The Prospects of Brown Cane Sugar—Cattle Productiomtegration
for Rural Economic Development in South Sulawesindonesia
by Rahim Darmi A. Majdah A. Zai, and A. Nixia Tenriawartu
!Department of Agricultural Socio-economics, Univery of Hasanuddin, Makassar,
90245 Indonesia
*Department of Agribusiness, University of Islam Malassar, Makassar, 90245
Indonesia

Authors’ contributions

The study -was carried out in collaboration between all authors. Authors RD and AMAZ designed the study;
produced data gathering instrument, coordinatedadatllection. Authors RD and ANT conducted datthe@ng

and analysis, while authors RD and AMAZ wrote first draft. All authors read and approved the final
manuscript.

Abstract

Sugar is a strategic commodity that has becomeobtiee leading import commaodities in recent
years. Integration of brown cane sugar (BESyith cattle [production is a great business
opportunity —that can be developed for rural economic develogme&his integration can
optimize the use of marginal lands, and facilitétee development of environment friendly
organic farming.—The research objective was to identify the potéritathe development of
BCS-cattle production integration based on lancrgses, technology, culture, labor force, and
markets. Data were collected through focus grougruassions and interviews of 75 randomly
selected farmdfrom three districts (Barru, Wajo, and Bone). Tlesults showed that there is a
huge potential off 302,771 ha'scultivated farm land, comprising of 10,355 haicerfields,
86,753 ha’s dry land, and205.663 ha’'s paddock grazing. Cattle raising istdtural activity
and major source of income for most rural houseboBICS-cattle production integration can
generate—employment opportunities, promote sugar and meaimsubstitution, produce
biogas as an alternative energy source, organitilizer, -and promote organic-based farming
system. For this system to be successfidyernment support is needed in establishing pilot
projects at various locations which are expectedcericourage farmers to adapt and develop the
integrated farming system for rural economic depeient.
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Rationale

An irony has occurred in Indonesia as a tropicaicagiural country where most of the
agricultural products can be generated, but hasitag-almost all foods. Meanwhile, a lot of
agricultural land is not utilized in the form ofrazession or controlled individually with many
landless farmers. These conditions make less atteaaf countryside sector and encourage high
urbanization. The unemployment rate in urban arnsasigher than in the country side.
Unemployment rate has increased from 3.2 perceR0@® to 8.9 percent in 2009. In 2009, the



urban unemployment rate was1.4 percenti.c. (?2?higher than in the country sideich
about7.6 percent in the rural sectornc The same thing happened to women unemployment
e hatofmen amounting b0/ ana N 8 peIcentespectvely (BPS, 201Bptential areas
for sugar cane development in South Sulawesi apeoajmately[98108'A@’'s which consist of
0,355 hais paddy fields-and [86)758"Aa's dry land. Pasture land is alsgaitly potency
converted into cane fields for the small scale caugar industry development and at the same
time integrated with cattle development.

Sugar is a strategic commodity in Indonesia's eegnas it belongs to the group of a
nine-basidifiéeds for daily consumption. In 201l tational sugar consumption both industrial
and household consumption amounted to 4.55 miliaors, while domestic production is only
2.44 million tons of sugaso the restfidre met by imporfSBEI2018)! For praidncto keep
pace with consumption of sug@fit is due to seveFabons, namely the decline in sugar cane
plantations because the land is converted to nesédeand industrial areas, the decline in yield,
eentindestycontinuouslydeclining price of sugar and decreasi plant efficiency (Aries and
Tinaprilla, 2012).

Characteristics of the cane sugar industry is dgexl in household scale, which is
suitable to be developed for rural population; udithg the poor and women, and much more
work items suited for labor in rural areas, inchglwomen. The development of browcane

sugar (BCS) can be integrated with cafi@hat the esults of the production of beef from the catild
and the shoots and leaves of the sugar cane are used as feed materials for cattle. Cow feces and urine

