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Abstract

Nine heads of dairy cows were used in the study. The dairy cows were in 7-8 months
pregnant condition, lactation II and were expected calving soon.The purpose of this study
was to determine the effect of feed supplementation to increase the production and quality
of milk. The feeding treatment was divided into 3 groups, G; (control) given the usual feed
given by livestock owners, G;; was given G+500 g UMMB/h/d and Gy, was given GI +
500 g MFS/h/d. Variables observed were feed and nutritional consumption, average milk
production, milk quality, cumulative milk production, average 4% fat corrected milk
(FCM) production, peak milk production. The experimental design used a completely
randomized design of direct pattern, continued by Duncan's new multiple range test
(DMRT) if there were a significant difference of variable values between treatments. The
results showed that the addition of dietary supplement significantly affected the mean
consumption of crude protein between Gy and G; and Gy, respectively 1.22 kg /d versus
0.99 and 0.33 kg/d. The average milk production was also influenced by the addition of
dietary supplement that was between Gi; G; and Gy, respectively 9.55; 10.69 and 11.85
1/d. Cumulative milk and 4% FCM production were also significantly different at P <0.05,
with value of each G;; G; and G;;; was 954.98; 1068.70 and 1184.57 1; 10.72; 12.06 and
13.70 kg /d respectively. The conclusion was MFS to be able to increase cumulative and
4% FCM milk production.

1. Introduction

One of the most important factors in livestock raising is feed. The main factor influencing the
efficiency and profit in the dairy cattle business is the quantity and quality of feed given to dairy cattle
[1] The success or failure of the livestock raising business is largely determined by the feed given as a
source of energy and protein. The reality in the field shows that many farmers who feed their animals
do not pay attention to the quality, quantity and nutritional adequacy required. As a result, livestock
productivity that is maintained does not achieve as they expect.

The first trimester of lactation is a critical period for dairy cattle. In this period milk production
increases but the cattle's ability to consume nutrients is not proportional to the need of cows to produce
milk. As a result of this condition during this period the cows have a nutrient deficiency of feed,
causing the mobilization of the body's reserve energy in the tissues that cause weight loss. This is
supported [2,3] mentioned that dairy farmers are generally less concerned about the condition of
the cows when the dry phase, consequently at the beginning of lactation there is a backup of
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body mobilization. This will cause a negative energy balance and simultaneously a decrease
in body weight of the initial lactation cattle, resulting in a fall in body condition score.

This means that dairy cows that do not get the feed as required, in the early period of lactation will not
be able to show the milk production curve and weight changes as expected [4]. Weight loss is too high
will cause productivity decreased. Furthermore, it has been suggested by previous researchers [5] who
stated that in order to avoid NEB at the time of cow 2 weeks before and 4-12 weeks after calf was
born, the feeding strategy in that phase must be done, because NEB is also a factor which causes the
profit or loss of dairy cattle business for livestock farmers. Van Straten et al., 2009 suggests that
early dairy lactation of reproductive performance declines as a result of changes in BCS and
body weight which are also associated with negative energy balance [6]. Early lactation dairy
feeding strategies in order to reduce the energy of nagative balance and decrease in body weight and
maintain milk production [7]. The strategy that has been done is by feeding individually on the cow's
early lactation. Other researchers also stated that provision of higher energy sources in the ration at the
beginning of lactation affects higher milk production and peak persistence of milk production is also
longer [8]. One attempt to avoid NEB reduction should be added a high-quality feed that has
nutritional content that is able to meet the nutritional needs required to increase the production of dairy
cows in a late pregnant and the early lactation [1]. Lebih lanjut menyebutkan bahwa ransum yang
diberikan pada sapi perah tersebut berupa konsentrat yang mengandung protein tinggi yang mana
berbasis bahan baku lokal [1]. The improvement of feed on dairy cows that produce first-trimester
milk with supplements based on local ingredients as well, the name of the feed supplement is urea
molasses multi-nutrient block (UMMB) and multi nutrient feed supplement (MFS) [9,10].Other
studies have stated that UMMB as a dietary supplement contains nutritional sources of minerals,
proteins, and energy that had an important role to increase ruminant livestock [11]. Molasses urea
blocks have utility for providing trace elements in ruminant diets [12].

