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Abstract

Sugar is a strategic commodity that has becomeobiige leading import commodities in recent
years. Integration of brown cane sugar (BCS) watitle jproduction is a great business
opportunity that can be developed for rural ecoimmevelopment. This integration can
optimize the use of marginal lands, and facilitéte development of environment friendly
organic farming. The research objective was tenitfy the potential for the development of
BCS-cattle production integration based on lancoteses, technology, culture, labor force, and
markets. Data were collected through focus growgrusions and interviews of 75 randomly
from three districts (Barru, Wajo, and Bone). Tlesults showed that there is a huge potential of
302,771 ha's cultivated farm land, comprisirigl0,355 ha'’s rice fields, 86,753 ha’s dry land,
and 205.663 ha’'s paddock grazing. Cattle raisim@ cultural activity and major source of
income for most rural households. BCS-cattle préi@acintegration can generate employment
opportunities, promote sugar and meat import sisbn, produce biogas as an alternative
energy source, organic fertilizer, and promoteanig-based farming system. For this system to
be successful, government support is needed ablesting pilot projects at various locations
which are expected to encourage farmers to adapgtdevelop the integrated farming system
for rural economic development.
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Rationale

An irony has occurred in Indonesia as a tropicaicajural country where most of the
agricultural products can be generated, but hasiteg almost all foods. Meanwhile, a lot of
agricultural land is not utilized in the form ofraession or controlled individually with many
landless farmers. These conditions make less aweaaf countryside sector and encourage high
urbanization. The unemployment rate in urban arsasigher than in the country side.
Unemployment rate has increased from 3.2 perceB0@® to 8.9 percent in 2009. In 2009, the
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en,

amounting to'10.7 and 7.8 percent respectivelyS(BP011). Potential areas for sugar cane
development in South Sulawesi are approximatefl@ha’s which consist df 10,355 ha’s

paddy fields and'86,7538 ha's dry land. Pasturd laralso a partly potency converted into cane
fields for the small scale cane sugar industryettgyment and at the same time integrated with
cattle development.

Sugar is a strategic commodity in Indonesia's ecgnas it belongs to the group of a
nine-basid Néeds for daily consumption. In 2016 lteational sugar consumption both industrial
and household consumption amounted to 4.55 miliams, while domestic production is only
2.44 million tons of sugar, the rest are met byang(DGI, 2018). For production to keep pace
with consumption of sugdflit is due to several oeas namely the decline in sugar cane
plantations because the land is converted to nesadexnd industrial areas, the decline in yield,
continuesly declining price of sugar , and decrgdaet efficiency (Aries and Tinaprilla, 2012).

Characteristics of the cane sugar industry is ag@esl in household scale, which is
suitable to be developed for rural population; uohg the poor and women, and much more
work items suited for labor in rural areas, inchgliwomen. The development of brown cane

sugar (BCS) can be integrated with cafl@hat'the results of the prodiiction of beef from the cattle
andthe shoots and leaves of the Sugar cane are used as feed materials for cattlé. Cow feces and urine

waste can be processed to produce organic fertibnel biogas. Manure as fertilizer is a
substitution of part chemical fertilizers and sugijpg organic farming development and biogas
as an alternative energy source. The researchtolgegas to identify potential land resources,
technology, culture, and the market for the dewelept and BCS-cattie production.
Increased production of sugar cane serves as ingodadtitution, export commodities,
which drivés regional economic development. li@alssuppofts an increase in the cattle
population by providing feeds for cattle to incsea@nimal protein, meet import substitution as
well'as provision of ‘organic fertilizer to substéuchemical ferilizer that encourage organic
agriculture. Development of integrated sugar caitke gattle is an appropriate concept for rural
economic development because it will generate e rm@ployment opportunities for the rural
population, especially for poor households throagticultural land less productive using.

Conceptual Framework

Integrated BCS-cattle Development

Markets, natural resources, appropriate technolagy, culture are a great potential for
the development of BCS and beef caftle productigagration. Sugarcane can be developed
easily on[marginal or not utilized lahds. In intdy, many sugarcane is planted on asphalt
sidewalk in both rural and urban areas, and caw gvghout well maintained. Cultivation of
sugar cane has long been known to the farmer donlesia, including processed into brown



sugar or palm sugar substitute such as specifid as&aka raw vinegar, and sweetener in
Japan (Astuti, 2009).