waste can be processed to produce organic fertibrel biogas. Manure as fertilizer is a
substitution of part chemical fertilizers and sugipg organic farming development and biogas
as an alternative energy source. The researchtolg@iegas to identify potential land resources,
technology, culture, and the market for the develept and BCS-cattiéiproduiction.
Increased production of sugar cane serves as ingpddtitution, export commodities,
Whieh drivés regional economic developmenltl@lSo —suppors an increase in the cattle
population by providing feeds for cattle to increase animatgin, meet import substitution as
eIl Brovision e orGaniCIertiiZertoNsubstaUchemicaINTertiizer that encourage organic
agriculture. Development of integrated sugar caitle gattle-is an appropriate concept for rural
economic developmenbecause it will generatdhuge employment 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 cafflélproduciiaagration. Sugarcane can be developed
easily on[iMarginal’or not Utilizéd"lahds. In inivaly, many sugarcane is planted on asphalt
sidewalk in both rural and urban areas, and caw gvidhout well maintained. Cultivation of
sugar cane has long been known to the farameindonesia, including processed into brown



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

Cane processed into BCSan be regarded as a culture [of farmers in somal rur
communities in_Indonesia-Brown sugar is widely used for household consumpts a
sweetener, flavor and color enhancer. Brown sugarchange the soft food texture than crystal
sugar and used as a raw material for small foodb@verageindustries such as soy amduco
industries using brown sugar as a sweetener (ARAL?2). In addition, brownsugar is one
alternative that can meet the needs of sugar ionesia (Sinaga, 2009).

Growing-cane and cattle simultaneously to produce BCS-bedf is an integration of
farming and organic agriculture as well. Integra®0S-Cattle farm is an innovation to the
farmer which —will increase their knowledge and skillfor organic farm and sustainable
agriculture. The importance of organic farming $ostainable agriculturgberspectives-can be
found in several studies (Eghbadit al, 2004; Kauy et al, 2005; Kihandaet al, 2006; and
Yaduvanshi, 2003) —A set of agricultural technologies or innovation igth were simple,
effective and need based were selected and imptechéa improve the knowledge, skills and
abilities of farmers (Kalyanket al, 2013). Cultivated crops and livestock is angnéged system
for efficiency resource used, maintaining produttiy protecting the environment and the health
of farmers and their families and at the same tadepting sustainable agricultural system
(Hesterman and Thorburn, 1994). Integration afnfag 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 orgfariming. According to Mannion (1995),
organic agriculture is an integrated farm that atmseflect the strong linkage between farm
biota, production and the environment as a whel@rganic agriculture is an ecological
production management system that promotes andheastaiodiversity, biological cycles and
soil biological activity. It is based on minimal euof off-farm inputs and on management
practices that restore, maintain and enhance dcaldgarmony(IFOAM, 2007).

BCS-cattle production integration is a combinatifriwo effective technolagies that can
be easily developed by farmers. Appropriate teatmol(AT) is an alternative method to
overcome the problems encountered in agricultutegtier in relation to the development,
production, development opportunities, or the éomabf employment opportunities. AT is a
technology appropriate to the needs of the commy@taddress the problem of society, and to
preserve environment, and easily utilized by thewoinity to-generate additional value from
the economic and environmental aspects (PresidetNbo. 3, -2001). -BSC |processing
technology as an AT is cheap and eagyand has huge potency in rural area to overcome the
problem in—converting natural resourcesabsorbing unemployment, encouraging domestic
industry, and increasing incomes, especially fioalreconomy.



Rural Employment Development

Rural workers have low skills and are flexible imtering the employment opportunities
available in rural areas, especially in agricultamed the informal sectors. Therefore, it is
necessary to develop a relatively inexpensive immvest in which can be easily developed
locally so that rural unemployment and urbanizatiam be resolved. The skill level of work
needed for the BCS-cattle production integratias generally lower as well other rural
employment.-Low human capital, education and experience areirtonh characteristics for
rural labors (Renes and Ridder, 1995; Gorgens, ;20@i# 2002).

The problem of unemployment is not only economaués but more related to social
issues. Types of jobs created in the economy meish kaccordance with the capabilities and
expectations of the work force (Suryadarma et 2007). One of the efforts to boost growth
through human resources investmeistcreating economic activity which has a potentialrket
of products, available local resources, and supgdoly innovations for appropriate technology.
In an era of global trade liberalization tends tavel demand for specific products
environmentally friendly, ands-produced naturally will have a strong bargainingsipon
because it can be developed as an industrial daper intensive, involving many members of
rural communities (Darma, 2012). Small scale Iraggpt BSC-Cattle is a new technology easily
adopted by rural people or famer with low leveledfucation and skill, large number of family
labor, especially with female laboett could be also considered as training processoferinput
for external sustainable development.