Feed supplement of UMMB and MFS had been tested on ruminant livestock (sheep, goat,
beef cattle and dairy cow) [10,13], the result shows a positive response to the increase in production of
body weight and milk, and used as a business unit by livestock farmer group, especially UMMB
[14,15] . The socio-economic assessment of this UMMB feed supplement has been conducted by [16].
The results reported that farmers as users of UMMB for beef cattle agree very well if this feed
supplement was always given every day on the cow. Further, it was mentioned that UMMB was
needed to be developed more widely because it had been able to increase the production of beef cattle.
Technically, economically, socially and culturally the characteristics of this feed supplement
technology have been accepted by user farmers.

Similarly for multi-nutrient feed supplements (MFS) which was able to increase milk
production and maintain the persistence of milk production longer [9,10]. The high content of crude
fiber caused the consumption of feed decreases, whereas when dairy cows got forage feed as much as
17% dry matter or 1.35% of body weight, then the quality and production of milk will increase [17].
The UMMB and MFS supplements contained crude protein, crude fiber, and energy, 24.5 each; 28.8%
and 6.5; 17.2%, 2889 and 3997 K-cal [9,10], were expected to meet the nutritional requirements of
dairy cattle used for research. The purpose of this study was to determine the effect of feed
supplementation on increasing milk production and quality in the first lactation tri-semester period.

2. Materials and Method

Friesian holstein crossbreed cow were used in this study 9 heads with a mean body weight of
350 in lactation II. The average age of 2 to 3 years was pregnant 7-8 months and soon gave birth to a
calf. Feeding was adapted to cow owner management. Forage was given in the form of cuttings with a
size of 10-15 cm.  Concentrate used was a commercial concentrate (Production Argasari Boyolali)
with crude fiber (CF) content 22.61% and crude protein (CP) 14.71%. The feed treatment was divided
into three groups, group I (G,) : was given daily by the farmer, Gy;: G; + 500g UMMB and Gy;: Gy +
500 g MFS. The content of CF and CP respectively for UMMB and MFS 19.06% and 19.58%;
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14.96% and 16.90%. While the elephant grass content for CF and CP are 32.75 and 8.78%,
respectively. The experimental design used a completely randomized design of direct pattern, which
then when there was a difference between treatments followed by DMRT test [18] . Parameters
observed included nutritional content [19], feed intake, nutritional balance, average milk production,
milk quality (fat and protein), cumulative, average 4% FCM, and peak milk production, then losing
body weight. For the composition of rations used in the study are presented in Table 1. Table 1 shows
that the composition of rations in G;; and G;;; were added 500 g of UMMB and MFS respectively.

Table 1. Composition of Rations for Dairy Cattle (Head/Day) in This Study

Feed treatment

Feed ingredient Control G, G; +500 gUMMB (G)) Gy +500 g MFS (Giny)
Elephant grass (kg) 14 14 14
Consentrate (kg) 8 8 8
Rice bran (%) 45 45 45
Coconut meal (%) 25 25 25
Oil palm cake (%) 10 10 10
Soy meal (%) 10 10 10
Coffee peels (%) 7 7 7
Vitamins and minerals (%) 3 3 3
Feed supplement (g)

UMMB 0 500 0
MES 0 0 500

3. Results and Discussion

3.1. Nutrient Content

The nutrient content of the feed ingredients used for the observations has been analyzed, the results
obtained are presented in Table 2. The nutrient content of basal diet for CF content of 32.75% and CP
8.78%, and concentrate, respectively 22.61% and 14.71% (Gy). Therefore, with the addition of 500g
UMMB or MFS provided information that G;; and G,;;, the CF content was lower while the CP
content was high. Because each got additional nutrients from CF and CP from G,. Therefore, CF
content would be lower, while the CP content was higher in each of Gy, and Gy;;. The CF and CP
content of G; and Gy; are presented in Table 2.

