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Abstract

Simantri is a regional government program started in 2009 which is one of the solutions to overcome the limitation
of agricultural land as a result of land conversion and to improvement the farmer's income in Bali. The aims of
this research were to analyze the condition of Simantri application level in Bali, and also the influence of farmers
human resources quality and the Simantri group condition on the application of cattle breeding, food crops, and
cattle waste processing. Structured questionnaires were used to obtain information from 138 respondents
consisting of chairmen, secretaries, and treasurers of forty-six groups of Simantri from 2009-2010. The groups of
Simantri selected by purposive sampling method. Data obtained were analyzed by a descriptive method and
statistic analysis. Results indicated that on average the Simantri application level classified very high. When
viewed from three types of main Simantri activities, it turns out the application level of cattle waste processing on
average is classified as moderate. The farmer's human resources quality have proved has a positive and significant
impact on the application of cattle breeding, food crops, and cattle waste processing. The Simantri group
condition statistically has the positive but not significant effect on the application of cattle breeding, food crops,
and cattle waste processing.
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1. Introduction
1.1 Background of the Study

The problem facing the world today is the increasing number of people that are not counterbalanced
by the increasing amount of food available to sufficient the human life needs. Human life can not be
separated from food. Food sources not only come from crops but are also sourced from livestock.
Conversion of agricultural land to non-agricultural land has exacerbated the carrying capacity of land to
provide food for human needs. In Indonesia, since the increasing demand for land for industry and
housing has led to a decline of productive agricultural lands. The same thing happened in Bali, with the
total area of Bali Province about 5,634.40 hectares where the current agricultural land area is about 81
hectares. This number decreased drastically compared to 2000 which is about 110 hectares, before the
large-scale land conversion for housing and the tourism industry. [1] said that less intensive of
agriculture in rice fields will lead to the conversion of agricultural land. On the other side, the limitations
of capital, less of agribusiness insight, as well as traditional maintenance management are the causes of
low productivity and diversification of farming [2].

One of a solution to overcome the imbalance between the existing land area with the food
requirement is to the application an agricultural system that integrates crops with livestock. Integrated
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farming between crops and livestock have long been practiced by farmers in Indonesia, as well as in
Bali. This farming system is a solution of dependence on external input because of its complementary
nature. The purpose of farming system application in a single farming household business is to reduce
the risk of crop failure and maximize revenue.

Another reason farmers conducts mixed farming is the habit (tradition), to maximize revenues from
limited resources, and to increase the benefits of linkage and sustainability among business branches.The
sustainability of agricultural business will be achieved when considering the effectiveness and efficiency
of resource use in the production process. There are three main functions of the crop-livestock
integration model: (a) improving people's welfare and push the economic growth, (b) strengthening local
food security, and (c) maintaining environmental sustainability [3].

The integration of crops with cattle is an integrated application of farming through the concept of
low external input. This system is very profitable, because cattle beside cattle waste processed into
organic fertilizer to improve soil fertility, can also use grass and forage feed that grows wild, straw or
agricultural waste as cattle feed. This system can also increase farmers income by cattle waste
processing into compost. Compost can then be sold to other farmers or people who need it. The crop-
livestock integration system has been proven to increase farmer income [4],[5],[6].

To resolve the problem of land conversion as well as to increase the farmer's income in Bali, the Bali
Regional Government began in 2009 adopt Prima Tani model as an effort to achieve the vision in
agriculture. The adoption of Prima Tani model in integrated farming system (Simantri) was followed up
with memorandum of understanding (MoU) between Agricultural Research and Development Institution
and Bali Regional Government No: 075/12 / KB / B.PEM /2009 and No: 680 / HM.240 /1.10 / 09 on 28
October 2009 with the follow-up of the development of an integrated farming model sustainably. To
increase the District Government support followed up by the MoU between the governor and the regent
of Bali, so it is expected to synergize in agricultural development in Bali [7].

The purpose and objectives of Simantri's programme are: (1) supporting the development of
diversification of agricultural business in an integrated and agribusiness concept; (2) as one of the efforts
to reducing poverty and unemployment, supporting the development of environmentally friendly, clean
and green Bali and Bali Organic programme to "Bali Mandara"; (3) integrate crops and livestock with
completeness: compost processing unit, feed processor, bio urine installation and biogas; (4)
implemented gradually and sustainably with the target of increasing the farmers income, at least doubled
in the next 4-5 years.