This is the reverse of many intensive or commaésommodity. -The study conducted
by -Baffoe-Asaregt al. (2013showed (??%hat social capital and training are variable sitgn
and significantly influenedrg adoptd technology on cocoa farmThe small scale industrial
development baseah BCS-cattle integration is a concept of labor tfarmeation from urban to
rural areaaAlthough this is contrary to the concept proposed Bgridhanusetyawan & Stahl
(2001) that-there is-the transformation of labor in the global competitifrom rural to urban
areas, from low-technology-based industry to modentnologies, or employment from low-
tech and labor-intensive industries to capitalsistee modern industry.

Employment in agriculture and the urban informattse can be expanded due to the
labor market and the social structure of the sewatuich is sufficiently flexible to absorb the
workers who are not absorbed in the formal sede(2007). At the same time, the capacity
of community is neededo be improved through intensive labor investmeithvappropriate
technology-as a potential way to improve rural employment #radquality of human resources
(Darma and Arsyad, 2010) sSo the development of BSC-cattle integration is annemic
development concept for rural economic develagme iThe rural labordevelopmentis a
key strategy forrural developmentbfand (???)agricultural countries as we(Ellis,1998; Foster
and-Rosenzweig,1995).

Research Method



The study was conducted in three districts asctrger of the development of cattle in
South Sulawesi, IndonesigSpecifically Barru districtss the center of Bali cattle germ plasm
development, Wajo district is an area that gensrBE€S in the 1960s, and Bone district is an
area of the largest sugar cane planting area ithRulawesi/SoUtA'SUlaWesiiS'one province in
Sulawesi Island whicts located in central part of Indonesia

Primary data was collected by the method of foaosig discussions and interviews with
a sample randomly selected farmers of 30 #asnmn Barru district, 25 farmers in Wajo district,
and 20 farmers in Bone district. The data colledtedude methods of animal husbandry, the
potential development of intensive stalljgarcane plardtioring and cultivationofef BCS.
Secondary dataf coveringthe-area of unutilized agricultural landthe area of grazing, sugar
cane planting area, and the BCS developmentasitgere taken from the office ofSouth
Sulawesi Statisticdl'BlféalilQualitative analysiethodWas used to describe the development
prospects of integration BCS-cattle based on therpal of natural resources, appropriate
technology, culture, labor force, and market.

Result and Discussion

Land Resources Potency
The development of cane and cattle in South Sidahas a huge potéhtial Cane can
be developed in the area of non cultivated agricaltiand and grazing land, while cattle can be

developed by utilizing an abundant unutilized agtiral waste.lBr fafmers who have
extensive business orientation and are supportedabgr, paddock grazing land can be
converted to cane farm aridtegrated with cattle.

Agricultural land resources in South Sulawesi catssbf wetland and dry land with a
total area of 2,434,968 fla’s in 2010. A total o2 B84 h&@s oflficefieldand about 6214 per
cent of irrigated, while dry land (not for paddy)1,852,524 ha's. Approximately 10,355 ha of
rice fields or 1.78 percent of the total paddydiglwhile 86,753 Ha's or 4.68 percent of the total

area of dry landl@re’not culiiVated in South Sukiveze [lifiliZ€d.The sentence doesn’t make

sence!
Table 1,The potency land cultivated and non-cultivated forcane 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 J2041..

Indicate at the text when the reader should lodk& &.




The total area (2,434,968 ha) in South Sulawesbigously different from the potency area for
sugar cane development. How the potency for sugiae development was defined? Fertility of
soil, available area after discounting rice plant&?2 How land potential was defined?

There still around 97,108 ha consisting of 10,88%f rice- fields-and 86,753 haf dry
land which are potency for cane development. Pasture landpistency. to-convert into sugar
cane for the development of household scale sumae mdustry and cattle development in an
integrated manner. If the 50 percent land (205,663)sed for sugar cane development then
there is about 52.5 thousand hectdigst, 50% of 205,663 ha is 102,813.5 ha, not 52#0D0
Something is not clear. Please correwith average of 70 tons/hand 10 percent of sugar cane
conversion factor of sugar cane production potgioylain better: each 100 tons of sugar cane
produces 10 tons of sugar?Meaning that;-sugar production is about 367.5 thousand tons or
about 13 percent of national production or aboup@@ent sugar imports can be substituted, and
additional cattle that can be kept at least 500¢hod head of cattl&Vhat do animals are going
to eat, sugar cane or sugar cane residue? Plegéainebetter how did you get to this number!)
or about 50 percent cattle population in the SGuttawesi.