Cane processed into BCS can be regarded as aeculfufarmers in some rural
communities in Indonesia. Brown sugar is widehedidor household consumption as a
sweetener, flavor and color enhancer. Brown sugarahange the soft food texture than crystal
sugar and used as a raw material for small foodo@veérage industries such as soy @adco
industries using brown sugar as a sweetener (ARLL2). In addition, brown sugar is one
alternative that can meet the needs of sugar ionesia (Sinaga, 2009).

Growing cane and cattle simultaneously to prodBiIC& and beef is an integration of
farming and organic agriculture as well. Integra®@S-Cattle farm is an innovation to the
farmer which will increase their knowledge andllskifor organic farm and sustainable
agriculture. The importance of organic farming $astainable agricultural perspectives can be
found in several studies (Eghball, et al, 2004; iKa al, 2005; Kihanda, et al, 2006 ; and
Yaduvanshi, 2003), A set of agricultural technologies or innovatiormigh were simple,
effective and need based were selected and imptechén improve the knowledge, skills and
abilities of farmers (Kalyani, et al, 2013). Cutétted crops and livestock is an integrated system
for efficiency resource used, maintaining produtfiy protecting the environment and the health
of farmers and their families and at the same tadepting sustainable agricultural system
(Hesterman and Thorburn, 1994). Integration offag will also provide higher revenues due
to reducing the use of external inputs. Integrdéeching is a pattern of land use on a regular
basis, takes place naturally, and not using thereat input (El Titi, 1992). The integration of
farming also encourages farmers to develop orgtriming. According to Mannion (1995),
organic agriculture is an integrated farm that atmseflect the strong linkage between farm
biota, production and the environment as a whol@rganic agriculture is an ecological
production management system that promotes andheebddiodiversity, biological cycles and
soil biological activity. It is based on minimal auof off-farm inputs and on management
practices that restore, maintain and enhance ecaldgarmony (IFOAM, 2007).

BCS-cattle production integration is a combinatdrwo effective technolagies that can
be easily developed by farmers. Appropriate teabml(AT) is an alternative method to
overcome the problems encountered in agricultureetiaer in relation to the development,
production, development opportunities, or the d¢omabf employment opportunities. AT is a
technology appropriate to the needs of the commutmtaddress the problem of society, and to
preserve environment, and easily utilized by thenmanity 10 generate additional value from
the economic and environmental aspects (PresidentN®. 3, 2001). BSC processing
technology as an AT is cheap and easy with |has pogency in rural area to overcome the
problem in converting natural resources, absgrhinemployment, encouraging domestic
industry, and increasing incomes, especially tioalreconomy.



Rural Employment Development

Rural workers have low skills and ‘are flexible me¥ing the employment opportunities
available in rural areas, especially in agricultamed the informal sectors. Therefore, it is
necessary to develop a relatively inexpensive imvest in which can be easily developed
locally so that rural unemployment and urbanizatam be resolved. The skill level of work
needed for the BCS-cattle production integratios generally lower as well other rural
employment. Low human capital, education and agpee are dominant characteristics for
rural labors (Renes and Ridder, 1995; Gorgens, ;200if 2002).

The problem of unemployment is not only economsgués but more related to social
issues. Types of jobs created in the economy meish taccordance with the capabilities and
expectations of the work force (Suryadarma et @Q72. One of the efforts to boost growth
through human resources investment is creatingaeuic activity which has a potential market
of products, available local resources, and supddsy innovations for appropriate technology.
In an era of global trade liberalization tends tavel demand for specific products
environmentally friendly, and is produced naturaliyll have a strong bargaining position
because it can be developed as an industrial daper intensive, involving many members of
rural communities (Darma, 2012). Small scale Irdaegpt BSC-Cattle is a new technology easily
adopted by rural people or famer with low levelediucation and skill, large number of family
labor, especially with female labor. It could Bsoaconsidered as training process for low input
for external sustainable development.

This is the reverse of many intensive or commémmmodity. The study conducted
by Baffoe-Asare | et al. (2013) that social cap#éald training are variable strongly and
significantly influencing adopt technology on cocdarm. The small scale industrial
development based BCS-cattle integration is a eginof labor transformation from urban to
rural area. although this is contrary to the cohgepposed by Feridhanusetyawan & Stahl
(2001) that there is the transformation of lalmthe global competition from rural to urban
areas, from low-technology-based industry to modeomnologies, or employment from low-
tech and labor-intensive industries to capitalastee modern industry.

