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ABSTRACT

This research aimed to determine the performance of swamp buffalo reproduction and production at the small-
scale holder farmer in Sragen Regency, Central Java, Indonesia, from June to September 2021. The method used
in this research was a survey with a census (complete) sample determination. Data collection applies to interviews,
observations and literature studies. Research parameters used in reproductive performance were calving interval
(CD), service per conception (S/C), age of the first estrus, age of first birth and postpartum estrus. In contrast,
production performance parameters were chest circumference, body length and estimated body weight. The result
of research on reproductive performance showed that the average CI were 13.2+0.9 months, S/C 1.25+0.4 time,
age of first estrus 2.7+0.6 years, age of first birth 3.7+0.5 years and postpartum estrus were 30—60 days. The result
of research on the production of male buffalo body length was 205.3+1.7, and the body length of female buffalo
was 127.24+4.3 cm, whereas the chest circumference of female was 205.3+1.7 cm and the chest circumference of
the male was 189+2.8 cm. The estimated body weight of females and males were 516.7+7.7 kg and 445.2+11.9
kg. Based on the result of the research, the characteristics of swamp buffalo reproduction and production in Sragen

Regency were classified as good.
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INTRODUCTION

The population of Indonesia from year to
year has increased relatively. According to the
2020 population census held by the Central
Bureau of Statistics, the population increase each
year is 3.26 million people or an increase of 1.25%
per year to more than 273 million people,
according to the Ministry of Home Affairs (2022).
As the population increases in Indonesia, people
are also aware of the importance of consuming
protein to meet their nutrient requirements,
especially animal protein. Animal protein can be
obtained from cows, chickens, goats, sheep, and
buffalo. This increase in demand for animal
protein is not balanced by the increase in
population and livestock production, where the
demand for beef is 717,150 tons. In comparison,
the availability of beef is 422,533 tons (Tawaf,
2020).

Buffalo is one source of animal protein.
Buffalo in Indonesia was dominated by swamp
buffalo as much as 95%, while the remaining 5%
is river buffalo, widely maintained in North
Sumatra (Kampas, 2008). The development of
buffalo in Indonesia is relatively small, with as
many as 1,179 million heads spread throughout
Indonesia (Central Bureau of Statistics, 2020).
This is due to the interest of people accustomed to
beef compared to buffalo meat. In addition, it is
well known as slow reproductivity performance.

Good livestock productivity is influenced
by good maintenance management to produce
good products, including reproductive efficiency.
Reproductive efficiency can be seen from the
conception rate, the calving interval, the service
per conception and the birth rate (Suharyati and
Hartono, 2015). One measurement of livestock
productivity can also be done by collecting data on
livestock body sizes. Data that can be measured
include body length, hip height, shoulder height,
age, and poel.

Sragen Regency is one of the regencies in
Central Java province with sizeable agricultural
land, mainly rice. Agricultural waste in the form
of rice straw is often used as animal feed, one of
which is buffalo. Buffalo's population in Sragen
Regency 2015 was as many as 324 head (Central
Bureau of Statistics, 2015). This number is less
than in 2018, with as many as 419 heads (Central
Bureau of Statistics, 2018). The buffalo
population experienced a drastic decline of around
91% in 2021; there were 30 buffalo. Buffalo
population decline is thought to be due to several
factors, such as the changes in farming interest
(buffalo to beef cattle), young farmer preferences,
the decreasing buffalo meat demand in some
areas, and low productivity (Praharani et al., 2009)
and reproductivity. Farmers still have many
obstacles, especially the lack of knowledge and
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awareness of the importance of efficient
management.

In addition, there has never been
researched information about buffalo's

productivity and reproductive performance in
Sragen. This study aims to determine the
performance of reproduction and production of

buffalo in Sragen Regency, Central Java,
Indonesia.
MATERIALS AND METHODS

This research was carried out from June to
September 2021 in three districts: Sumberlawang
District, Jenar District, Sambungmacan District,
and Sragen Regency, Central Java province.

The material used in this study is the
buffalo as the object of research that was chosen
thoroughly (census method). Livestock consists of
28 heads spread across three districts in Sragen
district: Sumberlawang District, Jenar District and
Sambungmacan District. The Buffalo population
in the research site is shown in Table 1, while the
sample of male and female buffalo age data is
shown in Table 2. The tools used in this study were
a measuring stick, an animated questionnaire,
stationery and documentation tools.

Table 1. Total buffalo population in Sragen

Regency in 2020
District Villages buf; 10(;[:1(;)12;1 d)
Sumberlawang  Mojopuro 4
Jenar Dukuh 4
Sambungmacan Gringging 22
Total 30
Table 2. Age of buffalo cattle in Sragen Regency
in 2021
Age group Total of Buffalos (head)
(years) Male Female
<1 8 1
1-3 4 2
4-6 1 6
7-9 - 4
>10 - 2

This study was conducted for four months
through three stages: pre-survey, survey and data
collection. The pre-survey stage collects
information about the research site's population,
farmers and environmental conditions through the
relevant institutions and checks the location. The
survey phase was conducted by collecting the
required data through direct interviews with

respondents based on questions prepared for
farmers in the Sragen Regency.