Human Resource Potency

BSC is a business that can be developed in smdlhradium-scale and very suitable to
encourage the rural economy in Indonesia. B8@ovidesrg employment opportunities
throughout the year, so the risk of food shortagesot supportedfwith a continuous income
can be overcomélmprove the sese!). The development strategy of farmers with limited
resources can be done with the development of rated BSC-Cattle with low cogt the way
thatfarming can provide higher revenues (Blagical, 2004)

Large population and lessptimal-resource use generate unemployment. The population
of South Sulawesi in 2010 was 8,034,776, approxina,272,365 employmenand 298,952
unemployment, including open unemployment abou# (o&rcent of total population (BPS,
2011).-BPS-(2013) reported that the employment opportunitieSouth Sulawesi has increased
with very little growthrate -The total labor force in South Sulawesi Provinached 3,634,355
people in February 2011 with an increase of ne@rlyp thousand or 2.76 percent compared to
the total labor force in February 2008orry, but is not possible reach to this dat&8,684,355 -
3,272,365 = 361,990, not 97.5 thousand. You aientlabout labor force)-The total labor
force in South Sulawesi in 2012 reached 3,642,4@6pke, an increase of more than eight
thousand people compared to the total labor foncG11l to as much as 3,634,355 people.
Regarding tcFhe-total working populationHere you are talking about working population. Is
this true? So, ask attention to the readir.2012reachedas much as 3,407,181 workers or
suffered an increase of almost 16 thousand employees cempa011. Therate participation
ratein the labor forceswas 65 percent in 2011 getting down to 64.6 percer2d12, but the
open unemployment ratgseniswas6.7 percent in 2011 getting down in February 20&d+nto
6.5 percent in 2012tThe number of people employed in the agriculturateereduced about
123 thousand workers, i.e. from 1,592,299 workar2011 to be 1,469,325 workers in 2012;




while other sectors have increased by about 2,@stimad in the processing industry and around
60 thousand in tradérestaurantaccommodation services. GDRP (Gross Domestic Ragio
Product) for processing sector increased by abdl@ ercent and trade sector, hotels and
restaurants 10.07 percent per year during theg@005-2010.

Employment opportunities in the agricultural sectmrcluding farming, forestry, and
fisheries) increased by 50.9 thousand workers figh69,316 workers in 2009 to 1,620,177
workers in 2010 (BPS, 2011-)t is caused due to an increase in undertakingalgural areaf
around 13.14 percent of the farming acreage coupiéd processing of agricultural produce.
GDRP of agriculture increased by about 4.03 perpenyear during the period 2005-2010.

SECIor(30:08%Y! The-particular interest ighatthe proportion of female workers absorbed in the
processing industry tends to be higher than malel@maes respectively 7.69 percent and 6.05
percent and that is good in urban areas or in aned. Based on these data, there is a potential
workforce to develop-the BCS-cattle integrationf around 1,289,419 people or about 35.4
percent of the work force availabléTemporary employment opportunitiésat can be created
with the expansion model is at least 150 thousahdpportunities.Cane-cattle integrated is an
excellent-economic activities because it can optimally utilizeinproductive agricultural land,
develop livestock population, support the develapne$ organic agriculture, create employment
opportunitiesof around 2-3 people per hectargeduce the level of poverty in ruraland
empower women workers (Darma et aD12).

Market Potential of BCS and Beef

Sugar is a strategic commodity in Indonesia's eacgnas belonging to the group of nine-
basic needs for daily consumption. In 2010, totdlamal sugar consumption both industrial and
domestic consumption amounted to 4.55 million tawisile productioniswasonly 2.44 million
tons of sugar (DGI, 2012). Shortage of sugar suppiyest by importing sugar. In Table 1, it
appears that national production is unable to rieeneeds of overall consumption and so the
government had to import sugar. Sugar consumptam rot be matched by domestic sugar
production due to several reasdfiSyidue to the dseri@ sugar cane plantations because the land
is converted to residential and industrial arebhs, decline in yield, sugar prices continue to
decline, and decrease sugar plant efficiency (Kae&t 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 2.37 461 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 2.04 461 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,rnesia, 2012.

