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Abstract— Milling process is the most completely mechanized in rice farming operations in Kampar Regency, Indonesia. Small-scale
rice mills are the most popular used by rice farmers and widely distributed over paddy areas in the region. Accordingly, a survey was
conducted to recognize the distribution and use patterns of the small-scale rice mills. A total of 20 small-scale rice mills were observed
from selected districts of the regency and the machines’ owners and operators were interviewed to collect field data. The results
showed that the distribution of the small-scale rice mills was concentrated in a wider area of paddy field with a high level of
production due to a high demand of milling rice in the areas. Because of most farmers are subsistence in production and the rice will
be milled when being consumed, so the small-scale rice mills could be operated along the year. The number of paddy milled in total
for a year was 16.4 tonnes for rice mills with a capacity of 750 kg/h and 3.9 tonnes for rice mills with a capacity of 500 kg/h. However,
the number of milled paddy varied across months with the peak demand for milling rice occurred after harvesting and before fasting
month.
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objective of a rice milling process is to remove the husk and
I. INTRODUCTION the bran layers, and produce an edible, white rice kernel that
is sufficiently milled and free of impurities. Husk and bran
are not eatable; therefore, they must be removed from paddy
[5]. Basutkar et al. [7] stated that milling primarily removes
of the germ and bran layers, which contain most of the lipids
present in a rice kernel. While rice husk, which is a by-

mechanization in the Province is relatively higher than other Product of rice, can be used as a source of thermal energy to

rice operations.. Paman et al. [2] reported that mechanizatiofPrduce steam for parboiling of raw rice [8]. In addition, in
capacity of rice miling operations in Riau Province SOME countries, rice processing sector provides a significant

generally reached nearly 100% and it is the highest levelUMPer of jobs to the rural people primarily for women [9].
among rice farming operations in the province In Kampar Regency, rice mill is one of farm machines that is

Consequently, the traditional way of processing rice by handOper‘;’]‘teddby r:ire service grgups [flO]. I le i il |
pounding rice in a mortar with pestle was not practiced by _. The evelopment number of small-scale rice mills in
farmers anymore. Currently, paddy processing and milling in Riau Province hgs fluqtua_ted during _the last 5 years. I_n 2009,
the province have mostly been performed mechanically atf[he number of rice mills n t_he province was 889_u_n|ts_and
the rice mills. It is because the traditional method is increased to be 995 units in 2013 [11]. Rice milling is a
laborious, inefficient, and limited capacity [3]. Efficiency

capital intensive industry [12]. Most of the rice mills are
and productivity can be increased for improving machinery 90Vernment  assistance  from  farm  mechanization
usage for both harvesting and processing [4].

development scheme through local government budget
Milling is one of labor-intensive operations in post- (regency or provincial) as well as national budget. The type
harvest of rice production system. However, paddy (roug

hof the rice mills is small size below capacity of 500 kg/h.
rice) must be milled after harvesting and drying [5]. Milling 1"€S€ types are dominant and commonly used by small
is the process which helps in removal of hulls and barns

farmers in Kampar Regency. It is because the rice mills are
from paddy grains to produce polished rice [6]. The basic suitable for rice production that is mostly subsistence due to

small rice farming holdings. This study was carried out to

Agricultural mechanization in Indonesia was initiated by
introducing rice mill in 1950’s and followed by hand tractor
in the 1960's [1]. In Riau Province, rice mechanization has
achieved a significant development in terms of the rice mill
utilization among rice farmers. The level of rice milling
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recognize the distribution and use patterns of the small-scalgpaddy and dry land paddy, respectively. The lowest

rice mills in Kampar Regency, Riau Province, Indonesia. productivity of wet land paddy was occurred in 2014 as 2.83
tonnes.ha, while the lowest productivity was also occurred
Il. MATERIALS AND METHODS in 2014 as 1.61 tonnes:ha