Employment in agriculture and the urban informattse can be expanded due to the
labor market and the social structure of the seetuich is sufficiently flexible to absorb the
workers who are not absorbed in the formal seae(2007). At the same time, the capacity
of community is needed to be improved throughrnisitee labor investment with appropriate
technology as a potential way to improve rural Eyipent and the quality of human resources
(Darma and Arsyad, 2010), so the development o€CB&tle integration is an economic
development concept for rural economic develagmethe rural labor development is a key
strategy for rural development and agriculturaurdries as well (Ellis,1998; Foster and
Rosenzweig,1995).

Research Method



The study was conducted in three districts ascémer of the development of cattle in
South Sulawesi, Indonesia. Specifically Barru riitt the center of Bali cattle germ plasm
development, Wajo district is an area that gensrBES in the 1960s, and Bone district is an
area of the largest sugar cane planting area ithSwlawesi, South Sulawesi IS one province in
Sulawesi Island which located in central part afdnesia

Primary data was collected by the method of focosig discussions and interviews with
a sample randomly selected farmers of 30 farmeBamu district, 25 farmers in Wajo district,
and 20 farmers in Bone district. The data collectedude methods of animal husbandry, the
potential development of intensive stall, cane fh@nand cultivation of BCS. Secondary data
covering the area of unutilized agricultural landhe area of grazing, sugar cane planting area,
and the BCS development site are taken from theeotif South Sulawesi Statistical Bureau.
Qualitative analysis methad was used to deschbalevelopment prospects of integration BCS-
cattle based on the potential of natural resourappropriate technology, culture, labor force,
and market.

Result and Discussion

Land Resources Potency

The development of cane and cattle in South Sidahes a huge potential. Cane can
be developed in the area of non cultivated agucaltland and grazing land, while cattle can be
developed by utilizing an abundant unutilized agtioral waste! Farmers who have extensive
business orientation and are supported by labaiggzk grazing land can be converted to cane
farm and integrated with cattle.

Agricultural land resources in South Sulawesi cstssof wetland and dry land with a
total area of 2,434,968 ha’'s in 2010. A total o2 384 ha's of rice field and about 62,14 per
cent of irrigated, while dry land (not for paddyB%2,524 ha's. Approximately 10,355 ha of rice
fields or 1.78 percent of the total paddy field$jlev 86,753 ha's or 4.68 percent of the total area
of dry landfare not cultivated in South Sulawesij@ilized.

Table 1.The potency land cultivated and non-cultiveed for cane development (ha)

No. | Kinds of Land 2007 2010 Changes | Percentage
(ha) (ha) (ha) (%)

1. | Unutilized rainfed 7,527 7,368 159 2.11

2. | Temporary Unutilized rainfed 4,194 2,987 1,207 28.78

3. | Uncultivated Dry Land 114,297 86,753 27,544 24.10

4. | Paddock Grazing 111,500 108,555 2,945 2.64

Total 237,518 205,663 31,855 13.41

Source: South Sulawesi Provincial Office of Food &forticulture, 2011.

There still around 97,108 ha consisting of 10,8850f rice -fields and 86,753 ha dry
land |are potency for cane development. Pastureitaadgotency to convert into sugar cane for
the development of household scale sugar canetiydusd cattle development in an integrated



manner. If the 50 percent land (205,663) is usedtdgar cane development then there is about
52.5 thousand hectares with average of 70 tonglhd 10 percent of sugar cane conversion
factor of sugar cane production potency. Meaningt,t-sugar production is about 367.5
thousand tons or about 13 percent of national moolu or about 20 percent sugar imports can
be substituted, and additional cattle that candy &t least 500 thousand head of cattle, or about
50 percent cattle population in the South Sulawesi.