Sugar supply shortage will be met from brown swumgmone of the alternatives that can
meet the needs of sugar in Indonesia (Akzar, 200&) BCS potential markeBESis magnified
by the food industry such as in East Java withniseds of 30-40 thousand tons per year, while
the industries can only meet the production negddout 5 thousand tons (Rosdiansyah, 2012).
BCS-also has export potentialith the greatest demand from Canada, USA, Belgiusiralia,
and Europeaswith the amountanreach 500 tones per month while the current sugpplyg is
only 30 to 50 tons per month (Akzar, 2012). EastaJprovince has a sugamnmanufactory,
owned by Ahmad Rubai, who haseambecomethe sole producer and exporterrafv (??7?)
sugar cane to Japan since 1995. Rubai-&agorted sugar cane as much as 300 tons per year
with a turnover of Rp. 15 M per year. Japan usgsisgane as raw material for industrial syrup,
ketchup, and cake (Astuti, 2009).

On the other handannual (???beef consumption per capita of Indonesia has reache
1.87 kg. This figure is low when compared to otlwmwuntries in Southeast Asia. Beef
consumption per capita of Indonesia has reached Kg8This figure is low when compared to
other countries in Southeast Asia. Low consumpgioen then, Indonesia needs at least 448,000
tons of beef per year and from these, only aboupé&®ent of which can be met by domestic
beef production and the remainjrapproximately 15 percenwvas derived from imports. Based
on these data the number of cattle that is neesd#fteiequivalent of 4.48 million meat weighing
100 kg net per cow or cows imported amount of 6¥usand (15 percent of the 4.48 million
head)It was not possible to understand these sentefiti$ deficiency can be met from the
cattle population increase in South Sulawgs{;???)about 500 thousand or approximately.Z4
percent as a result of the development and iniegrBSC-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 forpgheduction of not only sold to sugar cane
factories, but also processed to BSC and intedsateith cattle.-There is renewed interest in
reintegrating crops and livestock because of corscabout natural resource degradation, the



profitability and stability of farm income, longfta sustainability, and-fostering —diverse
cropping systems (Russekt al, 2007; Crews, 2001; Cooper and Gamon, 1991).

In general, sugacane developed in South Sulawesi on marginal laitidl lisnited water
availability. Integrated BSC-cattle productiois one form of farm management with limited
water in order to utilize the limited land resoa@ marginal land. Improving the effectiveness
of land resources with limited water resources iregiu5 knowledge of good water management
practices (Word et al, 2013)

Sugar cane in South Sulawesi has the potetioclge developed based on the availability
of land, suitable climate and sugar cane cultivatexhnigues that are well known by the farmer
which -has long been cultivatesl-thefarmerin the cane planting area of three factories in
South Sulawesi. Over the last two years, the totale area of three sugar cane mills have
increased about 5 percent. The increase occurratieirdominafite oPG-Takalar (Takalar
Sugar Factory-PG) while bofPG-Bone(Bone Sugar Factory-PG) af-CammingCamming
Sugar Factory) decreased respectively 0.60 and fled&nt. This is becausera-decadethe
three sugar mills suffered losses a decadeThe development of cane plantations has occurred
in people's cane farmbecause it is supported by government programsderdo increase the
domestic production of sugar and ré@luce sugar itapor

Table 3.The cane area on the region of three sugaane factorieslin South Sulawesi,
2010-2011r habasi9

No. | Factories /Acquisition 2011 Change

Land

l. PG-Takalar

- Cane of Factory

- Cane of Farmer

I. 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

TN
TR
i —
lJllllllllll :

Sources: South Sulawesi Provincial Office of Plaats, 2012.
Please, check all the numbers in Table 3! As youses, some of them don’t make sense.

The total area of cane for tA€ithree plants in IS@ulawesi increased frofid0,196.42
ha’s in 2010 t012,900 f&’s in 2011. This increasmprisediof 22.14 percent afididb.14 percent
of the concession and farmef sugarcane acreages respectively.