Variables in livestock reproduction were
observed consisting of calving interval (CI)
(Hoesni, 2015), service per conception (S/C)
(Hoesni, 2015), Age of first sexual intercourse
(Ismudiono et al., 2010), the age of first childbirth
(Hafez, 1980) and the first lust after childbirth
(Rohman,  2018). Livestock  production
measurements include chest circumference, body
length and alleged body weight. According to
Sumantri et al. (2021), chest circumference is
measured using an Animeter® by wrapping the
animator just behind the elbow (3rd-4th rib), the
front legs are perpendicular to the axis using a
measuring tape while the body length is measured
in absolute terms, namely by measuring the
livestock from the shoulder point to the Sitting
Bone (pine bone) using a measuring stick.
According to Syamyono et al. (2013), body weight
estimation can use the formula Schrool.

(the heart girt (cm)+22)?

Weight = 100

The data obtained in the study were
analyzed using descriptive analysis to describe
and explain the phenomena occurring in the
research object. Descriptive analysis is done by
collecting, compiling, processing, presenting, and
Analyzing numerical data to provide an orderly,
concise, and clear picture of a symptom, event, or
situation (Sholikhah, 2016).

RESULTS AND DISCUSSION

Farmers' characteristics in the Sragen
Regency can be seen in Table 3. The general
condition of farmers in Sragen Regency mostly
has the main job as rice farmers. Raising buffalo
was a side job that is as much as 67%, and raising
cattle was the primary job as much as 33%. The
average farmer who has a primary job as a farmer
has fewer buffaloes or no more than five because
the time the farmer has will be divided into his
main job. On the contrary, they were raising
livestock as the main occupation has more
livestock or more than five heads. Farmers will
have more time for buffalo maintenance, such as
health, cage cleaning and grazing time. According
to Isyanto (2015), small-scale farms in Indonesia
are carried out as a side job because more time is
used for the main job. In addition, the increasing
number of livestock will require more time, so the
large number indicates that raising livestock is the
main occupation.
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Table 3. Characteristics of buffalo farmers in Sragen Regency 2021

Characteristics of Farmers

Respondent (person)

Percentage (%)

Breeding

a. Main occupation

b. Part-time jobs
Breeder age

a. 25-65 years old

b. > 65 years old
Education

a. No school

b. End of elementary school

c. Junior high school
Breeding experience

a. 1-50years old

b. >50 years old

Ownership
a. <5 heads
b. >S5 heads
Information extension
a. Cannot
b. Can

Raising system
a. Intensive
b. Semi-intensive
c. Extensive

Cage cleaning frequency
a. One time per day
b. Two times per day
c. > 2 times per day

a. Natural
b. IB
Feed

a. Rice straw
b. Airy lawn

c. Mixed (rice straw and concentrate)
d. concentrate

2 33%
4 67%
1 17%
83%
3 50%
1 17%
2 33%
3 50%
3 50%
4 67%
2 33%
5 83%
1 17%
0 0
6 100%
0 0
2 33%
50%
1 17%
6 100%
0 0
0 0
2 33%
4 67%
0 0

Characteristics of the age of farmers
showed about 83% were non-productive.
According to Arisandi (2018), the productive age
is a population ranging from 15-64 years or the
entire population in a country that can produce
goods and services. It means that buffalo farmers
in Sragen Regency were already at a vulnerable
age with lower body strength and lower ability to
apply technology.

The educational characteristics of buffalo
farmers vary, but most farmers were out of school
(50%), elementary school graduates (17%) and
junior high school graduates (33%). The average
breeder already has breeding experience from
childhood to old enough. As many as 50% of
farmers have more than 50 years of experience.
According to Utami (2016), the experience of
raising livestock significantly influences the
business's success. The longer the farmer has the

experience of raising cattle, the easier it will be for
the farmer to overcome the difficulties he
experiences, such as problems with raising
buffaloes.

The buffalo-rearing system that was
applied is still traditional by following the
traditions handed down by parents or family. As
many as 83% of farmers have never received
knowledge about the buffalo-rearing system from
the local government and related institutions. This
is because there was no provision for extension
buffalo in Sragen. Their knowledge comes only
from decades of breeding experience and from
inheritance from their parents.