Human Resource Potency

BSC is a business that can be developed in smalhedium-scale and very suitable to
encourage the rural economy in Indonesia. BS&oviding employment opportunities
throughout the year, so the risk of food shortage®t supported with a continuous income can
be overcome. The development strategy of farmetis kmited resources can be done with the
development of integrated BSC-Cattle with low céamtming can provide higher revenues
(Blanc, et al, 2004)

Large population and lesgptimal resource use generate unemployment. Thelgion
of South Sulawesi in 2010 was 8,034,776, approxma®, 272,365 employment and 298,952
unemployment, including open unemployment about4 Ogdercent of total population
(BPS,2011). BPS(2013) reported that the employment opportunitreSouth Sulawesi has
increased with very little growth. The total labimrce in South Sulawesi Province reached
3,634,355 people in February 2011 with an increzseearly 97.5 thousand or 2.76 percent
compared to the total labor force in February 20IDhe total labor force in South Sulawesi in
2012 reached 3,642,426 people, an increase of thaneeight thousand people compared to the
total labor force in 2011 to as much as 3,634,3&&pfe. The total working population in 2012
as much as 3,407,181 workers or suffer an incretaémost 16 thousand employees compared
2011. The rate participation in the labor force6ts percent in 2011 getting down to 64.6
percent in 2012, the open unemployment rate ope®.4 percent in 2011 getting down in
February 2011 down to 6.5 percent in 2012 , thelbmmof people employed in the agricultural
sector reduced about 123 thousand workers, am 1,592,299 workers in 2011 to be 1,469,325
workers in 2012; while other sectors have incredsg@bout 2,2 thousand in the processing
industry and around 60 thousand in trade / resthuseccommodation services. GDRP (Gross
Domestic Regional Product) for processing sectoreimsed by about 6.10 percent and trade
sector, hotels and restaurants 10.07 percentgagrduring the period 2005-2010.

Employment opportunities in the agricultural secfmrcluding farming, forestry, and
fisheries) increased by 50.9 thousand workers fig569,316 workers in 2009 to 1,620,177
workers in 2010 (BPS, 2011 ). It is caused duartancrease in undertaking agricultural area
around 13.14 percent of the farming acreage coupi#d processing of agricultural produce.
GDRP of agriculture increased by about 4.03 perpentear during the period 2005-2010.

BPS (2011) also reported that total female worldoirt South Sulawesi reached 1,07
million people or 88 percent in 2009 which wasr@ased from 2005 with 71.10 percent of
total of female labor. The proportion of the femalorkforce was 47.9 percent in agriculture,



particular interest is the proportion of female keys absorbed in the processing industry tends
to be higher than male employees respectively geés8ent and 6.05 percent and that is good in
urban areas or in rural area. Based on these tti@ie is a potential workforce to develop the
BCS-cattle integration around 1,289,419 peoplealbout 35.4 percent of the work force
available, temporary employment opportunities cancieated with the expansion model is at
least 150 thousand job opportunities. Cane-cattégrated is an excellent economic activities
because it can optimally utilize unproductive egitural land, develop livestock population,
support the development of organic agriculture atgeemployment opportunities around 2-3
people per hectare, reduce the level of povertyiial, and empower women workers (Darma
et al, 2012).

Market Potential of BCS and Beef

Sugar is a strategic commodity in Indonesia's eggnas belonging to the group of nine-
basic needs for daily consumption. In 2010, totlamal sugar consumption both industrial and
domestic consumption amounted to 4.55 million tevis)e production is only 2.44 million tons
of sugar (DGI, 2012). Shortage of sugar supply emet by importing sugar. In Table 1, it
appears that national production is unable to rtteeheeds of overall consumption and so the
government had to import sugar. Sugar consumptan rot be matched by domestic sugar
production due to several reasons, due to the dseii@ sugar cane plantations because the land
is converted to residential and industrial arehs, decline in yield, sugar prices continue to
decline, and decrease sugar plant efficiency (Kaen& al, 2012, Ariesa and Tinaprilla, 2012).

Table 2. Production, import, and domestic consumptin of sugar (in million ton)

. Total Household | Industrial Total

Year Production | Import . .

Supply consumption | consumption | demand
2005 2.24 2.37 4.61 2.78 1.21 3.99
2006 2.31 1.71 4.02 3.08 1.22 4.30
2007 2.95 2.84 5.79 3.39 1.31 4.70
2008 2.57 2.04 4.61 3.83 151 5.34
2009 2.30 2.75 5.05 2.97 1.57 4.54
2010 2.24 291 5.15 2.86 1.69 4.55

Source: National Symposium of Sugar, Surabaya,nesia, 2012.



