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Abstract. The purpose of this study was to measure the adaptability and productivity of local
dairy cows in Banyumas district. About 29 lactation dairy cows from two groups of dairy
farmers in the Baturraden and Sumbang sub-districts of Banyumas district were used in this
study. To find out the adaptability is done by measuring the rectal temperature and the
frequency of respiration at 06.00 am, 10.00 am and 14.00 am. Milk productivity was measured
by measuring milk every day. Measurement of all parameters was carried out for one month.
The results showed that there were no significant differences (P> 0.5) between the two sub-
districts for all variables, namely: rectal temperature, respiratory frequency, HTC Benezra and
Rhoad, and daily milk production. It can be concluded that the adaptability of local Holstein —
Frisiendairy cows in Banyumas district is good, while milk production is moderate.
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1. Introduction

Banyumas Regency is one of the milk producing centers in the province of Central Java. In general,
the milk produced is derived from local Frisien - Holstein (FH) dairy cows that are raised by
smallholder farmers. The nation of dairy cows that is raised is the local Frisien Holstein cow because it
has a fairly good performance in climatic conditions in tropical Indonesia. The dairy farmers of the
people join in several groups of breeders who are scattered in several districts in Banyumas.

The dairy cow development program in the Banyumas district began in 1986. The dairy cows
imported were the FH dairy cows originating from New Zealand. The dairy cows are then bred
through artificial insemination using cement imported from New Zealand. The calf produced is given
to the dairy farmers of the Banyumas Regency.

There are two potential and important sub-districts as locations for people's dairy farming, namely
Baturraden and Sumbang sub-districts. Both districts are located at an altitude between 225 to more
than 500 meters above sea level, at the foot of Mount Slamet which has an air temperature of about
22.4°C to 26.4°C, making it suitable for dairy farming. The group of dairy farmers in Baturraden
District are Tirto Margo Mulyo and in Sumbang District is Tirto Margo Utomo.

The environmental conditions of the Margo Mulyo and Tirto Margo Utomo livestock groups in the
Baturraden and Sumbang Districts are relatively similar, but there are some differences between the
two. The differences between the two are in terms of achievement, breeders' knowledge level, and
maintenance management. The Tirto Margo Utomo cattle group has a better performance, meanwhile.
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Margo Mulyo cattle group is often used as a place of research by researchers from various regions.
Based on these differences it is thought to affect the performance of livestock kept.

Different maintenance management between the two groups of livestock in Sumbang and
Baturraden Districts can cause differences in the physiological conditions of existing livestock. This
can affect the adaptability measured through the Heat Tolerance Coefficient (HTC) and milk
production from dairy cows that are kept. Based on this, it is necessary to conduct research to
determine the adaptability and production of local FH dairy cows in the two groups as a representation
of the current conditions related to dairy cows in Banyumas district.

2. Methodology

The study was conducted from the first March to the tenth of April 10, 2019, in the Tirto Margo
Utomo Farmer Group, Sumbang District and Tirto Margo Mulyo, Baturraden District, Banyumas
Regency.Research based on the number of smallholder farmers in both groups. Samples were taken
from one dairy cow from each community farmer, so that the number of lactating dairy cows used as
samples was 29.

The tools used in this study include a set of structured questions, stationery, thermometer function
to measure rectal temperature, stopwatch used to measure respiratory frequency, daily milk production
gauges, seventy percent ethanol (70%) which is used as a disinfectant for thermometer used, and
tissue.

The study was conducted by survey method by conducting interviews, measuring the frequency of
respiration, rectal temperature, and milk production.Determination of the sample is done by purposive
sampling method to determine the location of the study and quota sampling to determine the number
of samples of dairy cattle that are measured.

The variables measured were adaptability and daily milk production in both groups. Daily milk
production is measured and recorded daily from the results of morning and evening milking for one
month.

The ability to adapt dairy cows to the environment is calculated through the Benezra and Rhoad
Heat Tolerance Coefficient (HTC) methods, through measurement of respiratory frequency and rectal
temperature of dairy cows. The formulation for calculating HTC is:

Benezra coefficient using the formula [1]:

A=1A=201 L TR
38,3 23

Rhoad coefficient using the formula [1]:
HTC =HTC =100 — 10(BTI — BTO)

Parameter Measurement Method
Measurement of Cow's Body Temperature
Measurement of cow's body temperature is carried out in the morning at 06.00 WIB, 10.00 WIB,
15.00 WIB. Body temperature is obtained by measuring rectal temperature using a thermometer that is
inserted into the rectum with a depth of 5-10 cm for 2 minutes. Before being used again to measure
other cows, the thermometer is sanitized with 70% ethanol and dried using a tissue.
Respiration Frequency Check
Checking the frequency of cattle respiration is carried out at 06.00 WIB, during the day at 10:00 WIB
and 15.00 WIB. The frequency of respiration is obtained by observing for 1 minute the flank and rib
movements.
Measurement of Milk Production
Daily milk production is measured from milk production in the morning and evening for a mont

3. Result and Discussion

Feed Evaluation

Evaluation of feed given to lactation dairy cows in Sumbang and Baturraden Districts shows that the
quality and quantity are relatively the same. Evaluation of feed given to dairy cows in both groups of
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breeders was based on average body weight and milk fat content of dairy cows.The average body
weight and fat of dairy cows in Baturraden sub-district were 513 kg and 3.38%, while in Sumbang
sub-district was 480 kg 2.87%. The complete data is presented in Table 1.

