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ABSTRACT

Cross-breeding between Peranakan Ongole (PO) and exotic breed are increasingly by smallholder farmer to obtain
productivity improvement. Uncontrolled cross-breeding can be a threat to the existence of PO as local cattle in
Indonesia. This study aims to identify the reasons behind cross-breeding breed preference among beef cattle farmers in
Central Java. Primary data were obtained by interviewing a total of 121 smallholder farmers as respondents who were
randomly selected. Blora, Grobogan, Klaten, and Rembang Districts have been chosen due to their high beef cattle
farmer households population. Descriptive analysis by using cross-tabulation was performed to analyze the data. The
results showed that 60.66% of farmers who raise PO cows would prefer Limousin semen to other semen due to the
extension worker recommendation and the availability of frozen semen. Meanwhile, 22.95% of farmers prefer PO semen
for their PO cows because of extension workers' recommendation and their intention to improve the calf productivity.

It may indicate that the role of extension workers is prominent in the breed preference of cattle farmers.
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1. INTRODUCTION

Beef cattle cross-breeding has been practiced in
Indonesia. The Indonesian Government has implemented
cross-breeding since the 1980s, especially between local
cattle and European cattle, to improve the performance of
local Indonesian cattle [1]. Fulfilling the beef demand,
which continues to increase along with population
growth, is the main reason for cross-breeding. As an
illustration, the consumption of meat equivalent to fresh
beef in 2017 was 2.40 kg/capita/year. This number
increased by 3.85% from consumption in 2016, which
was 2.31 kg/capita/year [2].

Artificial insemination (Al) is a reproductive
technology that is often used in cross-breeding in beef
cattle. This technology has an impact on reproductive
performance [3]. Several things support the success of
Al, including the quality of frozen semen, reproduction
of female cattle, the skills of the officers, accuracy, and

reporting of estrus detection and rearing of cows [4]. In
addition, the selection and provision of superior bull,
production, and distribution of semen are the most
important factors because the main benefit of Al
activities is the maximum utilization of superior bull [5].
Thus, accuracy in selecting bulls also plays an important
role in the success of Al [6]. There are various types of
frozen semen used in Al, ranging from frozen semen
from local cattle, such as PO (Peranakan Ongole) cattle,
to European cattle, such as Simmental and Limousin. It
makes farmers have to choose the right type of frozen
semen for their cows [7].

PO cattle are one of the local Indonesian cattle that
have been established based on the Decree of the Minister
of Agriculture number 2907/KPTS/OT.140/6/2011 [8].
PO cattle have the ability to adapt to climate, feed, and
disease conditions in Indonesia [9]. Previous studies have
shown that cross-breeding using Al between PO cows
and Bos taurus frozen semen, such as Simmental and
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Limousin, produces offspring with chest girth and
estimated adult body weights greater than the parent.
However, uncontrolled cross-breeding will cause genetic
damage and the extinction of the germplasm [10].

When making decisions, farmers are often faced with
various choices when making decisions, so farmers must
seek information from various sources before deciding
[11]. The decision-making process carried out by farmers
as consumers of frozen semen from beef cattle breeds is
often influenced by opinions from people who are
considered opinion leaders or their colleagues [6]. This
influence is called verbal communication or opinion
leadership process [12]. A person's decision-making is
usually influenced by personal characteristics, such as
education level, number of dependents in the family, land
ownership, livestock ownership, and access to
information [13]. Based on the important role of frozen
semen in the cross-breeding process, it is necessary to

Table 1. Descriptive statistics of farmers characteristics
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study the reasons why farmers choose frozen semen.
Thus, this study aims to identify the underlying reasons
for farmers to choose frozen semen.

2. MATERIALS AND METHODS

This study was designed by surveying 121 beef cattle
farmers purposively. Blora, Grobogan, Klaten, and
Rembang regencies were selected as representative areas
of Central Java Province. These locations were chosen
due to they have more than 60% of small-beef cattle
farmers' households. Data collection was carried out from
March to April 2021 by conducting face-to-face
interviews. The data was then analyzed descriptively
using cross-tabulation with STATA 14 to determine
farmers' preferences in choosing frozen semen. The
reasons underlying breed preference in crosses between
beef cattle farmers in Central Java were obtained
descriptively using the same analysis.

