basis for estimating the relationship between steaming up with colostrum production
at both milking times, with a correlation coefficient (r) between steaming up and colostrum quantity at
morning milking is 0.692, which means the relationship is in the strong category. Meanwhile, the relationship
between steaming up and colostrum yield at afternoon milking is 0.666, which means the relationship is also
in the strong category. It was concluded that steaming up had a very significant effect at both milking times
in Holstein-Friesian cows.
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INTRODUCTION

In general terms, dairy cows make a major contribution to the national milk needs for human nutrition (Graulet, 2014).
There are two most common dairy cow breeds in Indonesia, which are Holstein-Friesian (HF) and Jersey, whilst HF has the
highest milk production than any other breed that can reach 4500-5000 liter in one lactation period (305 days)
(Sembada, 2018). Milk production in Indonesia is relatively low, with production in 2022 as much as 968.980,14 tons
(Statistics Indonesia, 2023). Dairy milk production depends on various factors such as the genetic, environmental,
genetic, and environmental interaction, how milking increases milk production and milking interval (Beerda et al., 2007;
Abdelsayed et al., 2014; Garantjang et al., 2020). Many local farmers are looking for a way to increase their cow’s milk
production (Kant and Yadav, 2016). One of the ways is steaming up treatment for cross-bred cattle (Sirohi et al., 2014;
Kant and Yadav, 2016).

Steaming up or extra feeding of nutrients helps enhance the cow’s milk production (Das et al., 2007). Steaming up
was conducted during a dry period, approximately 2-3 weeks before calving (Arfuso et al., 2016). The purpose of
steaming up is to give better production performance of the dairy cow in the next lactation period because it allows the
udder secretory cells to develop maximally before the start of the lactation period (Nugraha and Surjowardojo, 2022).
High-energy feeding consumption during late gestation will high-energy feed consumption required during late gestation
ensures adequate nutrient supply and produce good growth of the mother and fetus (Dharmawan et al., 2019). Feeding
extra nutrients to cows before calving is claimed to increase milk production and make cows ready for high intakes of
concentrates that should be fed in early lactation (Pradhan et al., 2011). Moreover, increasing the quantity and quality of
the feed is an effort to counteract NEB (Negative Energy Balance) (Blinemann et al., 2020). Cows are unable to adapt to
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the metabolic demands during the pre- and post-partum transition period and are more prone to subsequent negative
events (Fiore et al., 2017). In addition, steaming up also has a role in bovine colostrum production, which is important to
maintain dairy cow production performance (Surjowardojo et al., 2021).

Colostrum is the first milk that comes out from the udder after calving, which contains antibodies and nutrition
for the calf (Surjowardojo et al., 2021) and it is produced for the next five days (Quinn et al., 2020). Colostrum has a
yellowish color with a thick texture that is given to the calf as long as the colostrum still produce and has not transitioned
into fresh milk (Surjowardojo et al., 2022). Colostrum has unreplaceable contents such as macro- and micro-nutrient,
immunoglobulins, antimicrobial peptides, and growth factors. More specifically, the defense mechanism from colostrum
can counter bacteria and virus contamination (Surjowardojo et al., 2020) and it is vital for calf since a passive immune
system of the calf was obtained from consuming colostrum (Susilorini et al., 2023). There is evidence that colostrum is
essential for nutritional and immunological support, growth, and development of the newborn calf (Playford and Weiser,
2021). The contributing factors in colostrum production are dry period length, dry period nutrition, parity, season, and
previous 305 days of milk production (Gavin et al., 2018). Nugraha and Surjowardojo (2022) in their research stated that
steaming up treatment can increase the colostrum yield. Therefore, the main objective of this study was to examine the
relationship between steaming up with the colostrum production at different milking times.

MATERIALS AND METHODS

The research method used in this research was a case study at Koperasi Peternakan Sapi Perah (KPSP) Setia Kawan,
Nongkojajar, Tutur Sub District, Pasuruan Regency. The material used in this research was 36 HF cows, which had already
entered the dry period. The samples were determined by purposive sampling. These cows were either in their 2nd or in
their 3rd lactation period. The selected animals were in their late stage of pregnancy and divided into two groups, the
control (T1) group and steaming up (T2) group. The animals in group T1 were provided with 30 kg grass per day and 4 kg
concentrate per day whilst, in group T2 were given 35 kg grass per day and 8 kg concentrate per day, two weeks before
calving. Concentrate consists of a mix of pollard, corn DDGS (Distiller Dried Grains with Soluble), wheat DDGS, CGF (Corn
Gluten Feed) and PKE (Palm Kernel Expeller), which contains vitamins, minerals, and antioxidants as feed additives. Field
observation was held to obtain primary data and identify colostrum production. The first colostrum was measured with a
measuring container at the exact moment after the cows gave birth or no later than 30 minutes after. Afterwards,
colostrum production was observed until the next five days. Morning milking was carried out at 5.00 a.m., while afternoon
milking was at 3.00 p.m. Colostrum production from both treatment groups was analyzed statistically by linear
regression. Statistical analysis was conducted using Microsoft Excel 365 and IBM SPSS Statistics 26 software.

