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Abstract—The use of farm machinery as a source of power in Kampar Region, Indonesia has become increasingly important and
dominant for effective and efficient farm operations. This paper attempted to highlight the farm machinery development and
utilization system policies for small-scale rice farming in the region. Data were collected through field surveys in the selected rice
production centers from 20 districts in Kampar Region. The interviews with involving farmers, government extension staff, and
machinery suppliers were conducted in September and October 2015. The results showed that the agricultural mechanization
program run by Government in Kampar region has dramatically accelerated the development of farm machinery use from year to
year. On the other hand, the low purchasing power, limited government budgets, and limited farmers’ access to agricultural credit
have decelerated the development of farm machinery on the farm level. To increase farm machinery utilization among small farmers,
the local government has developed machinery-hiring schemes to provide farm machinery for the small farmers. Recommendations
for the future development of increasing the use of farm machinery in the region are also proposed.
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power has highly influential and makes more effective and
efficient farm operations. Machine power will also be useful
The development of agricultural mechanization has madeto meet the agricultural productivity and production goals. It
a significant contribution to the success of modernization js because the use of the power input into the agricultural
process of the agricultural system in many developing process has a direct and significant contribution to
countries today. It is because the agricultural mechanizationproduction, productivity, and profitability of agricultural
is an essential element to modernize agriculture [1] and therfarms. Therefore, the use of farm machinery has become the
becomes a crucial input in agricultural production process highest level of mechanization in agriculture today.
[2]. The mechanized operations of agriculture have helped to  Currently, the level of mechanization adoption of farming
increase the primary productivity of land and labor, to practices can vary widely across countries, regions, and farm
reduce production costs and drudgery on the farm laborsareas. The full mechanized system has completed in most
and to improve the timeliness and quality of farm works [1], developed countries, while many developing countries have
[3]-[8]. The mechanized farming system is also expected tobeen striving to achieve the high level of the mechanization
make agriculture more attractive and reduce the rural-urbanadoption. The adoption of mechanization by farmers has
drift. However, the successful implementation of the followed an evolutionary process which is influenced by a
mechanization program requires a considerable effort byset of country-specific agro-climatic factors, economic
policymakers, institutions and extension workers, and thenfactors, and social conditions for which the government's
introduces new mechanical techniques, and adapts theyolicy choices have an impact [11]. Furthermore, many
techniques in agricultural production process [9]. factors are affecting the utilization and development of
Farm mechanization refers to the use of tractors and otheimachines, such as agricultural conditions, farming
engine power and equipment for carrying out farm requirements, farm management scales, economic conditions,
operations [10], which later replaces human labor andthe technical level of manufactures, and farmer’s experience
animal power used in agricultural operations. The use of[12].
machinery as a leading source of farm power will continue  Agricultural mechanization particularly the adoption of
to be more dominant in the future because of the machinefarm machinery evolves to follow various stages, starting

I. INTRODUCTION

701



from the use of mechanical power for power-intensive areas is a plantation, and only 0.9% (6.845 ha) is a paddy
operations that require a little control, followed by control- field area. Palm oil and rubber are main plantation crops

intensive operations and finally to automation of production that are cultivated by individual farmers and companies in

[13]. In Indonesia, the use of farm machinery as a source ofthe region. These plantation crops are more economical than
power for farm work operations has become one of the vitalfood crops, like rice, soybean, and corn.

programs of the local government with the aim of increasing
productivity and production of small-scale rice farming.

Both small and medium farm machines will continue to
dominate for the prospect of farm mechanization in the
country [14]. For the effective and efficient use, the size (or £ By |
capacity) and some farm machines must match to the power N ( —f'*\-f—l
required by the various cropping operations within specified |t ' i B '
time periods with the minimum cost [15].

Indonesia is one of the developing countries where the
development of machine powers in agriculture is still
relatively low. Consequently, farm power availability on the
farm is always insufficient for accomplishing farm
operations that are difficult to be performed without
mechanical aids. One of the critical problems associated
with farm power in the country is a shortage of available
farm machines, so the level of mechanization adoption :
remains low. To promote farm machinery use among small Fig. 1 Map of Kampar Region showing research location
farmers in the country, tractor-hiring schemes have been
operated [16] and mostly managed by farmer groups [17]. Rice is commonly grown on the lowland area that is
The method has been adopted by farmers in somemostly rain-fed. The problem appears when there is no
developing countries [18]-[24] and become a viable rainfall; it makes trying to use machines primarily for the
business [17]. The use of farm machines on custom hireland preparation due to a shortage of available water.
basis could help in accelerating mechanization process inTherefore, the rainy season has been a primary season for
agriculture [9]. The availability of custom hire business has growing rice in the region which usually falls on September
become essential to hasten the mechanization process andometimes October) up to March every year. During the
generate an additional income among farmers [25]. The lastseason, paddy field areas have enough water from rainfall,
findings revealed that we find hiring in tractor services so rice crop is feasibly planted on 100% of the available land
significantly increased the returns to scale in agricultural area [28]. Also, Kampar region was selected purposively to
production [26] represent the most intensive rice production system and

Although the agricultural mechanization program in Riau highest mechanized farming in Riau Province.