The nutrient content of this analysis shows that the added CP content of MFS 16.90% which is
greater than the concentrate and concentrate + UMMB is 14.71 and 14.96%. This was due to the CP
content of MFS and UMMB, respectively 28.8 and 24.5% [9].

3.2. Feed Consumption

The feed given was forage of Pennisetum purpurium and concentrate. The results of the observation of
forage consumption and concentrates for the G, Gy and Gy groups are presented in Table 3.
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Table 2. Nutrient Content of Feed Ingredients Used for Experiments (%)

Matterials DM Ash CP Extract ether CF TDN oM
Elepant grass 2541 11.39 8.78 1.71 32.75 54.93 88.61
Concentrate (C) 80.76  12.17 14.71 5.01 22.61 73.44 87.83
C +UMMB 81.27 1143 14.96 595 19.06  76.54 88.57
C + MFS 81.14 10.86 16.90 4.01 19.58  74.37 89.14

TDN elephant grass was calculated using the formula of regression equation No.2 [20]
TDN concentrate was calculated by using formulas from [21]

Table 3. Average of Forage Consumption and Concentrate (Kg / day)

Feed Tneredient Feed Consumption/DM
& G, :control G, + 500 g UMMB (G,) G, + 500 g MFS (Gp)
Elephant grass (F)/kg™ 2.93 2.86 2.84
Consentrate (C)/kg 4.96" 4.50° 5.74°
Total™ 7.89 7.37 8.58
Ratio F:C 37:63 39:61 33:67

a, b Different superscripts on the same line show the difference of P <0.05
ns was not significantly different P <0.05.

The treatment of feed supplementation did not significantly influence P <0.05 in forage
consumption. This was because the forages given to the dairy cattle were not different both in quality
and quantity from the three treatments. In contrast to consumption of concentrates, it appears that
feeding supplementation had an effect on P <0.05, especially G; and Gy differing from Gy;. Each
value was 4.96 and 4.50 kg / day compared to 5.74 kg/day. This was because the level of palatability
MEFS on Gy responded to appetite. There were several factors that influenced feed consumption such
as feed form, nutrient content and palatability. Dairy heifers behavior to increase feed intake was done
by adding oregano extract in concentrate feed, physiologically it did not change the parameters
measured, including feed intake, body weight, and body performance [22]. This material has a
distinctive flavor and aroma when used as an additive in the concentrate for the dairy cow [22]. Cows
that consume concentrate, generally higher energy intake than forage, so if the proportion of
concentrate in the feed is higher, the feed intake becomes lower [23]. Attempts to increase appetite and
high DMI in dairy cows after calving need to be noted that some environmental conditions and body
stay comfortable, BCS is not excessive, energy consumption in accordance with requirements that
have been set at the time of the needs of the cow in the dry period, and forage intake adequate after
calving [24].

The total consumption of the ration was also not significantly different, but Gy tended to be
higher when compared with G; and Gy, respectively 8.58 vs 7.89 and 7.37 kg/day. Forage given to the
cow was limited to only 3.6 kg/day/DM, while the concentrate was 6.5 kg/day as fed. Based on the
calculation of total DM rations given a percentage, feed treatment on Gy, Gy and Gy each value 1.95,
1.89 and 1.96% body weight. This means that it was not sufficient for what has been determined in
[25] NRC (2001) that was for dairy cattle with body weight 400 kg, dry matter intake (DMI) 2 to 4%.
This may be due to the limited supply of forages and the low palatability of the concentrate feed
provided.
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3.3. Consumption of Feed Nutrients

The result of observation of nutrient content of feeds presented are organic matter (OM), crude protein
(CP), crude fiber (CF) and total digestible nutrient (TDN). The results are presented in Table 4.

Table 4. Consumption of OM, CP, CF and TDN (kg / DM / d)

Feed treatments

Parameters G; : control Gyp: Gy +500 g UMMB Gy Gy +500 g MFS
oM™ 6.95 6.53 7.63
CP 0.99* 0.93 1.22°
CF™ 2.08 1.79 2.05
TDN"™ 5.25 5.02 5.83

®" Different superscripts on the same line show the difference of P <0.05
" was not significantly different P <0.05.