Table 1. Composition of dairy feed

Group Dry Matter Crude Protein TDN
Baturraden
15.39 1.40 7.89
15.03 2.85 7.91
(-)0.24 (+) 1.45 (+) 0.01
Sumbang
Demand 14.40 1.15 6.94
Supply 14.65 2.99 8.65
Difference (+) 0.25 (+) 1.84 (+) 1.71

The feed given to latation dairy cows raised by the two groups of breeders is relatively the same,
however it does not guarantee does not guarantee the success of livestock in producing milk. If the
nutrient content of feed ingredients is low, the nutrients received by livestock to produce milk will be
low. According to Indriani et al. [2] feeding not only needs to pay attention to the amount or volume
of feed given, but the content and quality of nutrients in feed also need attention. Remaining feed
provided (low dry matter intake) can be a cause of low milk production, because the incoming
nutrients can not be in accordance with the calculations above, so it can be assumed that livestock still
lack of nutritional intake to produce milk.

The level of livestock consumption can be influenced by the animals themselves (body weight, sex,
age, genetic factors, and breed of cattle) [3], food provided and environmental factors (temperature,
humidity and sunlight), DM consumption is influenced by several factors namely body weight, milk
production level, and quality of feed ingredients while the recommended consumption of BK in dairy
cows is 2.25% - 4.32% [4], feed efficiency (sometimes called milk efficiency or dry material
consumption efficiency) is a simple measure to determine the relative ability of cattle to convert feed
nutrition into milk or milk components [5]. An additional benefit of increasing the efficiency of cattle
feed is that less nutrients will be excreted in manure, so feed efficiency affects both economic and
environmental efficiency. The difference between good feeding for lactation dairy cows is that BK is
less than 3 kg, protein is less than 1 kg and TDN is less than 1 kg [6].

Adaptability based on HTC Benezra

Based on the average respiratory frequency of dairy cows in Sumbang and Baturraden Districts, they
are still in the normal range, which is 10 - 30 times per minute [7]. The frequency of respiration is
influenced by several factors, including body size, age, physical activity, anxiety, environmental
temperature, pregnancy, disturbance in the digestive tract, andlivestockhealthconditions [8].

The average rectal temperature of FH cattle measured in the morning at 10:00 - 11:00 West
Indonesia Time in Sumbang District was 38.12 + 0.34°C with a minimum value of 37.6°C and a
maximum value of 38.5°C with the ambient temperature at the time of measurement which was 26.2°C,
The average rectal temperature is also still in the normal range, which is between 37°C - 39.3°C [9].

Based on respiration frequency and rectal temperature of FH cattle in Sumbang and Baturraden
Districts that are still in the normal range, it can be concluded that FH cattle in both districts are in a
comfortable condition. This is consistent with the statement of Fajar and Isroli [10],
thatphysiologicalvariables in the form of respiration frequency and high rectal temperature indicate the
occurrence of mild stress while a value that is too low also indicates that cattle are not in the comfort
zone. A high frequency of respiration indicates an increase in the body's mechanism for maintaining
physiological balance in the body. An increase in the frequency of respiration causes an increase in the
activity of the muscles of respiration so that it requires more oxygen supply which must be met
through pumping blood flow.
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The adaptability of livestock in the two sub-districts is good, because based on the coefficient, the
value is close to 2. This is thought to be due to the physiological condition of the livestock in both
locations in a comfortable condition or in accordance withtheirenvironmentalconditions. The
valueofperfect heat resistance is if the value of heat resistance (HTC) = 2 and if the HTC value is
higher or lowerthannumber 2 [1], itcanbe said that the heat resistance of livestock measured is lower.
Animalswhich were seized with heat would, among others, be reflected in the frequency response of
the breath and pulse that aims to maintain body temperature so that it remains in normal condition

[11].

Tabel 2. Adaptability of dairy cows based on HTC Benezra in Sumbang and Baturraden sub-districts

Parameter group N Minimum  Maximum Average+SE
Respiration rate Sumbang 9 18 30 25,87+3,52
Baturraden 20 22 30 26,63+2,11
Rectal temperature Sumbang 9 37,6 38,5 38,12+0,34
Baturraden 20 36,5 39,5 37,94+0,71
HTC (Benezra) Sumbang 9 1,77 2,31 2,12+0,16
Baturraden 20 1,94 2,29 2,15+0,01

Statistical analysis showed that the respiratory frequency and rectal temperature of dairy cows in the two groups
were not significantly different (P >0.05), nor was the adaptability based on HTC Benezzra between the two
groups not significantly different (P> 0.05).