The development of sugatane area owned by farmers is financed by National
Development BudgetAPBN-Anggaran dan Pendapatan Belanja Nefyathe credits of food
security and energ\KKPE-Kredit Ketahanan Pangan dan Eneydsom BRI Bank, Partnership
Program for Environmental DevelopmemKBL-Program Kemitraan Bina Lingkungpifrom
PTPN-X company. Over a decade ago, the procegsimigpd for sugar cane millingf the three
sugarcane factoriesvas-short due to limited availabilityof can(??7?)-raw materials-Sugar
cane acreage around 13 thousand hectare and an average proidycfv60 tones of cane per
hectare and milling capacity 2,500 TCD (tones cay) dso that the production processing period
of three plants is only about 70-90 days per yaaich should be in normally around 150-180
days per year-Development of BCS could encourage farmers to gsagar caneand then
makeproducecane to BSC or sold to sugar factories.



Cattle Development Potency

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

Cattle had good prospects and opportunities to ldpvas a competitive advantage in
South Sulawesi. It is supported by the labor immgt components which are relatively cheap,
fast agricultural landWhat do you meanpand culture in cultivating cattle. Carrying caipaof
the dry matter crop waste as animal feed amourde?5t807 million of livestock in South
Sulawesi on 2006 (BPS, 2010).

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

No. | Year Beef cattle Dairy cows Total

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

2. 2008 703,301 1,919 705,222

3. 2009 769,06¢ 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 beefupaion growth in South Sulawesi
increased about 11.35 percent per year. This happeoause the cow is a commodity and
development priorities of the provincial governmasit South Sulawesi. Various forms of
financial assistanceereprovided by the government, such as the finanaimdHe development
of cattle which shall returned to the participatihgnks—for revolving to another farmers.
Revolving fund financing is given to sugarcane farsnthrough Cane Farmer GroupPTR-
Kelompok Petani Tebu Rakyatistributed by BRI bank—In 2011, BRI distributed revolving
funds for the development of beef cattle with saxnfer groups or Rp 25 milliorper farmer
group for the procurement of livestock, stall, feadd drugs.



BPS (2011) reported that the population of catil&South Sulawesi has reached one
million head in 2011 which is a fantastic figures, ia is faster than planned, whigtas one
million- targeted in 2013. Districts of Bone, Wajo, andrBaare cattle development centers in
South Sulawesi, so the proportion of the cattleutation of about 40 percent of the total
population of cattle in South Sulawesi, or 60 petagf the cattle population is spread in 19
districts in South Sulawesi. The density of popolain the two districts of Bone and Barru is
very high, respectively 20.73 and 22.68 heams hectare, while the average cattle density for
the South Sulawesi was 5.23 heagglsr hectare and other areas only 3.74 heads/hs.fighire
shows that the development of an integrated scgae in the two districts should be promoted,
because the cattleisinesds a main business most of the famer commuiritipoth regions.

Cattle, with the utilization of agricultural wastend the intensive stall systere the
form of farming activities that can support the elepment of integrated sugar cane-cattle
farming system. Cattle has grown mosgilyfarmers in South Sulawesi with farm system from
the traditional grazing system tthe system supported by intensive stall wiplarticular grass
grown.-There are farmers who use agricultural waste froaingand 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 % 76.%
Bulrush 36.6 % - 62.5%
Cane - 30.0% 82.5%
Cattle 86.3% 25.0% 62.5%

I 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% 62.5%
Intensive Cage 3.3% 5.0% 37.5%
Seller of Manure 10.0% 25.0% -

Sources: Primary Data, 2012.

Farmerswho cultivate paddy, crops, and cattle were on theetlueation studylecation
but forage and sugar cane cultivation has not bleee in all areas. Cattle management systems
differ among the three areagultivation of [forage and agricultural waste utliion correlated
with cattle management development as the caseibistrict of Bone and Barru. There is great



potential area for the development of an integrd8&$-cattlein the three study sites, Barru,
Wajo, and Bone districts.

Communities in Wajo district were the first to kmer processcane into brown sugar,
but this business was not growing because it wassapported by processing technological
innovations.—Cattle business is also done by some farmers, bo¢ i the form of grazing
system. Semi-intensive or intensive systems haes l@roduced by the government, but|was
not well responded|to the communiti.hey are not used to cultivating specifically fodde
using agricultural wasteso that the cattle business is still a secondatgrprise, even though
Wajo district is one of Bali cattle development s in South Sulawesi.