The feeding supplement of UMMB and MFS did not have a significant effect on nutrient
consumption of OM, CF and TDN feed, only tended to be higher than G, and G, (Table 4), whereas
CP consumption was significantly affected P <0.05 as a result of the addition of MFS which differed
significantly from G; and Gy; of 1.22 kg /DM /d compared with 0.99 and 0.93 kg / DM/d. This
difference was likely due to increased consumption of CP and the ability of the cows to consume
concentrates also increased. In addition, CP content of concentrate + MFS (G;;) was higher when
compared with G; and Gy of 16.9 vs. 14.71 and 14.96%. Further CP content of forage was the same
from the three treatments (Table 2). The results of the study [26] reported that the soy bean meal
present in the initial lactation dairy ration was an undegradable protein in the rumen containing amino
acids by bypass to small intestine, a factor that might also affect CP consumption and concentrates.

3.4.Nutrient Balance

The balance of energy and protein could be known from the consumption and the needs of cows used
in the study. The average consumption, need and balance of nutrient of cattle feed in the three
treatment groups can be seen in Table 5.

Based on the table of lactation dairy requirement according to [25] NRC (2001), the calculation
of DM, CP , and TDN in the treatment group G;, G;; and G;;; shows a negative balance on total DM,
CP and TDN consumption of the three feed treatments, each of which was, -3.28, -2.73 and -4.24 kg
DM/d, -0.34, -0.52 and -0.36 kg/d, -1.96, -3.5 and -2.21 kg/d respectively. It means that to obtain a
negative balance as a result deficiency of DM, protein, and energy. Low consumption of DM, TDN
and protein were likely due to limited feeding forage and consumption of less optimal concentrate,
thus causing consumption of DM, TDN and CP were smaller than its needs.
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Table 5. Balance of Consumption and Needs of DM, CP, and TDN (kg DM/d).

Feed Treatments

Parameters

G, Gy G
Dry matter (DM) (kg/d)
Consumption 7.89 7.37 8.58
Standard of minimum needed 11.17 10.15 12.82
Balance -3.28 -2.78 -4.24
Organic matter (OM) (kg/d)
Consumption 6.95 6.53 7.63
Crude protein (CP) (kg/d)
Consumption 0.99 0.93 1.22
Standard of minimum needed 1.33 1.45 1.58
Balance -0.34 -0.52 -0.36
Total Digestible Nutrient (TDN) (kg/d)
Consumption 5.25 5.02 5.83
Standard of minimum needed 7.21 7.52 8.04
Balance -1.96 -3.50 -2.21
Crude fiber (CF)
Consumption 2.08 1.79 2.05
Standard of minimum needed 1.90 1.72 2.18
Balance 0.18 0.07 -0.13

3.5. The Balance of Dry Matter Ingredients (DM)

Based on the requirement of lactation dairy cows according to [25], the DM requirement
corresponding to the standards for the cows in the treatment of Gy, Gy, and Gy was 11.17, 10.15, and
12.82 kg DM / d, respectively. While total DM consumption from research result to three treatments
were 7.89, 7.37 and 8.58 kg DM / d, respectively. The result is a negative balance, of course, the
impact of deficiency in each treatment is -3.28, -2.78 and -4.24 kg DM/d. DM deficiency was due to
the limitations of forage feeding and low levels of palatability of the concentrate feed. This was what
causes the low consumption of DM. Dairy cows need a number of nutrients to meet the needs of
various body functions that is for basic needs of life and the need for production. The basic necessities
of life were the need to fulfill the processes of life alone without the process of growth and milk
production, while those for milk production were also used to produce milk also for growth and
growth of the fetus when the cows were pregnant [27]. Feed consumption is an important parameter
because feed consumption is related to the fulfillment of the need for basic living and producing. It
was also important to determine the nutrient supply, function and response of livestock and use in feed
[28]. According to [25], daily consumption of feed depended on the level of palatability of feed,
weight, production, and livestock itself. Bath, et.al. (1985) [17] states that in high-yielding cows, the
consumption per unit of body weight was higher than that of low-yielding cattle.
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3.6. Consumption Balance Crude Protein (CP)