Buffalo rearing was carried out semi-
intensively by all farmers in Sragen Regency.
Buffaloes were in cages at night until morning.
Buffalo was grazing for one to two times a day.
Grazing was usually in the morning and afternoon
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for one to two hours in the fields, rice fields, or
rivers. Farmers at the time of grazing were more
watching and waiting for the buffalo than left or
left to do other activities. When it is enough, the
buffalo will be directed back to the cage. The
advantage of the semi-intensive system is that it
can provide some animal feed and facilitate
natural mating with other groups of buffalo
belonging to another farmer (Suhartina and
Susanti, 2017)—lack of a semi-intensive system
during the dry season, where the feed on the land
becomes limited.

The frequency of cage cleaning by
farmers varied, ranging from once a day (33%),
twice a day (50%) and more than twice a day or
cleaning at any time (17%). Cleaning twice a day
was usually done by farmers in the morning and
evening. Cage cleaning was done when the farmer
knew there were buffalo faeces. Then, the farmer
would immediately clean it. Appropriately
managed cages, such as dirt cleaning, cause the
cage floor to remain clean to reduce the risk of
infection or disease (Mursyid et al., 2020) and
livestock to be healthy.

The mating system in Sragen Regency
only relies on natural mating. Mating occurs in the
pen directly or in the field during grazing. Buffalo
farmers tend to be less interested in the existence
of the IB program. This is because there was no
buffalo male semen available. In addition, farmers
are concerned that if mated IB, female buffalo will
be more easily stressed and difficult during
childbirth and failure. The disadvantage of this
natural mating system is that it can cause
inbreeding, where inbreeding has a negative
impact, including low pregnancy, death during
pregnancy or when the livestock is still young
(Rias et al.,, 2020). The advantage of natural
mating is that cement quality is relatively good,
producing a good S/C value (Lumbantoruan and
Sihombing, 2018).

The feeding system for buffalo cattle was
dominated by grazing, especially during the rainy
season when the field grass grows abundantly.
Feeding was done at once when the buffalo
grazed. In addition to giving directly in the field,
some farmers provide a variety of feed such as rice
straw and sugarcane leaves. Rice straw and
sugarcane leaves tend to be given when buffaloes
are in cages or when harvesting rice and
sugarcane. The feed given to the buffalo was not
mixed concentrate, only the type of forage
available in the farmer's environment. Rice straw
has a low level of digestibility (Yanti and Yayota,
2017), but buffaloes can make good use of the

feed. This is because the buffalo's digestive
movements are more extended, and the absorption
becomes more so that the digestive process is
more efficient (Suhartina and Susanti, 2017).

Reproduction

Reproductive performance in terms of
calving interval, number of mating or services per
conception (S/C), age of the first estrus, age of first
birth and postpartum estrus are presented in Table
4,

Table 4. Female reproductive characteristics in

Sragen Regency
Reproductive Characteristics Average
Age of the first estrus (year) 2.7+£0.6
Age of first birth (year) 3.740.5
Postpartum estrus (day) 30-60
Service per conception (time) 1.25+0.4
Calving interval (month) 13.2+0.9

The age of the first estrus in female
buffalo in Sragen Regency was, on average,
2.740.6 years. The data obtained in this study was
faster when compared with previous studies. One
was in West Aceh Regency at 35.79 months or 2.9
years (Nardi et al., 2017). In general, puberty
female buffalo experienced slow sexual maturity
(Muhakka et al., 2013), which ranges from 2.5
years to 3 years (Siregar, 2012). The occurrence of
estrus and ovulation indicated sexual maturity in
female cattle.

The age of first birth buffalo in Sragen
Regency was an average of 3.7+0.5 years, which
is lower than in the study by Rasyid et al. (2017)
in the District of East Simeulue, Simeuleu
Regency was 3.9 years. The age of first mating
buffalo influences the age of first birth.

Table 4 above shows buffalo postpartum
estrus ranges from 30-60 days. This figure was
faster when compared with Rashid et al. (2017) in
East Simeulue District, which ranges from 90-180
days. Postpartum estrus is influenced by the
process of involution or a process in which the
female reproductive organs return to normal or not
pregnant (Rashid et al., 2017). Factors that can
cause sooner or later postpartum estrus include
feed given, environment and maintenance
management. The better feed quality will
accelerate the arrival of the postpartum estrus.

The number of S/C female buffalo in
Sragen Regency was 1.2540.4. This study showed
that the value of S/C was lower than the study by
Budiarto et al. (2019) is 1.4+0.4. The results of this
study were also lower than Ciptadi et al. (2019),
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which is 1.7 in mud buffalo in East Java. A good
S/C number was 1-2 times, with a high S/C value
indicating low livestock fertility (Siregar, 2012).
The success factor of females experiencing
pregnancy can be influenced by the fertility
conditions of females and males and the time of
lust. The value of S/C female buffalo in Sragen
Regency was included in the excellent category.
The calving interval (CI) or calving
distance of female buffalo in Sragen Regency was
an average of 13.2+0.9 months. CI in this study
was lower or better than that of buffalo in
Pampangan Regency, South Sumatra province
(Muhakka et al., 2013 and in Karanganyar
Regency (Nurhadiyanto et al., 2022), which was

14 months. The postpartum estrus and the length
of pregnancy influence the lambing distance. The
longer the postpartum estrus, the longer the
lambing distance. In addition, a failed mating can
lead to a long gap between one birth and the next
(Muhakka et al., 2013).