Variables Mean >td. Dev Non-PO (60)
() (121
Mean Std. Dev. Mean Std. Dev. diff
Age 48.10 11.64 21 80 47.56 12.68 48.65 10.56 -1.09p
Educ 6.81 3.39 0 16 6.73 3.58 6.88 3.22 -0.15p
Household 3.76 1.41 1 9 3.44 111 4.08 1.61 -0.644
Experience 19.07 11.45 2 49 16.75 10.22 2143 12.23 -4.079
TLUA 192 100 | 0.78 9.14 1.96 121 1.89 0.74 0.08p
Land 2,656.39 | 4,004.81 0 30,000 2387.57 | 468884 | 2929.65 3179.94 | -542.08°
S/C 2.31 1.07 1 7 2.03 1.03 2.60 1.04 -0.579
Revenue 1.1%107 8.5*10° 0| 640107 | 8.80*10% | 576%10° | 1.33*107 | 1.02*107 | -4.46*10°9

2TLU is Tropical Livestock Unit; bull (>3 years) = 1.2 TLU, castrated adult males (>3 years) = 1.42 TLU, immature males = 0.85 TLU, mature
cow =1 TLU, heifer = 0.78 TLU, pre-weaning female = 0.43 TLU, and pre-weaning male = 0.38 TLU. diff is the mean difference score
between PO and non-PO analyzed by unpaired t-test; p showed that the mean difference is not significant statistically, and g is the otherwise.

Table 2. Cross-tabulation between cow and bull semen

Bull semen
PO ‘ Simmental Limousin Brahman Do not know
50 14 0 37 4 6 61
(22.95%) (0%) (60.66%) (6.56%) (9.84%) (50.41%)
21 8 1 1 13 44
SimPO
(47.73%) (18.18%) (2.27%) (2.27%) (29.55%) (36.33%)
5 8 2 0 1 16
LimPO
(31.25%) (50.00%) (12.50%) (0%) (6.25%) (13.22%)
Total 40 26 40 5 20 121
ota
(33.06%) (21.49%) (33.06%) (4.13%) (16.53%) (100%)
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3. RESULTS AND DISCUSSION

The descriptive statistics of farmers' characteristics in
this study are presented in Table 1. The analysis results
showed that farmers have an average of 48.10 years with
a formal education of around seven years. It means that
most farmers are only graduated from elementary school,
which can be concluded that farmers' education level is
categorized as under the compulsory education program
by the Indonesian Government. Farmers kept beef cattle
approximately 1.92 + 1.00 TLU as equivalent to raising
one to two mature cows with two pre-weaning female
cattle. Farmers manage the land around 2656.4 m2. These
indicated that they are small-scale rural farmers, where
the land they cultivated is below 10,000 m2, and kept
beef cattle with a limited number.

Advances in Biological Sciences Research, volume 18

As presented in Table 1, the mean difference for PO
farmers is not significant in terms of age, formal
educational background, and cattle ownership compared
to non-PO farmers. The land managed by PO farmers is
also not significant. The mean difference between PO
cattle farmers and non-PO cattle farmers for household
size, farming experience, S/C, and farmer's income was
shown to be statistically significant. PO farmers have
smaller household sizes, are less experienced, and have
lower S/C than non-PO cattle farmers. It showed that
farmers who cross-breed their cows (SimPO and LimPQ)
perform more often using Al than breeders who maintain
PO cattle. PO cattle farmers' income from selling
livestock is lower than that of non-PO farmers. This
result aligns with previous research that farmers who own
cross-breeds are more economically profitable than
farmers who own local cattle [14].

Table 3. The reason underlying preference of bull semen by PO farmers

Reason

Bull semen (number of farmers)

Limousin Brahman Do not know

PO ‘ Simmental

Preference for the breeds 2 0 5 2 1
Availability of bull semen 3 0 9 1 1
Improvement of calf quality 4 0 1 0 0
Maintaining existing breeds 0 0 7 0 0
Recommended by extension agents 4 0 10 1 4
Recommended by farmer group 0 0 1 0 0
Selected by inseminator 0 0 2 0 0
Others 1 0 2 0 0

Total 14 0 37 4 6

Table 4. The reason underlying preference of bull semen by SimPO farmers

Bull semen (number of farmers)

PO ‘ Simmental Limousin Brahman Do not know

Preference for the breeds 7 6 1 0 1
Availability of bull semen 2 1 0 0 0
Improvement of calf quality 3 0 0 0 0
Maintaining existing breeds 4 0 0 0 0
Recommended by extension agents 5 1 0 1 10
Recommended by farmer group 0 0 0 0 0
Selected by inseminator 0 0 0 0 2
Ohers 0 0 0 0 0