Sugar supply shortage will be met from brown suggone of the alternatives that can
meet the needs of sugar in Indonesia (Akzar, 200%). potential market BCS magnified by the
food industry such as in East Java with the neéd¥el0 thousand tons per year, while the
industries can only meet the production needs abahbusand tons (Rosdiansyah, 2012). BCS
also has export potential with the greatest denfieord Canada, USA, Belgium, Australia, and
Europe with the amount reach 500 tones per monite e current sugar supply is only 30 to
50 tons per month (Akzar, 2012). East Java previmgs a sugar can manufactory, owned by
Ahmad Rubai, who hasecambecomethe sole producer and exporter of sugame to Japan
since 1995. Rubdias—exportduas exportedugar cane as much as 300 tons per year with a
turnover of Rp. 15 M per year. Japan uses sugae eanraw material for industrial syrup,
ketchup, and cake (Astuti, 2009).

On the other handbeef consumption per capita of Indonesia has rebtl& kg. This
figure is low when compared to other countries autBeast Asia. Beef consumption per capita
of Indonesia has reached 1.87 kg. This figure 18 When compared to other countries in
Southeast Asia. Low consumption even then, Indaneseds at least 448,000 tons of beef per
year and from these, only about 85 percent of whahbe met by domestic beef production and
the remaining approximately 15 percent was derifrech imports. Based on these data the
number of cattle that is needed is the equivalért.48 million meat weighing 100 kg net per
cow or cows imported amount of 672 thousand (1xquerof the 4.48 million head). This
deficiency can be met from the cattle populaticgreéase in South Sulawesi, about 500 thousand
or approximately 74,4 percent as a result of theeldpment and integration BSC-cattle.

Development of Brown Cane Sugar

Processing of cane intdorown sugar can be considered as a new economiigtyact
known by farmers, especially in the area of cargastactories in South Sulawesi. Farmers are
presently interested in planting sugar cane forghaluction of not only sold to sugaane
factoriegane factoriesbut also processed to BSC and integratedly vattiec There is renewed
interest in reintegrating crops and livestock beeawf concerns about natural resource
degradation, the profitability and stability of farincome, long-term sustainability, and
fostering-diverse cropping systems (Russele, et al, 2007w€r@001; Cooper and Gamon,
1991).

In general, sugarcane developed in South Sulawesnarginal land with limited water
availability. Integrated BSC-cattle production ase form of farm management with limited
water in order to utilize the limited land resowwa@# marginal land. Improving the effectiveness
of land resources with limited water resources gy knowledge of good water management
practices (Word et al, 2013)

Sugar cane in South Sulawesi has the potency tebeloped based on the availability
of land, suitable climate and sugar cane cultivatechniques that are well known by the farmer
which has long been cultivated by the farmer ha tane planting area of three factories in
South Sulawesi. Over the last two years, the tcamle area of three sugeane mills have



increased about 5 percent. The increase occurregeirdominafite oPG-Takalar (Takalar
Sugar Factory-PG) while bofhG-Bone (Bone Sugar Factory-PG) aR@&G-CammingCamming
Sugar Factory) decreased respectively 0.60 and fedSnt. This is because for a decade, the
three sugar mills suffered losses. The developraknane plantations has occurred in people's
cane farm because it is supported by governmegrams in order to increase the domestic
production of sugar and rédlice sugar imports.

Table 3.The cane area on the region of three sugamte factoriesiih South Sulawesi,
2010-2011 ( ha)

S

No. | Factories /Acquisition
Land

2011 Change

l. PG-Takalar

- Cane of Factory

- Cane of Farmer

II. | PG-Bone

- Cane of Factory

- Cane of Farmer

lll. | PG-Camming

- Cane of Factory

- Cane of Farmer

IV. | Total

- Cane of Factory

- Cane of Farmer

LU L
IgEEaTE
-

Sources: South Sulawesi Provincial Office of Plaata, 2012.

The total area of cane for thé three plants in IS@ulawesi increased frof 10,196.42
hd’s in 2010 t012,900 A&’s in 2011. This increasmpmrised0f 22.14 percent and 15.14 percent
of the concession and farmef sugarcane acreages respectively.