The Simantri application level by farmers will be good if, this programme is really needed by
farmers in Bali to solve their problems. Besides of innovation ability, the innovation application level by
farmers will be influenced also by the attitude of themselves. The attitude of farmers to a technological
innovation is influenced by the internal factors (individual personality characteristics) and external
factors (factors outside the individual self) [8]. Furthermore, external factors such as norms, habits,
social communication, social interaction, and social learning of individual farmers in a social system are
more dominant in influencing farmers attitude and the decision to innovation. The facts show that there
are still many problems in the application of this programme. There is an imbalance between the purpose
and objectives of Simantri programme with the current condition of the Simantri group. Therefore, it is
interesting to analyze more about the application of Simantri programme by farmers who participate in
this programme.
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1.2 The problem of the Study

How is the current condition of Simantri application level in Bali? How is the influence of farmers
human resources quality and the Simantri group condition on the application of cattle breeding, food
crops, and cattle waste processing?

1.3 The objective of the Study

The aims of this study were to analyze the condition of Simantri application level in Bali, and also
the influence of farmers human resources quality and the Simantri group condition on the application of
cattle breeding, food crops, and cattle waste processing.

1.4 Hypothesis

Simantri application level by farmers who participate in this programme is good. The farmer's
human resources quality and the Simantri group condition are influences on the application of cattle
breeding, food crops, and cattle waste processing.

2. Material and Methods
Research Design

This research is a survey research designed as explanatory research design because it intends to
explain the relationship between independent variables and dependent variables. In addition to analyzing
the Simantri application level by farmers who participating in this programme, this research also
analyzed the effect of farmers human resources quality (X1) and the Simantri group condition (X2) on
the application of cattle breeding (X3), food crops (X4), and cattle waste processing (X5). X1 consists of
7 indicators (age, formal education, non formal education, Simantri knowledge, attitude about Simantri,
skill about Simantri, and experience), X2 consists of 3 indicators (residence distance, local culture,
social interaction), X3 composed from 6 indicators (use of a quality calves, provide of cages, provide
and feeding, maintenance, disease control, reproduction understanding concept), X4 consists of 2
indicators (food crops, crops waste), X5 consists of 3 indicators (biogas, compost, biourine)

Location and Time of the Study

The research was conducted in eight regencies and one city of Bali. There are 16 groups of Simantri
in Buleleng regency, 3 groups in Jembrana, Tabanan, Badung and Gianyar, 2 groups in Klungkung, 7
groups in Bangli, 8 groups in Karangasem, and 1 group in Denpasar which lasted for 3 months. The
groups of Simantri were determined by purposive sampling method.

Population and Sample

The target population in this research is the Simantri group who have followed the Simantri
programme for at least two years. The type of unit of analysis in this study is the group, which became
the sample in this study is the entire population of groups who follow Simantri from 2009-2010 which
amounted to 46 groups, whose members are work as farmers. Total respondents were 138 consisted of
chairmen, secretaries, and treasurers of forty-six groups of Simantri from 2009-2010. Census method is
the method used for sampling because the number of respondents is not too much and in order to obtain
more accurate research results.

Sources and Data Collection Techniques
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Source of data consisted of primary and secondary data. The qualitative and quantitative data were
collected directly and followed by an in-depth interview, observation, and documentation.

Research Variable

The variables observed in this research are the farmer's human resources quality as internal factors
and the Simantri group condition as an external factor on the application of cattle breeding, food crops,
and cattle waste processing.

Data analysis

Data were analyzed statistically and by a descriptive method. Descriptive method was used for
interpretation the Simantri application level by farmers who participate in this programme, meanwhile
statistical analysis was used to analyse the influence of farmers human resources quality and the
Simantri group condition on the application of cattle breeding, food crops, and cattle waste processing
by PLS (partial least square) with Smart PLS software version 2.0. Determination of the Simantri
application level by farmers who participate in this programme were measured based on the scores
achieved by respondents using the formula "interval class" that is dividing the difference between the
highest and lowest values with the number of categories [9]. The total score of the variable is based on
the number of questions in the questionnaire (not in percentage), meanwhile, the proportion or average
score of the score is the total score divided by the number of questions [10].