A survey was undertaken in seven districts of the Kampar
Region of Riau Province, from July to September 2015. Data
were collected from 20 small-scale rice mills using
purposive sampling methods. The primary and secondary
data were used and collected by personal interview with
hiring service group managers, machine operators, anc
mechanics using a pre-structurggestionnaire The primary
data gathered including information on machine type and
make; seasonal working areas and days; daily working hours
and custom rates. While, the secondary data consisted o
number of rice mills, paddy harvested areas and other relater
data. The data collected were analyzed using descriptive
statistical techniques, such as percentage, mean, and othe ¢ Year
to present the results of the research.
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Kampar Regency is one of rice centers in Riau Province.
Rice can be found in 17 districts from 21 districts in the Fig.1. Rice harvested area, production, and productivity during a period of
regency. The rice is cultivated on wetland and dry land 2009-2014.
paddy fields and wetland paddy is dominant. Most of the
wetland paddy field is grown twice a year, while dry land
paddy filed is a single cropping system. According to Table
1, the wetland paddy contributed an average of about
64.62% of total harvested area and 78.17% of total

I1l. RESULTS ANDDISCUSSION

Mechanization of rice cultivation in Kampar Regency
has gradually evolved, although being limited for several
operations, including milling. According to Fig. 2, the
availability of rice mills tended to increase during a period of
. . . ; five years. The number of the machines increased from 66
production. Totally, this regency contributes approximately units in 2010 to be 94 units in 2014 with an average growth

8.5% of total rice production in Riau Province. g .
: . . of 11.51% annually. Based on the number of rice mills
Fig. 1 shows that the total rice harvested area experiences . :
; . . X available on the farm, the number of machines per 1000 ha
a fluctuation from year to year. During a period of five years,

) . can be known. From Fig. 2 can be seen that the number of
the total rice harvested area increased about 2.14% annual%aehines er 1000 ha tends to sliaht increase from 4.3 units
on average with the highest harvested area of 27,098 ha iri1n 2010 top6 51 units in 2014 witgh an average rth of
2012. Contrary, total rice production decreased an average » gqo4 annuélly 9¢ 9

of 6.87% annually during the same period. The highest total
production was 71,656 tonnes in 2012. In addition, the rice
productivity decreased to be 9.32% and 0.15% for wet land

TABLE I.
HARVESTED AREA, PRODUCTIONAND PRODUCTIVITY OF RICE IN KAMPAR REGENCY DURING A PERIOD OF 2010-2014.
Wet land paddy Dry land paddy
Year |Harvested area (h) Production Productivity (ton.ha{ Harvested area (h4) Production Productivity (ton.hat
(ton) 1) (ton) 1)
2010 11,436 48,020.34 4.20 7,592 14,515.17 1.91
2011 10,302 37,557.44 3.65 6,464 10,923.63 1.69
2012 14,669 52,154.51 3.56 12,429 19,501.26 2.58
2013 11,355 35,747.61, 3.15 3,077 6,654.96 2.16
2014 10,475 29,665.90 2.83 4,761 7,658.87 1.61

Source: Food Crops and Horticulture Services [13, 14, 15, 16, 17]

150



100

/. BKampar Kiri
Z 80 94 =XIII Koto Kampar
e 66 64
= - 55 61 OBangkinang
E 60 \\ f.ﬁ! ___________________ - -
3 = BKampar
2 551 155 503
< 40 JF J_ BATapung
E 1052 ATambang
5 20 ]
z 431 462 330 439 651 825 069 OKuok
e @ .
0 ,. ,. o= - - _ BKampar Kiri Hulu
2009 2010 2011 2012 2013 2014 2015 )
309 BTapung Hulu
Year 1250 1062 @ Tapung Hilir
ey T otal number of RMUSs
i HSalo
== gmm Number of RMUs/1000 ha
ORumbio Java
Fig. 2. Number of rice mills in Kampar Regency during 2010-2014. a par Utara