The development of sugarcane area owned by farngerfinanced by National
Development BudgetAPBN-Anggaran dan Pendapatan Belanja Negathe credits of food
security and energ\KKPE-Kredit Ketahanan Pangan dan Eneydgsom BRI Bank, Partnership
Program for Environmental DevelopmemKBL-Program Kemitraan Bina Lingkungpfrom
PTPN-X company. Over a decade ago, the procegsanpd for sugar cane milling of the three
sugarcane factories was short due to limitedlavidity of can raw materials. Sugarcane
acreage around 13 thousand hectare and an avaxatyeciivity of 60 tones of cane per hectare
and milling capacity 2,500 TCD (tones can day),tlsat the production processing period of
three plants is only about 70-90 days per yearchvbhould be in normally around 150-180 days
per year. Development of BCS could encourage fesntegrow sugar cane then make cane to
BSC or sold to sugar factories.



Cattle Development Potency

Raising cattle is a way of life for most of therfars in the South Sulawesi region and
serves as a source of additional income and soreenthin source of income. Various
innovations are also carried out by farmers, susehtha development of collective cages to
streamline workforce secure needs, livestock weallection that can be converted into organic
fertilizer and biogas (Darma, et.al, 2012). Intégda BCS-cattlel production is one of the
important farm model, generating benefits, creatngployment opportunities in rural areas,
attracting the labor force to work in the agricudlusector where urban-oriented looking for
work is predominant for rural labor force. Variotgms of employment in non-agricultural
sector has becomebsolete and towards the agricultural sector inféh@ of their own business
(Darma and Arsyad, 2010; Ellis, 1998; 2000).

Cattle had good prospects and opportunities toldpvas a competitive advantage in
South Sulawesi. It is supported by the labor ingngt components which are relatively cheap,
fast agricultural land, and culture in cultivatingttle. Carrying capacity of the dry matter crop
waste as animal feed amounted to 25,807 milliolivektock in South Sulawesi on 2006 (BPS,
2010).

Table 4. Cow Population Development in South Sulawge(2007-2010)

No. | Year Beef cattle Dairy cows Total

1. 2007 666,662 1,867 668,529

2. 2008 703,303 1,919 705,222

3. 2009 769,066 1,826 770,892

4. 2010 848,916 2,198 851,114

5. 2011 1,021,110 1,894 1,023,004
Growth (%) 11.38 1.12 11.35

Source: South Sulawesi Statistical Livestock, 2011

Over the last five years (2007-2011), the beefupatpn growth in South Sulawesi
increased about 11.35 percent per year. This happenause the cow is a commodity and
development priorities of the provincial governmeit South Sulawesi. Various forms of
financial assistance provided by the governmenth @as the financing for the development of
cattle which shall returned to the participatingnks—for revolving to another farmers.
Revolving fund financing is given to sugarcane farsnthrough Cane Farmer GroWpP(TR-
Kelompok Petani Tebu Rakyatistributed by BRI bank. In 2011, BRI distribdtrevolving
funds for the development of beef cattle with saxnier groups or Rp 25 million per farmer
group for the procurement of livestock, stall, feadd drugs.



BPS (2011) reported that the population of catile&South Sulawesi has reached one
million head in 2011 which is a fantastic figurs, iis faster than planned, which one million
targeted in 2013. Districts of Bone, Wajo, and Baare cattle development centers in South
Sulawesi, so the proportion of the cattle popurabbdabout 40 percent of the total population of
cattle in South Sulawesi, or 60 percent of thelegbpulation is spread in 19 districts in South
Sulawesi. The density of population in the two riit¢ of Bone and Barru is very high,
respectively 20.73 and 22.68 heads per hectaride Wie average cattle density for the South
Sulawesi was 5.23 heads per hectare and othes anda3.74 heads/ha. This figure shows that
the development of an integrated sugarcane invibaltstricts should be promoted, because the
cattle business is a main business most of therfaomemunity in both regions.

Cattle, the utilization of agricultural waste, ahe intensive stall system are the form of
farming activities that can support the developmehtintegrated sugar cane-cattle farming
system. Cattle has grown mostly farmers in Southev@si with farm system from the
traditional grazing system -tothe system supported by intensive stall with ipaldr grass
grown. There are farmers who use agricultural evéstim grain and fodder crops as the feed
sources, but in small quantities.

Table 5. Number of Respondents (advanced farmers) three districts based on rice
farming and livestock cultivated

No. | Farm Classifications District of | District  of | District of
Barru (n=30) | Wajo (n=25) | Bone (n=20)

I Commodity
Paddy 76.6 % 60.0 % 90.0 %
Crops 20.0 % 60.0 % 75.0%
Bulrush 36.6 % - 62.5 %
Cane - 30.0% 82.5%
Cattle 86.3% 25.0% 62.5%

Il Cattle Farming
Range of Ownership (head) 2-14 2-25 5-25
Average of Ownership (head) 6.5 8.8 7.0
Farmers as Agricultural Waste Users 80% 15.0% %2.5
Intensive Cage 3.3% 5.0% 37.5%
Seller of Manure 10.0% 25.0% -

Sources: Primary Data, 2012.

