Status of Rice Food Security of Small Farmer Households
under Intermediate Level of Mechanization in
Kampar Region, Indonesia

Ujang PAMAN?
Department of Agribusiness, Islamic University of Riau, Pekanbaru, Indonesia

Abstract

Rice is the most important staple food in Indonesia and it has become a key indicator
of food security across the country. In Kampar Region, most small farmers are facing
challenges to meet their household’s rice food security due to shrink size of rice farm and
stagnate rice productivity resulting limited application of mechanization technology. This
paper attempts to examine the status of rice food security of small farmer households
under intermediate level of mechanization in Kampar Region, Indonesia. Field surveys
were conducted in two districts, i.e. Bangkinang and Kuok of Kampar region during April
to June 2018. A total of 50 small farmers, consisting of 25 small farmers from each of the
districts, were purposively selected for samples. Data were collected through personal
interview and analyzed by using descriptive — quantitative techniques. Under current level
of mechanization, the rice production was found to average 1,376 kg with cultivated area
of 3,699 m? on average. Based on the rice production and per capita rice consumption
of 114.6 kglyear, about 56% of small farmers could fulfill a rice food need of their
households as long as 12 months or more. However, about 44% of small farmers could
fulfill the rice food need less than 12 months and even 22% of them could only suffice for
less or equal to 6 months. It was also found that it was required about 487 m? to fulfill the
annual per capita rice consumption under the present rice productivity of 3,75 ton/ha.
There is a need to increase the level and application of mechanization technology in order
to enhance rice productivity and eventually effect to rice food security of small farmer
households in survey area.
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Introduction

Rice is one of the most remarkable of cultivated crops in the world (Fonjong and
Athanasia. 2007). It is because the rice is the most important staple food for more than
50% of the world’s population and will continue to increase in the coming decades
together with increasing population that is estimated to be more than 9 billion in 2050.
Rice is also the critical source of livelihood for one billion people around the world, with

1 The article is presented at the International Congress on Engineering and Food in Melbourne, Australia, on 23 — 26
September 2019.



production dominated by rural and resource-poor households. Therefore, growth in
agricultural productivity in real terms has a positive impact on rice production and
eventually ensures household food security (Morioka and Kondo, 2017). It is become
important that the advancements in agricultural productivity play a critical role in
promoting food security at the individual and household levels.

Sustained increases in agricultural production and productivity require the
continuous development of mechanization technology to meet the production challenges
in various agro-climatic regions and encourage adoption by farmers. Machine use in
agricultural production, for instance, plays an important role in the increase in productivity
and reduction of unit cost of production resulting profitable making farming viable. The
impact of machine use on the production, productivity, cost and profitability in paddy
production was reported (Basu and Nandi, 2014).

Present level of mechanization and crop yield in many countries are quite low and
varies significantly from crop to crop and in big countries it varies from region to region in
the same country (Singh and Zhao, 2016). According to Lantin (2016), there are four
levels of mechanization based on power source and degree of control by human
intervention, namely low, intermediate, high and full mechanization levels. The
intermediate level is the operation that is carried out by a mechanical power sources in
combination with a non-mechanical source and controlled by human, e.g. threshing using
stationery axial-flow thresher where feeding of straw-and-grain materials, supplementary
cleaning and bagging are performed by human power.

Food security is the ability to secure an adequate daily supply of food that is
affordable, nutritious and hygienic (Mamba and Peter, 2016). The major elements of food
security are food availability, food access, food utilization and protection of access. Food
availability for farm households in rural areas means assurance that they can access
sufficient food through their own production or through purchase from markets, given
sufficient purchasing power (Agada and Igbokwe, 2016). The lack of resources and little
market accessibility are among the major factors that affect small farming household food
security. In addition, Family size, monthly income, food prices, health expenses and debt
are main factors influencing the food security status of rural households (Ahmed et al,
2017).

Like in many other developing countries, rice in Indonesia is also one of the most
important food crops as a source of livelihood and the staple food for the majority of
population. The rice need will continue to increase in the future together with increasing
population and developing food industries. Currently, one of the major challenges of
Indonesia is to ensure its rice production to produce enough amount to feed the
population. Accordingly, majority of rice farms that are managed farmers is small in scale
with relatively low productivity. The conditions can make difficulty to fulfill the need of rice
consumption that achieves as much as 114.6 kg per capita per year on average in the
country.



However, the question is how small farms can become viable and sustainable in the
face of various challenges to fulfil rice food security. This research attempts to examine
the status of rice food security of small farmer households under intermediate level of
mechanization in Kampar Region, Indonesia.

Materials and Methods

Field surveys were conducted in two districts, i.e. Bangkinang and Kuok of Kampar
region during April to June 2018. The locations are rice production centers in Kampar
Region and the application of farm machines for rice operations is relatively high. A total
of 50 small farmers, consisting of 25 small farmers from each of the districts, were
purposively selected for samples. The selected farmers used farm machines in rice
farming operations. Primary data were collected through personal interview with farmers
by using questionnaires. The data collected were tabulated and analyzed by using
descriptive — quantitative approach and simple regression technique.