Province has been critically accelerated in current years, its Data were collected through field surveys in the selected
level of overall mechanization development is still relatively rice production centers from 21 districts in the Kampar
low. The development of farm machinery, particularly in Region (Fig. 1). Primary and secondary data were used and
Kampar Region, always faces with some inherent drawbackscollected during September and October 2015. The personal
such as fragmented lands, poor buying capacity of farmersjnterviews with involving farmers, group managers, and
poor technical knowledge of farmers about machines, government extension officers were conducted to obtain
limited access to the financial institution (bank), and primary data using questionnaires. The primary data
inadequate business knowledge of machinery managementollected consisted of number and type of farm machines
In the development process of mechanization, a largeowned by groups, coverage area, and seasonal working area
number of farm machines (power) are required to befor each machine. Meanwhile, the secondary data were
accessed and used by farmers to mechanize their farngathered from Statistical Bureau of Kampar Regency, Food
operations. The limited availability of farm power also Crop and Horticulture Services of Kampar Regency, and
becomes a constraint factor for the growth of farm tools andother official sources, including cultivated area, harvested
implements [27]. Therefore, it is essential to know the area, rice production, and farm machinery population. The
development of farm machines and how to use them fordata were tabulated and analyzed using simple descriptive
achieving rice production goals. This paper attempts totechniques including percentage, mean, and graphical
highlight the farm machinery development and utilization methods.

system policies for small-scale rice farming in the Kampar

Region, Indonesia. [1l. RESULTS ANDDISCUSSION

A. Development of Farm Machinery
IIl. MATERIALS AND METHODS In Kampar region, the majority of farmers hold small-
Kampar Region, which is located about 60 km south of scale farms, so the powerful machines and equipment used
the capital of Riau Province, Pekanbaru, is one of the ricefor rice farming operations in the region are the small type of
production centers in the province. The total land area of thefarm machines. Hand tools like a hoe, hand sprayer, sickle,
region is about 1,128,928 ha, and approximately 66% pedal thresher etc. are still used primarily farmers who are
(744,609 ha) is an agricultural arelost of the agricultural not able to purchase and hire farm machines from hire

/
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service providers. They are also farmers who have enougtproductivity, and profitability of rice farming. It is because
labor from their family members to perform rice farming the small type of farm machines is especially suitable to field
operations. However, the number of family members who conditions in most areas which are dominated by small-scale
are interested in working on rice farming managed by theirfarms. The principal farm machines which are mostly
parent has decreased significantly nowadays. Besidesavailable and used in rice farming in Kampar region
continuing education to university in the city, the young included power tillers, water pumps, power threshers, and
villagers prefer to find a job in the city than in their villages. rice milling units (RMU). Power tillers are tillage machine
This has been a general tendency of labor mobility in thewhich consisted of three types, i.e., moldboard plows, rotary
developing countries that has caused a shortage ofillers, and hydro tillers. It is reported that these farm
agricultural labor in the rural areas. Consequently, the machines are used under different field conditions [28].
number of old farmers in survey areas have regularly Interview with farmers revealed that hydro tillers showed the
increased that may threaten rice productivity in the future best performance and the lowest operational costs. Table 1
without using machines. shows the development of the significant farm machines in
Furthermore, the use of the small machines as a source athe Kampar Region from 2009 to 2015.
power has become an urgent need as instead of the hand
tools and drawn-animal implement for increasing production,

TABLE |
DEVELOPMENT OFMAJOR FARM MACHINES DURING A PERIOD AF2009-2015

Machinery Types 2009 2010 2011 2012 2013 2014 o015  Annual

T Growth (%)
Power Tiller 103 150 170 165 165 165 196 12.47
Water Pump 31 25 25 164 164 211 254 97.61
Power Thresher 27 34 34 37 37 37 133 49.03
Rice Milling Unit 20 69 69 61 61 64 81 44.15

Sources: Food and Horticulture Crops Services of Kampar Regency.