Farmers cultivate paddy, crops, and cattle werg¢henthree study location, but forage
and sugar cane cultivation has not been done iarals. Cattle management systems differ
among the three areas. Cultivation/of forage agrit@ltural waste utilization correlated with
cattle management development as the case in #tedDiof Bone and Barru. There is great



potential area for the development of an integr&€&-cattle the three study sites, Barru, Wajo,
and Bone districts.

Communities in Wajo district were the first to km@r processcane into brown sugar,
but this business was not growing because it wassapported by processing technological
innovations.  Cattle business is also done byestammers, but more in the form of grazing
system. Semi-intensive or intensive systems haea lo@roduced by the government, but|was
not well responded to the community. They are us#d to cultivating specifically fodder or
using agricultural waste so that the cattle businesstill a secondary enterprise, even though
Wajo district is one of Bali cattle development g in South Sulawesi.

Cattle, especially Bali cows is the traditional iness or culture for most farmers and
growers as well as the main business, so Bartudlis one of Bali cattle development centers
in South Sulawesi as well as local germplasm pvasien of Bali cattle in Indonesia. Cows are
breed by semi-intensive and intensive. Semi imtens done using natural sources of feed in
the form of forage that grows wild and agricultunadste such as straw, corn stalks, and other
crops, while intensive culture is done by usirgparce of food from the cultivation of elephant
grass(orchard grass) hay, processing manure, and urine to predarganic fertilizers.
Farmers in Barru district are not familiar with egplant that can be processed into sugar and as
a food source cattlevhich every rancher in Barru is raising cattlenssn 5-10 heads. It can be
said that every 5 cows can provide employment dppdres around 1 person. Cow manure and
biogas aredutilized in this area. Faces as manure is soRIp&00/kg while the urine is process
to liquid fertilizer product, but the concentratiand effectiveness of urirase is not known yet
by farmers.  Cultivation of sugar cane-toystals sugar isvell known farmer in the district of
Bone since the 1960s when PG Bone was built, howéwve processing technique has not been
widely known BCS by sugar cane growers in this areduding the top of the cane has not been
use extensively as a source of green livestocks Tppens because sugar harvest conducted
simultaneously, causing time availability of sugane tops as cattle forage food source is very
short, so it was not a concern by ranchers.

District of Bone is also a center for cattle depshent in South Sulawesi with the largest
cattle population amonglistricts in South Sulawesi. Cattle, especialiiBows is a traditional
livestock or breed-most farmers and growers as well as the main bssing the cows is
cultured—bycultured bysemi-intensive and intensive. Semi intensive isedby using natural
sources of food in the form of forage that growsdveind agricultural waste such as straw, corn
stalks, and other crops, whilatensive culture is conducted by using food sesimf yield grass
farming (orchard grass) and hay

BCS-Cattles Integration Appropriate Technology
Cattle, agricultural waste utilization, and intesesistall system is a form of agricultural

activity that can support the integration of sugaec farm and livestock.BCS could-be
produced easily by harvesting sugar cane farmnelyt and followed by the growth of new



shoots that can be harvested as puppies afteraat iene months old. Sugar cane can be
harvested every day in rotation for 7-8 months pear, or during the off-season of rain.
Household farmers can harvest 0.5 to 1 ton peradajepending on the cultivated sugar cane
area. The nature of this crop, sugar cane shoeedeas a waste that can be used as fodder. In
addition, theras—melasseis molassesaswaste-producegvaste produceduring in the process
of cooking-cane juice into BCS. Molassessis—excellerdin excellenmixture of cow's food.
The'processing of 'BCSIis an appropriate fechnolpgl), using sugar cane juice
machine that can be manufactured locally and pedvby an engine of 8-12 HP (Horse Power),
and complemented with a stove cooking using peuesl lwith 4-6 units for each stove, The
processing capacity is about 2 tons of cane per dsi-BCS is fuelled efficient because the
bagasse produced from sugar cane juices as anyesmrgce is enough to cook the sap of sugar
cane to the BSC. BCS-cattlintegration[production can be developed locallyhwat small
amount of investment and support the developmémbtensive stall integration with bio
digester which is an AT that has been well knowrnh® rural community, but has not been
developed because it is not supported by the dittya of adequate feed to grow cow.

development. The creating new rural agriculturapelyment positively influence the growing
of non-agricultural sector (Brazil and Bukenya, 2D1This contrasts with other regions,
business linkages of agriculture and non-agricaltsectors lowers farm incomes, especially for
small-scale farmers who, because of lack of landcapital, are engaging in non-farm
employment to supplement farm incomes (ADB, 2003).

