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Abstract

Livestock is a subsector that has roles in supporting the economy in Lolayan
Subdistrict. In this area, cattle are developed by utilizing land under coconut trees. The
problem is the extent to which coconut plantation potentials can support cattle development
in this Subdistrict. The research objective is to analyze the carrying capacity of coconut-
cattle agroecosystem. Tonayan and Bakan villages were determined purposively, as the
villages having the most cattle. The number of respondents were 52 farmers (32 farmers in
Tonayan village and 20 farmers in Bakan village). The data were analyzed using the
analysis of Effective Livestock Development Potential and Land Carrying Capacity Index
(IDD). Results of this research indicates that the Maximum Potential of Land Resources
(PMSL) are 2728.45 Animal Unit (AU). The capacity of cattle population increase based on
land resources is 1551.45 AU. The maximum potential based on farmer household heads is
18669 AU and cattle population increase based on farmer household heads of is 17492. The
IDD value is 2.03. Based on the research findings, the land under coconut trees in the
Lolayan Subdistrict can still be optimized as a source of forage accompanied by the
increase in cattle population. Optimization can be conducted by coconut cattle integration
approach which is environmentally friendly and sustainable.

Keywords: Agroecosystem, carrying capacity, coconut, cattle

1. Introduction

Lolayan Subdistrict is a subdistrict in Bolaang Mongondow Regency which has an area of 297 km with
boundaries: The north side is bordered by Kotamobagu and Passi Subdistrics; The south side by
Pinolosian Subdistrict; The west side by Dumoga Subdistrict and the East side by Modayag
Subdistrict. It is one of the subdistricts that have the highest cattle population (Central Agency on
Statistics of Bolaang Mongondow Regency, 2012).

Livestock is a subsector that has roles in supporting the economy in Lolayan Subdistrict. Cattle
constitute livestock that is developed and become source of income of people in Lolayan Subdistrict. In
this area, cattle are developed by utilizing land under coconut trees. It is carried out by people
considering that the land under coconut trees is just overgrown by weeds. The land under coconut trees
in Lolayan Subdistrict is utilized by planting food crops such as corn, but most of the land is not
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utilized. The condition supports the development of cattle in this area. Mulyo et al (2012) suggests that
the development of beef cattle industry has excellent prospects by utilizing both land resources and
feed resources (agricultural and plantation waste). This development is mainly for areas outside Java
(including in Lolayan Subdistrict).

The problem is that the dry land conditions in some areas, including in Lolayan Subdistrict
which requires optimal and sustainable management. Land utilized as agricultural use can cause soil
erosion (Salendu, 2012). The dry land utilization is now facing the challenge of high land degradation.
Further consequence of land degradation according to Hermawan and Utomo (2012) is the emergence
of unproductive or degraded land. Land degradation according to Herrick et al (2010) is a problem
faced by many countries. In this case, dry land farming systems are not well understood in depth,
whereas the ecosystem diversity is quite complex.

Livestock development is beneficial for dry land agroecosystem in Lolayan subdistrict. Cattle
development is the entry point of dry land farming systems development. In addition, according to
Hermawan and Utomo (2012), livestock development encourages farmers to apply the principles of
sustainable land conservation.

Agroecosystem management of coconut and cattle in Lolayan Subdistrict is carried out by
utilizing land under coconut trees. Cattle development can be performed while maintaining
environmental sustainability. The question is how far the potentials of coconut plantation land support
the cattle development in Lolayan Subdistrict. Based on the above conditions, it has been conducted
research on carrying capacity analysis of coconut-cattle agroecosystem in Lolayan Subdistrict, Bolaang
Mongondow Regency.

2. Research Method

This research was conducted in Lolayan Subdistrict of Bolaang Mongondow Regency using a survey
method. Lolayan Subdistrict was determined purposively, as one of the Subdistricts in Bolaang
Mongondow Regency having the most cattle. Two villages in Lolayan subdistrict were chosen by
purposive sampling, i.e. Tonayan and Bakan village which had the most cattle (Central Agency on
Statistics of Lolayan Subdistric, 2012). The livestock farmers in each sample villages were restricted to
farmers who had at least 2 (two) cattle and had already sold cattle previously, as many as 52
respondents. Respondents number as many as 52 samples consisted of 32 cattle livestock farmers from
Tonayan village and 20 cattle livestock farmers from Bakan village. The data used were cross section
and time series data, and the data collection techniques were interview with livestock farmers and
direct observation in the field. Data analysis of this research was the analysis of Effective Livestock
Development Potential and Land Carrying Capacity Index.