BKampar Timur

B. Distribution of rice mills

The rice mills are commonly spread widely over districts Fig. 3. Covering area for Each Rice Mill and district in Kampar Regency.
that cultivate and produce rice primary wetland paddy. There
are 16 from 21 districts where rice mills are qperated inc Use patterns of mice mills
Kampar Regency. The largest number of rice mills is found
in Kampar and Tambang to be 15 units each, followed in
Kampar Timur and Kampar Utara as 11 and 8 units, ; ; .
respectively. There is a tendency that the number of ricelYPes _Of rice mills observed were grouped into - two
mills becomes larger when the paddy area and production iapacities, namely 500 kg/h and 750 kg/h. The rice mills

larger. It means that distribution of the RMUs depends uponWere ope_rate(_j every_month "?"0”9 the year. Because most
the distribution of paddy area. rice farming is subsistence in production, most farmers

Based on the number of rice mills operating in the habitually store the paddy and will just mill it when the rice

Kampar Regency, the number of hectares per machine Caﬁllrlledededlgoaconsumptll?ln. Accordmglt‘(l) Fig. 4, rice m'”Sh
be calculated for each district. This calculation can, then, M!€d as 0. tonnes with an average 1.4 tonnes per months

also describe covering area for each machine in each district'cor a capacity of 750 kg/h, while the rice mills capacity of

Fig.3 illustrates that the covering area varied across districts500 kg/h milled as 3.9 tonnes with an average 0.3 tonnes per

and the largest covering area was in Kampar Kiri Hulu to month.
reach 1,250 ha per rice mill, while the smallest of was 150
ha per rice mill found in XIIl Koto Kampar.

The number of power availability and capacity of the rice
mills was found to be varied across machines. Two small

TABLE II.
DISTRIBUTION OF RICE MILLS DIKAMPAR REGENCY IN2014

Number of Percent Districts Number of Percent
Districts RMUs RMUs
Kampar Kiri 5 5.32 Tapung Hilir 2 2.13
XIll Koto Kampar 4 4.26 Bangkinang Kota 0 0
Bangkinang 6 6.38 Salo 4 4.26
Siak Hulu 0 0 Rumbio Jaya 6 6.38
Kampar 15 15.96 Kampar Utara 8 8.51
Tapung 1 1.06 Kampar Timur 11 11.70
Tambang 15 15.96 Kpr. Kiri Tengah 0 0
Kuok 4 4.26 Gunung Sahilan 0 0
Kampar Kiri Hulu 1 1.06 Perhentian Raja 0 0
Kampar Kiri Hilir 1 1.06 Koto Kampar Hulu 5 5.32
Tapung Hulu 6 6.38 Total 94 100.00

Source: Food Crops and Horticulture Services[17]
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The number of paddy milled varied across months and
depended on demand. Interview with owners revealed thaty
the demand for milling services usually increased primarily
after harvesting. As shown in Fig. 4, the largest number of
milled paddy with a machine capacity of 500 kg/h was found
in March for about 1.9 tonnes, followed by 1.8 tonnes in July [
and 1.6 tonnes in April. While the largest milled paddy with
machine capacity of 750 kg/ha was about 0.9 tonnes for
March and the second largest was 0.8 tonnes for July. Th%]
paddy was milled mostly after harvesting on March and
before fasting month on July.
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Fig. 4. Use patterns of rice mills during 2014 [11]
(12]
IV. CONCLUSIONS
The distribution of the small-scale rice mills was
| [13]

concentrated in a wider area of paddy field with a high leve
of production due to a high demand of milling rice in the [14]
areas. The largest number of rice mills was found in in
Kampar and Tambang to be 15 units each. The rice mills[15]
were used along the year with a total of paddy milled was
16.4 tonnes for rice mills with a capacity of 750 kg/h and 3.9
tonnes for rice mills with a capacity of 500 kg/h. Because of [17]
most farmers are subsistence and milling only when the rice
will be consumed. Consequently, the number of paddy
milled varied across months and the largest number was 1.9
tonnes for rice mills with a capacity of 750 kg/h and 0.9
tonnes for rice mills with a capacity of 500 kg/h. The peak
demand for milling rice occurred after harvesting and before
fasting month.

(16]
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