Cattle, especially Bali cows is the traditional iness or culture for most farmers and
growers as well as the main business,Barru district is one of Bali cattle developmeanters
in South Sulawesi as well as lodat germplasm preservationf Bali cattle in Indonesia. Cows
are breedby semi-intensive and intensiggstem Semi-intensive is done using natural sources
of feed in the form of forage that grows wild argtieultural waste such as straw, corn stalks,
and other crops, while intensive culture-gone by using a source of food from the cultivation
of elephant graséorchard grass) hay,- processing manure,-and-urine to produce organic
fertilizers. Farmers in Barru district are not féari with cane plant that can be processed into
sugar and as a food sourfce cattle-which every rancher in Barru is raising cattle bedw 5-10
heads. It can be said that every 5 cows can prosidployment opportunitie®r around 1
person. Cow manure and biogas -a#dized in this arealFeaces as manure is sold at Rp500/kg
while the urine is procesd to liquid fertilizer product, but the concentratiand effectiveness of
urine-use is not known yet by farmers. Cultivation of augane tocrystals sugar iswell
known by farmess in the district of Bone since the 1960¢hen PG Bone was builhHowever,
the BCS processing technique has not been widely kn®&@$-by sugar cane growers in this
area, including the top of the cane has not beenewtensively as a source of greenfeed
livestock. This happens because sugar haigsesinducted simultaneouslyith what? causing
time availability of sugar cane tops as cattle derdood source is very short, so it was not a
concern by rancher®lease, improve this sentence.

District of Bone is also a center for cattle depahent in South Sulawesi with the largest
cattle population amongdistricts in South Sulawesi—Cattle, especially Bali cowss a
traditional livestock of breedy most farmers and growers as well as the main bssjrso the
cows is cultured-by semi-intensive and intensive. Senmitensive is done by using natural
sources of food in the form of forage that growdweind agricultural waste such as straw, corn
stalks, and other crops, while intensive cultise&onducted by using food sources of yield grass
farming (orchard grass) and hay

Appropriate Technology foBCS-CattlesIntegration AppropriateTFechnolegy

Cattle, agricultural waste utilization, and intesesistall system is a form of agricultural
activity that can support the integration of sugae farm and livestock-BCS could-be



produced easily by harvestingugar cane farm routinehand followed by the growth of new
shoots that can be harvested as puppies afterast fene months old. Sugar cane can be
harvested every day in rotation for 7-8 months year, or during the off-season of rain.
Household farmers can harvest 0.5 to 1 ton peraiajepending on the cultivated sugar cane
area.Taking in accoun¥the nature of this crop, sugar cane shoot lesags-wastethatcan be
used as fodder. In addition, there-imolasses as wastgroduced during in the process of
cooking-cane juice into BCS. Molasses is-arcellent mixture of cow's food.
Thelprocessing o BCSTis an appropriate technolody). using sugar cane juice
machine that can be manufactured locally qrodvered by an engine of 8-12 HP (Horse Power),
and complementedvith a stove cooking using pans lined with 4-6 sifdr each stove The
processing capacity is about 2 tons of cane per-d@ay-BCS is fuelled efficient because the
bagasse produced from sugar cane juices as anyesmiggce is enough to cook the sap of sugar
cane to the BSC-BCS-cattle-integration[[pfodulietion can be developed locallyhwat small
amount of investmentand support the development of intensive stallegration with bio
digester which is an AT that has been well knowrnth® rural community, but has not been
developed because it is not supported by the aititya of adequate feed to grow cow.

@évelopment. The creating new rural agriculturapllyment-positively influence the growing
of non-agricultural sector (Brazil and Bukenya, 201IThis contrasts with other regionshere
(??7?) business linkages of agriculture and non-agricaltsectors lowers farm incomes,
especially for small-scale farmers who, becauska¥ of land or capital, are engaging in non-
farm employment to supplement farm incomes (ADB)30