Generally, the rate of annual development of the farm power tillers (23 units) and water pumps (52 units).
machines on the rice farm differed among machine types and-urthermore, Bangkinang and Kampar Timur districts were
ranged from relatively low to high. The most extensive found the most significant humber of power threshers and
development was found for water pumps to reach 97.61%RMUs, respectively. The machines have not spread evenly,
annually and the rate tended to increase more quickly, whilealthough the specific larger area can be found more available
the lowest one was power tillers of about 12.47% annually. of the machines. There is a need to increase the number of
The water pumps were required a large number due to arfarm machines on the farm and equally distribute them over
increasing drought as a result of climate change occurred irthe rice areas.
the area. The machine is used to pump water from available
well or river into the paddy field especially during dry
season. In the season, irrigation canal becomes dry, and
water must be supplied from other sources. =800 -1

The number of farm machines in the region reached 664
units in 2015 or increased from 181 in 2009. The rate of
annual increase differed across machine types. They
consisted of 196 power tillers, 254 water pumps, 133 power G400
threshers, and 81 RMUs (Fig. 2). The increased trend is _
expected to affect significantly of increasing use of farm 5200
machines among small farmers. Thus, the increased number

600
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of farm machines may increase an available power on the & 2009 2011 2013 2015
farm. Eventually, the mechanization level becomes higher. = Year
The high level of mechanization reflects the success of = Power tillers BWater pumps
technological transformation from traditional (tools) to @Power threshers  @Rice Milling Units

modernization (machinery) in the farming system.
The farm mechanization programs in Kampar region have
been shown by increasing adoption of farm machines such
as power tillers, water pump, power threshers, and RMUs
(Fig 3). They have spread widely over the 14 districts which Fig. 2 Development of significant farm machines during a period of 2009-
are central areas of rice cultivation in the region (Table 2).
Tambang district found the most substantial number for both

703



supplying water into paddy field primary on dry season.

Rice harvested by sickle and afterward directly threshed by
using power threshers on paddy field area. The rice milling
is used to mill rice when it is needed to be consumed or sold
by farmers.

B. The policy of Farm Machinery Utilization System

Agricultural mechanization in Kampar Regency has
experienced much more progress during the last ten years,
although the development level differed across rice areas.
These differences can be caused by the disparity of
supplying machines and farmers’ social-economic
conditions. Farm machines for rice farmers are supplied
through two methods. Firstly, farm machines are directly
aided by government, which is budgeted every year in its
annual budgetary.

The supplying number of these farm machines is
insufficient depending on government’s annual budget. The
type of these machines mostly consisted of power tillers,

Rice milling \ power threshers, and rice milling units. The machines are
, delivered to farmer groups to be managed and used for group
Fig. 3 Farm machines used in rice farming operations members for providing custom hiring services. All group

members can use the services to work their farming
These will facilitate farmers to access farm machines operations. The kind of services available depends on the
when they require them efficiently. The power tillers are type of machines managed by groups. Now, the available
required at the beginning of growing season for performing services are just only tillage, irrigating, threshing, and
land preparation and sometimes together with the watermilling operations.
pump. The water pump is used to assist farmers for

DISTRIBUTION OFMAJOR FARM MACHINERYTIﬁBSLEIEE”CTED DISTRICTS OFKAMPAR REGION IN 2015
Districts Paddy Field | Rice Yield Machinery Tii?;er .
(ha) (tha) Power Tiller | Water Pump Thresher Unit (RMUg)J

Kampar Kiri 250 4.05 19 9 8 5
XIII Koto Kampar 55 3.85 5 0 2
Koto Kampar Hulu 90 3.75 0 1 1
Kuok 620 4.98 11 8 8 6
Salo 390 5.03 2 3 3
Tapung 50 4.50 5 10 1 1
Tapung Hulu 50 NA 1 14 3 4
Bangkinang 568 6.05 19 46 55 6
Kampar 1,894 5.02 14 5 25 13
Kampar Timur 467 4,75 15 9 5 16
Rumbio Jaya 205 4.25 6
Kampar Utara 803 4.85 6 3 7
Tambang 937 4.15 23 52 15 1
Siak Hulu 451 3.95 10 4 1
Perhentian Raja 15 NA 14 42 0

6,845 - - - - -

Sources: Food and Horticulture Crops Services of Kampar Regenregi31
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Secondly, farm machines which are directly purchased bythe Kampar Region, approximately 42.2% included into the
individual farmers from dealers. They are usually farmers coverage area of 20 farmer groups.
who have money to purchase the machines. The machines In case of tillage machine, if the total of the tilled area is
are used primarily to work their farming operations, and the divided per machine, the average of working area is only 8.3
excess capacity is offered to other (neighbor) farmers forha (Table 3). This figure is still relatively low or
hiring machinery services. Most farmers offered the servicesunderutilized because, for full mechanization, it is required
to make full utilization of their machines that are difficult to to about 10 ha per machine [38]. Short time for tillage
be achieved due to small farm holding. Table 3 presents theoperation, less demand of tillage machine by farmers, and
number of farm machines managed by farmer groups andack of operator skill may cause the low working area. The
their working areas in selected farmer groups during alack of operator skill in operating farm machinery has been
cropping season. From a total of 6,845 ha paddy field area irone of the problems of Indonesia farmers [39].