3. Results and Discussion
Environmentally sound farming approach is an approach that begins with an ecosystem approach. An
ecosystem is an ecological system formed by the inseparable interrelationship between living things-
and their environment. Agroecosystem is a group of area of which the environment physical state is
almost the same, variability of plants and animals can be expected not to be significantly different.
Agroecosystem approach attempts to tackle environmental damage caused by the application of
inappropriate agricultural system and as specific farming problem solving due to the use of technology
inputs (Sutanto, 2002). Agro-ecosystem management depends on the characteristics of coconut
farmers.

Characteristics of farmers can be seen from their level of education. The research showed that
the distributions of elementary and junior high schools education levels were respectively 40.38
percent, senior high school was 17.32 percent and Higher Education was 1.29 percent. These education
level distributions were categorized low that could affect the mindset of livestock farmers. Higher level
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of formal education according to Kiswanto er al (2004) can cause a person to think more rationally.
The educational level of livestock farmers is an important factor in the development of cattle farming
(Hartono, 2012).

Cattle livestock farmers in Lolayan Subdistrict do cattle development by utilizing land under
coconut trees either owned by themselves or belonged to other people. The research showed that there
were 34 farmers (65.38 percent) having their own coconut trees. Meanwhile, farmers borrowing other
farmers’ land were as many as 18 people (34.62 percent).

The land carrying capacity based on land tenure for livestock farmers in Lolayan Subdistrict
were different. The land area occupied by livestock farmers, either their own land or lending land, with
an area of 0.5 - 1 ha was occupied by 29 people (55.77 percent), and the area > 1 ha was occupied by
23 farmers (44.23 percent). The amounts of carrying capacity and productivity conservation of nature,
soil and water resources are determined by the interaction between the way people manage natural
resources and biophysical environmental factors (Salendu et al, 2012).

Cattle development can be carried out by taking into account the existing agroecosystem.
Determination of the utilization of agro-ecosystems in Lolayan Subdistrict is based on the development
potential of effective livestock and its carrying capacity index. The research results dealing with the
effective livestock development potential and land carrying capacity index based on Appendix 1 can be
summarized as in Table 1.

Table1:  Effective Livestock Development Potential and Land Carrying Capacity Index in Lolayan

Subdistrict
Coefficients/Variables Development Potential Value
PMSL 2728.45
KPPTR (SL) 1551.45
PMKK 18669.00
KPPTR (KK) 17492.00
IDD 2.03

The maximum potential of land resources (PMSL) under coconut trees for Lolayan Subdistrict
is equal to 2728.45 AU. It means that based on land resources under coconut trees in Lolayan
Subdistrict can still accommodate cattle population as high as PMSL value. The indication is that the
conditions of plantation land can support the development of beef cattle farming. This is supported by
the results of study conducted by Hartono (2012) stating that the development of beef cattle cannot be
separated from the development of agricultural business.

The capacity of increased cattle population based on land resources under coconut trees is
1551.45 AU. It means that to fulfill the maximum potential of land resources, cattle population in
Lolayan Subdistrict can still be increased as many as 1551.45 AU. This effort can be made to optimize
the area under coconuts. According to Mulyani et al (2011), optimizing the utilization of land
resources in supporting agricultural development in the future needs to be carried out more
productively and sustainably.

The maximum potential value based on household heads (KK) of farmers is 18669.00 AU. It -
means that based on the availability of labor in Lolayan Subdistrict, the cattle population can be
increased up to 18669.00 AU. While the cattle population based on farmer household heads can still be
increased to 17492.00. Barus (2004) suggests that one very important aspect is the carrying capacity
for the supply of labor resources.

Land carrying capacity index (IDD) as high as 2.03 indicates that land carrying capacity under
coconut trees in Lolayan Subdistrict is quite high. This means that every increase in 1 AU of cattle can
be met from 2.03 ha of land under coconut trees. The research results by Mulyo et al (2012) shows that
the value of carrying capacity in Semarang Regency equal to 1.022 is still considered having the ability
to support activities of beef cattle farming. Nonetheless, Armitage et al (2011) states that ecosystem
management is related to institutional development using adaptive co-management approach.
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Development of cattle farming is carried out by integrated farming system approach. It is
required to carry out because cattle farming is considered as one of the causes of CO2 emissions
leading to global warming increase. Besides generating resources in food needs as the source of
protein, cattle farming also generates waste that can cause potentially negative environment. It can
occur if the treatment is not carried out properly (Harlia et al, 2012). Indonesia currently ranks as
number 6 (six) in the world as a producer of greenhouse gas emissions (GHG) from agricultural wastes
including livestock wastes (USEPA, 2006 in Pratiwi et al, 2012).