BCS will encourage the development of the caitipulation growth both in cultivation
and fattening systerrl, Based on data collectectiieapotential of cattle weight increase about
0.25 percent of body weight to about 10% of foodde (plus a bit of concentrate) or 3 percent
of dry matter/concentrated. This means that eves/kg of concentrate can be changed at least
2.5 percent or every one kg of forage to a mininafrd.25 % of mea per day. The potential of
Bali cattle weight is average of at least 0.25pleg day of 100 kg cattle weight. This weight
gain was lower when compared with some other rekeahich were 0.2-0.3 kg / day with a
traditional culture, 0:35 kg / day by giving foesgand 0:42 kg/ day with forage and concentrate

(Sugana and Budiardi, 2012)iIntuitively, the clhe leaves are removed fiom the'Siems and
shoot leaves of sugarcane mixed with molassesagarcane juice foam is a good feed. When
used as the main feed on cattle, cow weight inerbay at least 0.25 kg / day. If the price of
beef Rp 80,000/kg or equivalent to Rp 48,000/kgiée live weight (60% of the price of
meat), which means that farmers can receive a mimirof Rp12, 000/day of additional cow
weight (0.25 kg x Rp 48,000/kg live weight).




Integrated BSC-cattle farming is a system with hhjigefficient and environmentally
friendly. This system can reduce nutrient leachgngcess because tillage activities are not
carried out, while older leaves of sugarcane usedchalch to reduce nutrient leaching during
rainy season. Leaching of N in sugarcane is difffitavoid given the absence of cover crops,
especially during the rainy season (Shoko Ishiké@44). Potential cane shoots are 30 percent
of the production of sugarcane and 10 percent efdlld leaves, or about 40 percent of food
biomass, when about 80-90 tones of sugarcane produthe total weight of approximately
125-140 tones/hal/year of biomass production, whafsists of sugar cane, shoots leaves, and
old leaves. Potential old and shoots leaves ardablafor harvest (200 days), about 150-200 kg
per day or to meet the needs of cows 8-10 headsheetare for during harvest. Cattle

development in an integrated manner with the B@8Idcprovide a workforce of about 3 people

per hectare. Problems faced by farmers is theigioovof additional feed for a minimum of 20

Conclusion and Recommendations

When BCS-cattle integration scenarios developedséioold scale BCS industries are
also growing with some potential and prospects ssch) brown sugar product can be marketed
in the form of brown crystal sugampalm suikey which are often found in hotels and as raw
materials for food industries; 2) BCS can alsodbgeloped as an export commodity in great
demand abroad because less or no chemical cosfaifhe BCS-cattlé production integration
will boost as an alternative income source of farm€&he utilization of agricultural wastes as
alternative sources of income; and 4) it is expeeen the future that there will be a processing
technology converts BCS to white crystal sugartise raw material for crystal sugar factory is
the BCS produced by big amount of cane farmerstla@dvhite crystal sugar factories could be
operated along the years or it is not dependebdes¢ason as well as conventional crystal sugar
factories.

BCS-cattle production integration is an alternatoancept for rural development and
sustainable development in South Sulawesi. Theeegseat potential for cultivated farm land
around 302,771 ha that can be developed for thelolpment and BCS-cattle integration



because of the cow is a culture and a major soofréecome for most residents in rural areas
that can be improved through the integration ottpssing BCS. Meanwhile, the development
of BCS-cattle integration creates employment opputies 3 people per hectare, sugar and meat
import substitution, biogas an alternative housghehergy source, organic fertilizers that
encourage environmentally friendly farming.

Thegovernment support is expected to make a pilotamh @rea and involving advanced
farmers considered as early adaptors to deveR{pS-cattle farm integration while encourage
other farmers to be followers.
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