Based on the requirement of lactation dairy cows according to [25] about the required standard need,
the requirement of each CP on treatment is 1.33 (Gy), 1.45 (Gy;) and 1.58 kg DM / d. While total CP
consumption in this study, each treatment was 0.99, 0.93; and 1.22 kg DM / d. Consequently each feed
treatment occurs a negative balance. The values are -0.34 (Gy), -0.52 and -0.36 kg DM / d. This may
be due to low DM consumption especially forage feeding and low concentration of feed concentrate,
thus causing CP deficiency. However, the total CP consumption of G,;; was higher at 1.22 kg DM / d
and was significantly different (P <0.01) with G; and Gy; of 0.99 and 0.93 kg DM / d, respectively.
Meaning that MFS feed treatment can reduce CP deficiency. According to [29], low protein
consumption in lactating cattle can decrease milk production, milk protein content and solid nonfat
content (SNF). In some cases of deficiency, loss of body weight at the beginning of lactation will not
be able to return to normal at the end of lactation.

3.7. The Balance of Total Digestible Nutrient Consumption (TDN)

Based on the requirement of lactation dairy cows according to [17] NRC (2001) has obtained the
required TDN standard for each treatment G;, G;;, and Gy, the value is 7.21, 7.52 and 8.04 kg DM/d.
Total of TDN consumption G1: 5.25, Gy;: 5.02 and Gyj;: 5.83 kg DM / d, resulting in a negative
balance or deficiency in the treatment group, respectively -0.96, -2.50 and -2.21 kg DM / d. According
to [29] deficiency in energy consumption caused low milk production, followed by a decline in body
condition score, also caused a decrease in solid nonfat content (SNF) and milk protein content.

3.8. Crude Fiber Balance (CF)

The minimum requirement of CF 17% DM total, so for the G; group: 1.90, Gy;: 1.72 and Gyy;: 2.18 kg
DM/d, while total CF consumption of the three treatment groups, respectively 2.08, 1.79 and 2.05 kg
DM / d, to obtain a negative balance or deficiency in group Gy of -0.13 kg DM / d, whereas G, and
Gy, have a surplus of 0.18 and 0.07 kg DM / d respectively. CF deficiency by group G,;; was caused
by the minimum requirement of CF namely 17% requirement of DM total. Group Gy; higher than G,
and Gy, group whereas highest CF consumption occurs in group Gy, this was influenced by CF content
contained in concentrate feed respectively - each group was G,: 22.6%; Gy;: 19.06 and Gyy;: 19.58%.

3.9. Milk Production

Results from observations on feeding treatment on G, Gy, and Gy;; on milk production and quality
from early lactation dairy cow are presented in Table 6. Feed treatment for Gy; was significantly
different P <0.05 compared with G; and Gy. The average milk production was 11.85 1/d compared
with 9.55 and 10.69 1/d. Measurement of production in month II, total cumulative milk and 4% FCM
production were significantly different at P <0.05 and P <0.01, respectively values for G, G;; and Gy,
were 9.62, 10.66 and 12.321/ d; 954.98, 1038.70 and 1184.57 1/14 weeks and 10.72, 12.06 and 13.70
kg/h respectively. The milk production was influenced by the cow response to dietary supplements
added in the treatment group concentrate especially the addition of MFS. This was probably because
in the second month the Gy;; group experienced a period of peak production and this group has a better
ability to maintain peak production. The addition of UMMB and MFS feed supplements in
commercial concentrates was able to increase milk production and peak milk production achievement
[10]. The response from the addition of MFS proves that the cow was more utilizing feed with high
protein content to produce milk. The increase in production in G;;; may also be affected by the soy
bean meal contained in the Gy; ration, as it is an undegradable feed material in the rumen which
directly enters the small intestine [26] and supplementation with cotton seed meal can increase milk
production [30 ]. Wanapat et al (2018) states that cotton seed meal instead of soy bean meal [1].
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The response of dairy cows that got feed treatment with the addition of UMMB production was
smaller (10.69 vs 11.85 1/d). This may be due to the difference in the crude protein content of which
the MFS of its CP content was 16.90% compared to UMMB only 14.96% (Table 2).