Integrated livestock farming is part of the development, thus, the utilization of livestock
resources can reduce the effort risks of having sustainability principles (Soedjana, 2007). Management
system of cattle-crop integration in some areas in North Sulawesi can increase farmers' income
compared to farming systems that are non- integrated (Elly, 2008 ; Elly et al, 2008 ; Salendu e al,
2012). Management system of cattle-crop integration according to Wibowo and Sumanto (2012) can
increase farmers' income. Singh and Nanwal (2010) state that in countries developing Integrated
Farming System (IFS), it serves as a good model to help subsistence farmers achieving a reliable food
supply in a larger increase of income and environmental sustainability. Integrated Farming System
(IFS) is a Philippine farmer culture (Bareja and Sioquim, 2010).

CO2 emission reduction strategies have been widely studied by researchers, including by
Fissore et al (2011). The efforts to perform in Lolayan Subdistrict is that land under coconut trees can
be used as fodder forage crops. Planting fodder forage can also be useful in CO2 emission reductions.
However, the management of planting grass under coconut trees must comply with the recommended
one, the grazing is arranged in order to avoid over-grazing. This is due to problems of erosion,
according to Rahim (2006) it may arise due to cover grass grazed excessively (over-grazing). The
number of grazed cattle should depend on the carrying capacity of land under coconut trees.

The benefits of cattle-crop integration system according to Baba er al (2012), is the availability
of feed for cattle in a sustainable manner, land conservation and income increase as well as the
reduction of greenhouse effect. Feed technological innovation in Waste Free Livestock-Crops
Integration System (SITT-BL) according to Haryanto (2009), provides encouraging opportunities for
green and clean agricultural development. Composting activities are off farm activities for livestock
farmers. Impacts of off farm work according to Gillespie and Mishra (2011), are influenced by
government payments for farm programs. Kim and Lyon (2011) note that composting is a motivation
and strategy in the reduction of greenhouse gases. Greaker and Rosendahl (2008) suggest that the
government could implement environmental strategies and policies to influence the behavior of
companies in the upstream. Indonesia according to Warr and Joseph (2011) has set a target that by
2020 greenhouse gas emissions will have been reduced by 26 %.

The development of coconut and cattle farming can lead to both positive and negative
externalities. Negative externalities generated in non integrated coconut and cattle farming are the
reduced availability of feed, reduced employment and reduced air quality. Negative externalities
impatcs in Salendu’s research (2012) are expressed as the cost of investment in the economic analysis
of non integrated coconut and cattle farming. As the efforts to achieve positive externalities, many
countries have emphasized improvements in science and technology (Fisher - Vanden and Ho, 2010).
Leach (2009) conducts a study concerning policy responses of changes of technology, greenhouse gas
emissions and climate on world production. According to Aidt (2010), green taxes can internalize
environmental externalities and increase income.

4. Conclusions and Suggestions

The research indicates that the land under coconut trees in Lolayan Subdistrict can still be optimized as
the forage source accompanied by the increase in cattle population. Optimization can be carried out by
cattle-coconut integration approach that is environmentally friendly and sustainable.
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Appendix 1. Analysis Results of Effective Livestock Development Potential and
Land Carrying Capacity Index under Coconuts in Lolayan Subdistrict

Table1:  Analysis Results of maximum potential of land resources ( PMSL)

Coefficients/Variables Lolayan Subdistrict
a 0.80
LG (Coconut land Area) (Ha) 3308.14
b 0,50
PR (Grassland Area) 150.42
C 1.20
R (Swamp Area) 5.61
PMSL 2728.45

Table 2:  Analysis Results of Cattle Population Increase Capacity based on Land Resources (KPPTR(SL))

Coefficients/Variables Lolayan Subdistrict
PMSL 2728.45
POPRIL 1177.00
KPPTR (SL) 1551.45

Table3:  Analysis Results of Maximum Potential Based on Farmer Household Heads (PMKK)

Coefficients/Variables Lolayan Subdistrict
d 3.00
KK 6223.00
PMKK 18669.00

Tabled4:  Analysis Results of Cattle Population Increase Capacity Based on Maximum Potential Difference

and Real Population (KPPTR(KK))

Coefficients/Variables Lolayan Subdistrict
PMKK 18669.00
POPRIL 1177.00
KPPTR(KK) 17492.00

Table5:  Analysis Results of Carrying Capacity Index (IDD)

Coefficients/Variables Lolayan Subdistrict
PMSL 2728.45
k 1.14
POPRIL 1177.00
TK (kxPOPRIL) 1341.78
IDD 2.03
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