Ethical regulations
This study was conducted in accordance with the Animal Care and Use Committee, Universitas Brawijaya, Malang,
East Java, Indonesia, with ethical clearance number 062-KEP-UB-2023.

RESULTS AND DISCUSSION

According to the data in Table 1, the total colostrum production in T2 (steaming up) was 11.96+2.40 liter/cow/day,
dramatically higher than that produced in the treatment T1 (control) group which was 8.05+1.80 liter/cow/day. This is in
accordance with (Nugraha and Surjowardojo, 2022) which stated that steaming up treatment on dairy cows that was
carried out by farmers gives a better performance of colostrum production compared to cows that were not treated with
the treatment. The cows in T2 (steaming-up) group produced 6.38+1.36 liter/cow/day at morning milking and 5.53
liter/cow/day in the afternoon, which was significantly higher than that produced in the treatment T1 (control) group which
was 4.22+0.92 liter/cow/day at morning milking and 3.83+0.90 liter/cow/day in the afternoon (Jurkiewicz et al., 2005)
stated that increasing the nutrient value of diets during the final week before calving and one week after will improve the
milk production and the blood metabolite, as indicated by the improved protein and energy balance of periparturient cows
and lower susceptibility of the cow's metabolic order. Steaming up can also have a positive effect on calf birth weight (Das
et al., 2007).

Table 1 - Colostrum production at morning milking and afternoon milking

Mean + Std. Dev Colostrum Production at Morning Colostrum Production at Afternoon Total Colostrum
N Milking (5.00 a.m.) Milking (3.00 p.m.) Production
Treatment (liter/cow/day) (liter/cow/day) (liter/cow/day)
T1 (control) group 18 4.22+0.922 3.8310.902 8.05+1.802
T2 (steaming up) group 18 6.38+1.36P 5.58+1.11b 11.96+2.400
Total 36 5.30+1.58 4.70+1.34 10.01+2.88

Steaming up treatment showed a very highly significant different effect (P < 0.001) on colostrum production at both milking times.
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This research also showed colostrum that was collected in the morning milking had higher average production
compared to colostrum production in afternoon milking on either treatment. Milk production collected at morning milking
tends to be higher than that harvested at afternoon milking because the interval time for milking in the morning was
longer (14 hours) than the interval time for milking in the afternoon (10 hours). Milking interval is one of the factors that
affect milk quality and quantity, longer interval tends to have higher milk production (Garantjang et al., 2020).
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Figure 1 - Colostrum production at morning milking
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Figure 2 - Colostrum production at afternoon milking

As reported in Figure 1, the result of the regression and correlation analysis between steaming up with colostrum
production at morning milking shows that the correlation coefficient (R) value is 0.692 which means both variables have a
positive strong relationship. While in Figure 2, shows that the R-value of the data analysis between steaming up with
colostrum production afternoon milking is 0.666 which means both variables also have a strong relationship. Figure 1
also shows that the value of the coefficient of determination (R2) is 0.478. which implies that the effect of steaming up
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on colostrum production at morning milking is 47.8%. While the remaining 52.2% is influenced by other factors. Soufleri
et al. (2021) stated that colostrum production is affected by several factors like lactation period, season, parity, dry period
length, previous lactation milk yield, milking interval and BCS. Surjowardojo et al. (2020) also stated that harvest time can
also be a factor that can be affecting colostrum production. Whilst in Figure 2 depicts that the value of the R2 is 0.443
which means that steaming up treatment affects 44.3% of the colostrum production at afternoon milking and the
remaining 55.7% is determined by other factors.

Moreover, in Figure 1, the result of regression and correlation analysis shows that the value of the regression is Y =
2.059 + 2.159x. It means that excessive feeding both in quality and quantity before calving can increase the colostrum
yield at morning milking as big as 2.159 liter/cow/day. Kant and Yadav (2016) in their research stated that cows that
were fed with 4 kg of concentrate at each meal had higher colostrum production and milk production compared to cows
that were fed with 2 kg of concentrate. Colostrum production experienced a peak in the production when the cows were in
their 3rd lactation period and age at first gestation also affects the amount of colostrum production (Putri and
Surjowadojo, 2022). Meanwhile, in Figure 2, the value of the regression is Y = 2,078 + 1.753x. This implies that steaming
up treatment performed on HF cows could escalate the production of colostrum at afternoon milking as much as 1.753
liter/cow/day. According to Surjowardojo et al. (2022) the quality of the colostrum that is harvested in the afternoon is
higher, but the colostrum production is lower. It is caused by the increasing temperature in the afternoon which affects
cow physiology. On the other hand, colostrum production that is collected in the morning has a higher production, yet the
quality is lesser.

CONCLUSION

Steaming up treatment had a strong relationship with production colostrum and had a very highly significant effect (P <
0.001) on colostrum production in both milking times (morning and afternoon) on Holstein-Friesian cows. It suggested
that farmer need to carry out steaming up treatment to their HF cows because it has been proven to have a positive effect
on colostrum production in both morning and afternoon milking which are suitable for fulfilling the calf need and bodes
well for milk production in the next lactation.
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