According to Anderson [12], theresponseof FH dairy cows to changes in environmental
temperature and humidity can be seen from the frequency of respiration and heart rate, which is the
mechanism of the animal's body to reduce or release heat received from outside the animal's body.
Changes in the frequency of respiration in line with an increase in air temperature, it causes livestock
to increase the frequency of respiration to tolerance to heat[13].

Adaptability Based on HTC Rhoad

Based on the table above, the average value of HTC Rhoad in Sumbang District is 95.4 + 2.74,
while in Baturraden District 95.78 + 3.50, with a minimum value of 90 and 84 respectively. This
shows that the comfort level of livestock from the MM and TMU groups is quite good because the
HTC value is near perfect, which is 100. According to Fajar andlsroli[ 10], the normal value of HTC
(Rhoad) is 100, the higher the increase in body temperature from morning to afternoon, the smaller the
HTC value expressed by cows, so the closer it gets to 100 the better the cows' resistance to the
environment.

Table 3. The results of research on the adaptability of dairy cows based on HTC Rhoad in Sumbang

and Baturraden Districts.

Parameter group Number  Mainimum Maximum Average+SE
Rectal temperature Sumbang 9 36.6 38.2 37.7+0.46
(06.00 pm)

Baturraden 20 36.3 38.9 37.5+0.60
Rectal temperature ~ Sumbang 9 37.6 38.5 38.12+0.34
(11.00 pm)

Baturraden 20 37.6 38.5 37.94+0.71
HTC Rhoad Sumbang 9 90 98 95.4+2.74

Baturraden 20 84 100 95.78+3.50

Statistical analysis showed that rectal temperature both in the morning and afternoon in the two groups was not
significantly different (P >0.05). Adaptability based on HTC Rhoad between the two groups was also not
significantly different (P> 0.05).
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The physiological conditions of dairy cows that are relatively similar in terms of heat resistance
(HTC) in the two subdistricts measured are influenced by the environmental conditions in which cattle
are bred, where the results of environmental temperature measurements in both measurement locations
have an average that is not much different at 27.5°C and 26.2°C. This can be said because the
temperature and humidity directly influence the physiological changes of dairy cows. In conditions of
high temperature and humidity a determination will occur between the balance of the heat recovery
process with heat dissipation in order to maintain normal body temperature levels. The higher the
ambient temperature above the Thermoneural zone will cause more heat gain than the release of heat,
consequently an increase in body temperature[ 14].

The difference in ambient temperature above can affect the productivity performance of FH dairy
cows, which are very sensitive to high ambient temperature. This is in line with the statement of
Hammami et al. [15], that genetic-environmental interactions can reduce the efficiency of genetic
improvement programs. According to Mirkena et al. [16]and Anggraeni [17], FH cows, known as one
of the Bos taurus dairy cows, are capable of producing high milk in their native sub-tropical climate
and it is quite difficult to maintain their genetic potential to produce milk in Indonesian tropical stress
conditions.

Milk Production

These results indicate that the production of dairy cows in the two districts is still below the minimum
value required by Indonesian National Standard No. 2735: 2014 concerning Holstein Indonesian Dairy
Cattle Seedling, namely the production of cow milk > 5,000 kg (305.2 x ME) or equivalent to 4,4868
liters, if it is converted into daily production to 15.96 liters. However, when compared to the condition
of dairy farming in Indonesia, milk production in Sumbang and Baturraden Sub-districts can still be
said to be in the normal category, thecurrent FH cow's milk production in Indonesia has an average
production around 10 liters / head / day or around 3,471 kg / lactation [17].

Table 4. Average daily milk production ( I/day) in Sumbang and Baturraden districts

Group Number Milk Production Milk Production Average+SE
(Minimum) (Maximum)

Sumbang 9 8 18 11.9+3.72

Baturraden 20 6 26 14.3+£5.33

Based on the "t" test, there were no significant differences in milk production (P>0.05) between
Sumbang and Baturraden Districts. There are two factors that influence milk production and
composition, namely genetics and the environment [18]. Genetic factors include breed, individual,
inheritance, length of lactation, production persistence, estrous, hormonal, length of pregnancy, age,
and body weight.

Environmental factors that contribute to the milk produced are feed, season, length of dry cage
(length of drying of period), conformation of the mother's body, calving interval, lactation time,
milking, maintenance management, disease and medical treatment.

The average low milk production in both districts is thought to be caused by factors in the
availability of nutrients in animal feed, including protein and energy. The ratio between forage and
concentrate in rations that are ideal for dairy cows is 60% compared to 40% (in dry ingredients
rations) [19]. Provision of forage that is too much, especially the low quality will result in not meeting
the needs of food substances for lactating dairy cows that produce high milk

4. Conclusion

1. The adaptability of the local Frisien Holstein dairy cattle in Banyumas Regency is good; 2.
Productivity of local dairy cows in Banyumas district is moderate
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