Total 21 8 1 1 13
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Table 5. The reason underlying preference of bull semen by LimPO farmers

Bull semen (number of farmers)

PO ‘ Simmental Limousin Brahman Do not know

Preference for the breeds 2 3 1 0 0
Availability of bull semen 0 0 0 0 0
Improvement of calf quality 1 1 0 0 0
Maintaining existing breeds 0 1 0 0 0
Recommended by extension agents 1 3 1 0 1
Recommended by farmer group 0 0 0 0 0
Selected by inseminator 1 0 0 0 0
Ohers 0 0 0 0 0

Total 5 8 2 0 1

The bull semen of the farmers' choice was presented
in Table 2. As shown in Table 2, most PO cattle are reared
by farmers (50.41%), followed by SimPO cattle, which
are reared by 36.33% of farmers, and LimPO cattle are
reared by 13, 22% of farmers. It shows that the majority
of farmers have PO cows. Then, about 60.66% of farmers
who raise PO cows prefer to choose frozen semen from
the Limousin breed, then 47.73% of farmers who have
SimPO cows prefer to choose frozen semen from PO
breed, and about 50% of farmers who raise LimPO cows
prefer to choose Simmental frozen semen. Around
16.53% of farmers do not know what type of frozen
semen using during Al. The reasons why farmers choose
bull semen grouped by a breed of cattle (PO, SimPO, and
LimPQO) are presented in Table 3, Table 4, and Table 5.

Farmers with PO cows choose Limousin frozen
semen during Al due to the recommendation from the
extension agent, followed by the semen stock
availability. Meanwhile, farmers who continue to choose
PO frozen semen during Al are influenced by extension
agent recommendation and improvement of the calf
quality. SimPO farmers prefer PO frozen semen during
Al due to their preference of PO breed, followed by
recommendations by extension agents. Most farmers
who keep SimPO cows prefer to choose Simmental
frozen semen because they prefer the breed. Then,
farmers with LimPO decide to have Simmental semen
during Al because of the recommendation by the
extension agent and their preference of Simmental breed
compared to the other breed. Farmers with LimPO cows
prefer PO frozen semen during Al due to their preference
of PO breed. The rest of the farmers stated that they did
not know what type of frozen semen was used during Al.
They rely on extension workers to decide which breed to
use during Al.

Both PO and non-PO farmers have different
perceptions and purposes about rearing beef cattle.

Farmer's preferences of certain breeds influence them in
deciding bull semen. Previous studies reveal that farmers'
stopping keeping PO may be due to the high value of
cross-bred cattle, in which the selling price is higher than
PO [15]. This study shows that cross-bred farmers have
higher revenue than PO farmers. However, cross-bred
cattle have a higher rate of S/C and a bigger household
size than PO, which indicates that SimPO and LimPO
may require more capital and labor. This finding is also
in line with the previous study, which stated that PO
cattle need less feed, low capital, easy management, and
require less labor than cross-bred cattle [1]. Farmer's
preference for specific breeds can also be influenced by
cattle appearances, such as Simmental cross, which
farmers prefer because of its shiny red skin and rectangle
head shape [16]. All of these aspects may affect the
farmer's preferences in selecting bull semen breeds.

This study showed that extension agent
recommendations affect the decision-making process of
choosing bull semen. Extension agents have influenced
farmers by transferring the information which consents to
farmers' goals of keeping livestock and their
circumstances. Quite some farmers rely on extension
worker decisions without knowing what breed farmers
are used for during Al. It means that extension agents are
considered a reliable source of information by farmers.
Another factor that may influence farmers' choice in
selecting bull cement is the availability of bull cement.

The availability of breed varieties offers both
possibilities and problems for livestock development [1],
[17]. The use of cross-breeding has been widely
recognized to increase cattle productivity and farmers'
income. However, cross-breeding can threaten valuable
breeds, including PO as a local breed [17]-[19]. Previous
studies reveal that extension workers greatly influence
every farmer's decision-making in many government
programs [20]-[22]. Therefore, to maintain the existence
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of PO as local cattle, extension workers have a prominent
role in leading the breeding program.

4. CONCLUSION

The selection of frozen bull semen during Al by
farmers in the four districts was motivated by the level of
preference for certain breeds of cattle, the availability of
frozen semen, and recommendations from extension
workers. This study shows that although breeders mostly
do cross-breeding, efforts to maintain the blood of local
PO cattle are still carried out by some breeders because
of the level of preference for PO. In addition, the
extension agent's opinion can influence farmers both in
maintaining PO cattle and cross-breeding.
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