3. Results and Discussion
3.1 Simantri Application Level in Bali

Application of Simantri by respondents in this research is divided into three: the application of cattle
breeding, food crops, and cattle waste processing. Based on the research result, Simantri application by
the respondents can be seen in Table 1 below.

Table 1.
Distribution of Respondents Based on Simantri Application
No Variable Attainment Variable No of Percentag
Score Category Respondent e (%)
>42-5 Very High 90 65.22
>34-42 High 45 32.60
1 Simantri Application >26-34 Moderate 3 2.18
>1.8-2.6 Low 0 0
1-1.8 Very Low 0 0
Total 138 100
>42-5 Very High 120 86.95
. >34-42 High 18 13.05
o The ApplicationofThe 5634 Moderate 0 0
& >1.8-2.6 Low 0 0
1-1.8 Very Low 0 0
Total 138 100
>42-5 Very High 138 100
. >34-42 High 0 0
3 TheApplicationofThe .56 34 Moderate 0 0
ps >1.8-2.6 Low 0 0
1-1.8 Very Low 0 0
Total 138 100
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>42-5 Very High 21 15.22
o >34-42 High 51 36.96
4 [TheApplicationof The = 5¢ 37 Moderate 45 32.60
Cattle Waste Processing ~18-26 Low 6 436
1-1.8 Very Low 15 10.86

Total 138 100

Base on the research results, most respondents (65.22%) have a very high level of Simantri
application with average attainment score 4.325. From the point of view of the application of the three
types of main Simantri activities shows that most of the respondents have very high application level on
the cattle breeding, food crops, and high application level on cattle waste processing with average each
attainment score are 4.625, 4.746 and 3.135.

3.2 Direct Effect Testing

The test of the influence of farmers human resources quality and the Simantri group condition on the
application of cattle breeding, food crops, and cattle waste processing is done by t-test on each partial
direct influence lane. The result of validation test of path coefficient on each path for direct effect can be
seen in Table 2.

Table 2
Direct Test Result Testing
Path
No Relation Between Variables Coefficient t-statistics Explanation
(Bootstrapping)
1 Farmers human resources quality (X1) a The 0.769 12.512 Sioni
L . ignificant
application of cattle breeding (X3)
Farmers human resources quality (X1) a The 3.678 L
2 application of food crops (X4) 0.609 Significant
Farmers human resources quality (X1) a The 15.359 o
3 application of cattle waste processing (X5) 0.871 Significant
Simantri group condition (X2) a The 1.955 .
4 application of the cattle breeding (X3) 0.153 Non Significant
Simantri group condition (X2) & The 0.626 .
> application of food crops (X4) 0.090 Non Significant
6 Simantri group condition (X2) a The 0.039 Non Significant

application of cattle waste processing (X5)

3.2.1 Effect of Farmers Human Resources Quality on Simantri Application

In accordance with the results of the validation test of the path coefficient on each path for the direct
effects and effects in Table 2 above, the effect of the farmer's human resources quality on the application
of cattle breeding, food crops, and cattle waste processing of respondents can be described as follows:

1. Farmers human resources quality (X1) had a significant and positive effect on the application of
cattle breeding (X3). This result showed a positive value of 0.769 path coefficient with t-statistic
equal to 12.512 (> 1.96). This result suggests that the better quality of farmers human resources of
Simantri member will be able to improve the application of cattle breeding.

2. Farmers human resources quality (X1) had a significant and positive effect on the application of food
crops (X4). This result showed a positive value of 0.609 path coefficient with t-statistic equal to
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3.678 (> 1.96). This result suggests that the better quality of farmers human resources of Simantri
member, accordingly the application of food crops will be increased.

3. Farmers human resources quality (X1) had a significant and positive effect on the application of
cattle waste processing (X5). This result showed a positive value of 0.871 path coefficient with t-
statistic equal to 15.359 (> 1.96). This result suggests that the better quality of farmers human
resources of Simantri member, accordingly the application of cattle waste processing will be
increased.