BCS will encourage the development of the caitipulation growth both igrassland-
baseeultivation and fattening systemThis is EiESEaIoNNCNNOMMAONSErcoIeetetnat the
potential of cattle weightGain???jncreaserom -about 0.25 percent of body weight to about
10% of food forage (plus a bit of concentrate) que3cent of dry matter/concentrat&elease,
improve this sentence. It is really not possiblederstand the meaningjhis means that every
one kg of concentrate can be changed at leaste2cemof whator every one kg of forage to a
minimum of 0.25 % of meémeat???per day. The potential of Bali cattle weiglztin (???)sin
average of at least 0.25 kg per day of 100 kgecatdight. This weight gaifPlease, be specific
when you refers to weigh gaimjas lower when compared with some other researéthwhere
0.2-0.3 kg/-day with a traditional culture,:@5 kg/-day -by supplementingiving forage, and
0.:42 kg/day with forage and concentrate (Sugana and Buig20d2). [IRttitively,the'oldcane
leaves are removed from the stems and shoot ledvesigarcanexc (777 s
for what 227and sugarcane juice foam is a good feed. Whenaséfie main feed on cattle, cow

weight increased by at least 0.25/kgay. If the price of beefs Rp 80,000/kg or equivalent to



Rp 48,000/kg of pricelive weight (60% of the price of meat)yich means that farmers can
receive a minimum of RA2,000/day of additionalcow weight (0.25 kg x Rp 48,000/kg live
weight)

Integrated BSC-cattle farming is a systerth—highly efficient and environmentally
friendly. This system can reduce nutrient leachpgrgcessin the soil (???)because tillage
activities are not carried out, while older leaeésugarcane used as mulch to reduce nutrient
leaching during rainy season. Leaching of N in scayae is difficult to avoid given the absence
of cover crops, especially during the rainy seg&oko Ishikawa, 2014). Potential cane shoots
are 30 percent of the production of sugarcane Hhegbercentof-thold leavesmake up 10
percent (Doesn’t make sense. Please, revjewilich is equivalent & about 40 percent of food

biomass w\When consideringabout 80-90 tones of sugarcane production, the teeight of
what? make u@pproximately 125-140 tones/ha/yeaf biomass production, which consists of
sugar cane, shoots leaves, and old leaves. Pdteldtiand shoots leaves are available for harvest
(200 days)and about 150-200 kg per day or to meet the needs>ef-8-10 cow heads per
hectare-fer during harvest. Cattle development in an integrat@nner with the BCScould

provide a workforce of about 3 people per hect@@blems faced by farmers is the provision of
additional feed for a minimum of 20 percent foraged additional labor for bagasse

the use of sugarcane shoots and leaves shouldoetd 8 per cent of the live weight of cattle
anda high'content of lighin " must be fermentedaag Doesn't make sense. Please, review!)
(Andajani, 2011). Another problem also occurs beeathe BCS-cattle production integration

concept is difficult to develop quickly if thereris serious support from the government.

Conclusion and Recommendations

When BCS-cattle integration scenarios developedséiaold-scale BCS industries are
also growing with some potential and prospects sugch) brown sugar product can be marketed
in the form of brown-crystal sugar(palm suikey which are often found in hotels and as raw
materials for food industries; 2BCS can also be developed as an export commoditydat
demand abroad because less or no chemical cosjaifhe BCS-cattléipfodliction integration
will boost as an alternative income source of farmed will promote—F the utilization of
agricultural wastes as alternative sources of irgand-4) it is expected in the future that there
will be a processing technologyatconverts BCS to white crystal sugar, so the ravens for




crystal sugar factory is the BCS produced byamgpunt of cane farmers and the white crystal
sugar factories could be operated along the yeaitsi® not depended to the season as well as
conventional crystal sugar factories.

BCS-cattle production integration is an alternatbancept for rural development and
sustainable development in South Sulawesi. Theaegi®at potential for cultivated farm laofi
around 302,771 ha that can developedsedfor the development and BCS-cattle integration
This occurshecausesf-the-cow is a culture and a major source of income fostmesidents in
rural areagndhatcan be improved through the integration of proogsBCS. Meanwhile, the
development of BCS-cattle integration creates eympént opportunitiesfor 3 people per
hectare promotessugar and meat import substitutigrermit biogasasan alternative household
energy sourceys well aorganic fertilizers that encouragélenvironmenteaignaly farming.
Thegovernment support is expected to make a pilotawh @rea and involving advanced
farmers considered asarly adaptors to developBCS-cattle farm integration while encourage
other farmers to be followers.
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