Table 6. Mean of Milk Production and Quality

Feed treatments

Parameters G, Gy, G
Avarage of milk production (liter/d) 9.55 10.69® 11.85°
Milk production month T (I/d)™ 9.98 10.13 11.78
Milk production month II (I/d) 9.62° 10.66° 12.32¢
Milk production month IIT (I/d)™ 9.07 11.23 11.44
Cumulative Milk production (I/14 weeks) 954.98" 1068.70™ 1184.57°
Average of milk production (kg/d) 9.77° 10.93® 12.13°
Average of milk production 4% FCM/kg/d 10.72° 12.06™ 13.70°
Peak of milk production (1)* 11.33 12.67 13.00
Average of fat content in milk (%)™ 4.65 4.69 4.87
Average of protein content in milk (%)™ 2.77 2.79 2.86

> a different superscript b on the same line shows a significant difference (P <0.05)
4 different superscript on the same line show very real difference (P <0.01)
" non significant (P> 0.05)

3.10. Dynamics Weight Loss

The change of dairy cattle weight in the control group (G;), UMMB (Gy,) and MFS as the average
weighing result during the initial 14 weeks of lactation is presented in Figure 1. The change in body
weight was related to the amount of feed consumption or the amount of nutrient and feed consumed,
as well as the amount of milk production. The weight loss of cows in this study was calculated from
the initial weight difference with the lowest body weight. The average weight of dairy cows from each
treatment is shown in Table 7.

Table 7. The Lowest Average Weight Loss of Dairy Cows (kg)

Cows G, Weeks to G, Weeks to G Weeks
1 56 8 58 10 44 8
2 84 4 62 6 71 10
3 82 10 40 4 99 10
Average 74 7 53.33 7 71.33 9

Weight loss from treatment G1, Gy, and G;; were 74, 53.33 and 71.33 kg at weeks 7, 7 and 9
respectively. The feed treatment did not show any significant difference, but the decrease in body
weight obtained by MFS supplement tended to be longer. This was supported by the milk production
in cows that got MFS also higher and also milk production peaked at 9 weeks. According to [25] NRC
(2001), early weight loss lactation dairy cows were caused by the insufficient energy consumption of
nutrients from the energy needed to be able to reach the peak production of milk. This condition can
be seen from the TDN needs which had negative nutritional balance both Gy, Gi; and Gyi;. The
nutritional balance values for each energy were -1.96, -2.50 and -2.21 kg /d.
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A description of the relationship between milk production dynamics and body weight reduction
in the study is presented in Fig.1 and 2. The results of the control feeding studies, the production
tended to be lower starting from 2 weeks after birth compared with the added treatment feed of
UMMB and MFS. Addition of MFS at week 10 started to decrease, while for cow that get UMMB
tends to fluctuate but production is still lower if compared to cow that got MFS (Fig 1). This was not
followed by the dynamics of weight gain. In accordance with Fig 2, the weight gain in cows that
received MFS, UMMB and control tended to decrease until week 12 for cows given MFS, while those
given UMMB and control, each at 14 and 16 weeks tended to increase body weight (Fig.2). This
means that the addition of MFS to the cow at the early of lactation tended to increase milk production
and improved their body condition.

15
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Figure 1. The Average Dynamics of Milk Production Every 2 Weeks

600

500

400 W—a

300 Control (G1)

200

100
0

weight (kg)

G1+UMMB

=@ G1+MFS

Decreasing of Body

2 4 6 8 101214 16
2 Weeks

Figure 2. The Average Dynamics of Decreasing of Body Weight Every 2 Weeks

4. Conclusion

The addition of dietary supplements multi nutrient feed supplement (MFS) has a very real effect on CP
consumption and was able to increase milk production and 4% FCM production. In addition, MFS
tended to be able to improve the early body lactation weight loss at 10 weeks and this was faster when
compared with cows fed with UMMB and control feed.
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