TABLE Il
NUMBER OF FARM MACHINES MANAGED BY GROUP FARMERS AND THEIRUTILIZATIONS IN SELECTED FARMER GROUPS
IN KAMPAR REGION

Number of Machines and Seasonal Utilization
Name of Groups Cover:ge Area Rotary tiller Water pump Power thresher RMU
(") Unit Ha Unit Ha Unit Ha* |Unit |Ha*
Bonca Ukam 160 4 32.0 1 5.0 1 2.9 - -
Suka Maju 115 9 50.0 2 12.0 1 2.3 1 5.5
Pulau Lestari 125 10 84.0 1 8.0 2 4.1 1 4.5
Karya Bersama 60 2 24.Q - - - - - -
Tani Bersama 235 1 12.4 - - - - - -
Birandang Jaya 250 2 48.Q - - 2 4.6 1 7.0
Karya Jaya 70 4 20.0 - - - - 1 6.3
Sinar Tani 215 3 22.5 - - - - 1 6.0
Baliok Imbo 90 2 30.Q - - - - - -
Sinar Harapan 145 1 16.0 - - - - - -
Nikmat Usaha 241 6 26.5 3 12.0 2 5.6 - -
Karya Indah 25 2 24.7 - - - - - -
Rizki Bersama 130 3 15.0 1 5.0 1 1.9 1 5.0
Sri Rezeki 190 6 41.Q - - 1 1.5 1 4.5
Titian Rizki 150 3 30.0 1 3.0 - - - -
Tani Maju 400 2 13.9 - - 1 2.3 - -
Tunas Harapan 100 2 20.0 - - 1 3.0 - -
Zoki Busamo 42 2 9.0 - - 1 1.8 - -
Kerja Bersama 85 2 20.9 - - - - - -
Pelambaian Indah 58 1 20.0 1 10.0 - - - -
Total for group 2,886 67 557.7 10 55 13 30 7| 38.8
Total for region 6,845 196 - 254 - 133 - 81 -
Percentage (%) 42.16 34.18 - 3.94 - 10.23 -|  8.64 -

Note: *Rice productivity was assumed to be 4.5 t/ha

According to Table 3 and Fig. 4, the number of farm While the power threshers and RMUs were managed for
machines managed by farmer groups was relatively small,about 20% and 9%, respectively. The most substantial
ranging from 34% for power tillers to 4% for water pumps. number of power tillers managed by farmer groups indicated
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that demand for tillage operation was higher than other Farmers, who have the smaller scale of the paddy field area,
operations. It is because tillage operation is a power-mostly use manual tools, particularly for tillage operations.
intensive operation which requires more labor and high cost.During the last ten years, farmers in the region did not use
This operation also requires a longer time by using manualanimal power to plow paddy field anymore. They deemed
tools (hoe). It was found that the operation only needed at a&hat animal power is not very efficient and slow in doing
range of 19 to 23 h.Haby using power tillers [28], [29]. It  work. Tillage operations with the animal power required to
means that the machine power can considerably save laboithe time of about 118 hours.ha-1 and 248 hours.ha-1 for dry
cost, and time. Interview with farmers revealed that both and rainy seasons, respectively [30].

primary and secondary tillage require at a range of 65 — 75

days.hd with hoe. By using power tillers, the cost for

tillage operations could be cheaper, ranging from IDR 1.2 — IV. CONCLUSIONS

o _l -
1.5 million.ha" (IDR 120 — 150 ). The development of agricultural mechanization (i.e., farm

machinery) in Kampar Region, Riau Province is relatively

£ 300 e low. The number of farm machines on the farm, however,
3 ) 4% was not sufficient to make full mechanized operations of rice
g 250 ? farming in the region due to primarily poor buying capacity
£ 200 + ] =i of farmers, limited government budgets to purchase farm
2 4 machines, and limited access to the financial institution
E 150 4 .84: i (bank). To promote utilization farm machines among small-
© = 1969 scale farmers, tractor-hiring schemes were adopted to
8 1001 ' provide farm machinery services under farmer group’s
g 50 + management. In farming practices, the utilization of farm
z AR = . machines in each farmer group is not adequate because of
0 | m— — — limited farm machines availability. Therefore, the results
Power  Water Power  RMU recommend that the number of farm machines be required to
tiller pump  thresher be increased for group farmers as well as individual farmers

to full mechanized operations of rice farming. The use of
farm machines for custom hiring should be encouraged as a
business opportunity, and small-scale farmers should be
helped to access credit from financial institutions to finance
farm machines purchasing.

Machine types
BIndividual owner O Group owner

Fig. 4 Number of farm machines owned by individual and group farmers
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