Production

Buffalo production performance in this
study reviewed the chest circumference, body
length and the estimated body weight. Chest size,
which includes chest circumference and body
length of adult buffalo, is presented in Table 5. In
contrast, the male buffalo's body length and chest
circumference graph is presented in Picture 1.

Table 5. Buffalo body size in the form of body length and chest girth in Sragen Regency in 2021

Age (month) Body Length (cm) Chest Girth (cm)
Male Female Male Female

1 65.85 72.7+6.1 94.65 103.3£7.4

3 90.7 - 123.57 -

12 99 - 136 -

18 - 111.2+4.8 - 169.2+9.8

24 107.85 - 164.15 -

30 121.7 - 181.65 -

> 36 123.3£1.2 127.2+4.3 189+2.8 205.3+1.7

Chest circumference and body length are
some of the body parameters that can be measured
to determine the growth rate of buffalo. Figure 1
(A) shows that the male buffalo aged under three
years has an increased growth rate of body length.
The average body length of adult males and
females was 123.3£1.2 cm and 127.2+4.3 cm.
This study was lower than that of Mufiidah et al.
(2013) in the female parent in the District of
Tempursari, Lumajang, which is 134.65+6.05 cm.

The Body Length of Male A
130 ~
_ 110 1
8
= 90 -
N
172]
70
50 T T T T 1
1 3 12 24 30
Age (month)

The chest girth of a male buffalo under
three years of age increases, as shown in Picture 1
(B). The average chest circumference of buffalo in
adult males and females was 189.0+£2.8 cm and
205.3£1.7 cm. The results of this study were
higher than those of Mufiidah et al. (2013) in the
female parent in the District Tempursari is
195.95+£2.99 cm.

The Chest Circumference of Male B

195 ~
175 -

Si (cm)
Lh
Lh

—
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Picture 1. Body length Chart (A) and chest circumference chart (B) male buffalo in Sragen Regency
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Based on the above results, the chest
circumference and body length of buffalo aged
more than three years females are more extensive
than males. The increasing age will increase until
adulthood (Komariah et al., 2018). Buffalo, with a
more minor age, have a smaller chest
circumference and body length than adults. Large
chest circumference and body length can be
affected by age, sex and feed given to livestock. In
addition, it is also influenced by genetic potential,
environment and maintenance management
(Prasethia, 2020).

The estimated body weight of buffalos in
Sragen Regency was presented in Table 6, while
the graph of the estimated body weight of male
buffalos was presented in Picture 2.

Table 6. Estimated weight of buffalo cattle in

Sragen Regency in 2021
Age (Month) Body Weight (kg)
Male Female
1 138.5 157.1+18
3 211.9 -
12 2533 -
18 - 365.4+£37.6
24 346.8 -
30 415.45 -
>36 4452+ 11.9 516.7+7.7

Estimated Body Weight of Male
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Picture 2. Graph of estimated body weight of male
buffalos in Sragen Regency

Buffalo body weight is one of the
parameters of livestock productivity, which can be
estimated by linear measurement of the buffalo
body, especially chest circumference and body
length (Hadini and Badarudin, 2016). According
to Sumantri et al. (2021), an increase in cattle body
weight is accompanied by an increase in body
length and chest circumference. Still, an increase

in chest circumference correlates more with
increased body weight. Based on Picture 2, the
body weight of male buffalo under three years
increased. The average body weight of adult males
and females was 445.2 +11.9 kg and 516.7 £7.7
kg. This indicates a higher body weight compared
to the study by Mufiidah et al. (2013) that the
female parent in the District Tempursari was
406.82 £9.97 kg and the male in Serang was 300.3
+39.90 kg (Komariah et al., 2018).

Body weight can be affected by age, sex
and feed given to livestock. The age of livestock
can affect all conditions and livestock
productivity, such as reproductive performance
and production. According to Hadini and
Badarudin (2016), the higher the age, the longer
the body measurements results. This is because
age has a relationship with changes in body size.

Overall, the reproduction of buffalos in
Sragen is relatively good. This is based on the
results of studies that show that these reproductive
parameters have a good average figure. In
addition, buffalo production is also relatively good
because the growth rate continues to increase with
age until adulthood.

CONCLUSION

This study concludes that the buffalos in
Sragen were still maintained in the traditional
system with a semi-intensive maintenance system.
Characteristics of reproduction and production of
buffalos in Sragen are still in good condition.
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