In accordance with the results of the research, the farmer's human resources quality (X1) has the
greatest impact on the application of cattle waste processing (X5) compared to the application of cattle
breeding (X3) and the application of food crops (X4). This is indicated by the value of pathway
coefficient of influence X1 — X5 of 0.871, X1 — X3, and X1 — X4 respectively of 0.769 and 0.609.
This result is reasonable, because most of the respondents do not have enough skills before joining
Simantri program in processing cattle waste into solid and liquid fertilizer, whereas the skill of
maintaining the cows and food crops have been mastered from generation to generation taught by their
parents (informally) and supported by the experience of respondents who have more than ten years in
both sectors. [11] states that skills are the result of the process of someone work experience about the
method of a job because of its involvement in the execution of a job task. In extension agriculture,
adoption can be interpreted as a process of behavior change either in the knowledge, attitude, and skills
in a person after receiving "innovation" that conveyed by extension agent to the target [12].

Moreover, the addition of technological innovations introduced in the Simantri program is more
applicable on the application of cattle waste processing (X5) compared to the application of cattle
breeding (X3) and the application of food crops (X4). Therefore, it is necessary to improve the skills of
farmers in processing the cattle waste into solid and liquid fertilizer through direct training and technical
guidance. This skill enhancement is useful for obtaining compost, biogas, and biourine as fertilizer with
good quality, effective and efficient.

3.2.2 Effect of Simantri Group Condition on Simantri Application

Referring to Table 2 above, the influence of Simantri group condition on the application of the
cattle breeding, food crops, and cattle waste processing can be described as follows:

1. Simantri group condition (X2) had a positive effect but nonsignificant on the application of the cattle
breeding (X3). This result showed a positive value of 0.153 path coefficient with t-statistic equal to
1.955 (< 1.96). Based on these results can be stated that whether good or bad the Simantri group
conditions have no impact on the cattle breeding.

2. Simantri group condition (X2) had a positive effect but nonsignificant on the application of food
crops (X4). This result showed a positive value of 0.090 path coefficient with t-statistic equal to
0.626 (< 1.96). Based on these results can be stated that conducive or not the condition of Simantri
group does not affect the application of food crops.

3. Simantri group condition (X2) had a positive effect but nonsignificant on the application of cattle
waste processing (X5). This result showed a positive value of 0.039 path coefficient with t-statistic
equal to 0.571 (< 1.96). Based on these results it can be stated that the better of Simantri group
condition does not have any impact on increasing the application of cattle waste processing.
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This result is quite logical considering the Simantri group condition (X2) consisting of residence
distance (X21), local culture (X22), and social interaction (X23) as its reflected indicator is more giving
positive support on the application of the cattle breeding (X3), on the application of food crops (X4), and
on the application of cattle waste processing (X5) from the respondents. This result is in line with [13]
which states that the requirement of adoption of innovation is not contradictory to existing culture
pattern, the social structure of society and social institution, and social perception to innovation.
Application (adoption) of technological innovation by farmers are influenced by internal and external
factors. If the external factors of the respondents proved to have no effect on the level of application of
technological innovations such as the results obtained in this research, then automatically the internal
factors of the farmers who dominate the most dominant influence on the application of a technological
innovation.

The distance of respondent's residence to the Simantri location and the cultivated land is no more
than six kilometers. [14] said that the accessibility of livestock business location to the highway with + 1
km distance with diversity is less than 6 km is considered still conducive, thus facilitating the
transportation of inputs and outputs of farming or livestock business. In general, local culture in Bali is
very supportive of activities or business integration between food crops with cattle and cattle waste
processing business into fertilizer.

[15] states that norms, customs, and other social governance arrangements play an important role in
the agricultural production process. Furthermore, most of the respondents (95.65%) have a very good
social interaction with their fellow Simantri group members and with Simantri assistant officers. [16]
says that with the social interaction among farmers there are will be an information exchange about
farming knowledge and skills among them.

4. Conclusion

On average the Simantri Application level classified very high. When viewed from three types of
main Simantri activities, it turns out the application level of cattle waste processing on average is
classified as moderate. The farmer's human resources quality have proved has a positive and significant
impact on the application of cattle breeding, food crops, and cattle waste processing. The Simantri group
condition statistically has a positive but not significant effect on the application of cattle breeding, food
crops, and cattle waste processing.
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