Results and Discussion
Small farmer’s characteristics and paddy field profile

Most small farmers interviewed were women and aged from 28 to 29 years old with
an average of 45 years. Woman has a dominant role to manage rice farming operations.
Their formal education ranged from 2 to 12 years with an average of 8 years. They had
an adequate experience to cultivate rice as long as 16 years on average with ranging
from 2 to 45 years. Family member of farmer sample ranged from 2 to 8 person with an
average of 5 person. The number of family members has an effect on rice consumption
and household expenditure. The bigger family members tends to require more rice and
much more family expenditure.

Most small farmers are cultivated rice on rain-fed paddy field. Consequently,
frequency of rice growing depends extremely on season. Generally, there are two
seasons for growing rice i.e., wet and dry seasons. If rain falls along year without dry
season, the rice can be grown twice a year. However, cultivating rice on wet season is
most common because water supply is sufficient for tillage operation as well as rice
growing until harvesting. For growing rice on dry season, farmers always face some
difficulties primarily insufficient water supply into the paddy field, so rice production and
productivity may become lower. Therefore, some farmers prefer to grow soybean, maize
or green bean during the dry season.

Famers have a small scale of paddy field area at arrange of 0.11 to 1 hectare with
an average of 0.37 hectares. The paddy field is mostly owned by farmers themselves
that previously was accepted from legacy or bought from other farmers. Most farmers (31
farmers) then divided the paddy field into a smaller plot to facilitate for supplying water
into the field primarily having a slightly inclined surface. The plot of owned farmers ranged
from 2 to 30 plots with an average of 13 plots.



Mechanization development and level

The major farm machines in Kampar region consists of 4-wheel tractors, 2-wheel
tractors, irrigation pumps, combine harvesters, power threshers and rice milling units as
presented in Fig. 1. The largest number of available farm machines in the region is power
threshers, followed by irrigation pumps and 2-wheel tractors. They have significantly
increased during the period of 2010-2018. The smallest one is 4-wheel tractors with total
number in 2018 is only 12 units and increased from 1 unit in 2010. The rice milling units
have increased from 66 units in 2010 to be 73 units 2018 or increased as 10% during the
period. While, combine harvesters have been available since 2017 and the machines
have reached as 19 units in 2018. The combine harvester is more important in the future
because the machine can concurrently perform harvesting and threshing operations.
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Figure 1. The development number of farm machines in Kampar Region during a period
of 2010 - 2018

Figure 2 shows that the number of farm machines was not sufficient to achieve full
mechanized. It is, for example for 2-wheel tractor, required at least 100 units per 1000 ha
of paddy field area to reach full mechanized. While, current number of farm machines
was mostly less than 100 units per 1000 ha with an average of 36 units. Power thresher
has only achieved more than 100 units per 1000 ha of paddy field area, accounting for
114 units. Therefore, the current mechanization condition remains at intermediate level.
Under this condition, rice productivity is difficult to reach maximum level because rice
farming operations cannot be completely performed by mechanical power. It was found
that rice productivity obtained small farmers was only 0.35 ton/ha on average, ranging
from 0.12 to 0.62 ton/ha.
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Figure 2. Number of farm machines per 1000 ha of farm area

Rice productivity may be affected by scale of rice farming cultivated area. The
smaller cultivated area can make operation more effective and application of production
input more appropriate. Figure 3 indicates that rice productivity tends to decrease with
increasing rice farming cultivated area. Although the relationship have statistically no
significant, but the scale of cultivated area had an effect on rice productivity.
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Figure 3. Relationship between farm cultivated area with rice productivity

Figure 4 shows that about 44% of small farmer households could fulfil rice need for
less than one year and even 22% of them could fulfil less than 6 months. They included
into insecurity level in rice food availability. It means that the deficiency of rice need will



be bought from market due to rice is staple food for small farmers in the survey area.
They must increase rice productivity for two-fold or more especially for less than 6 months
in order to meet rice need in sufficient level and make viable and sustainable in rice food
security. The more intensive and wide range of application of farm machines into rice
farming operations is the best way to increase rice yield.
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Figure 4. Rice food security of small farmer households

Conclusions

Under current level of mechanization, the rice production was found to average
1,376 kg with cultivated area of 3,699 m2 on average. There was a low correlation
between rice farming area and production, although statistically is not a significant effect.
Based on the rice production and rice consumption per capita of 114.6 kg/year, about
56% of small farmers could fulfill a rice food need of their households as long as 12
months or more. However, about 44% of small farmers could fulfill the rice food need less
than 12 months and even 22% of them could only suffice for less or equal to 6 months. It
was also found that it was required about 487 m? to fulfill the annual per capita rice
consumption under the present rice productivity of 3,75 ton/ha. There is a need to
increase the level and application of mechanization technology in order to enhance rice
productivity and eventually effect to rice food security of small farmer households in
survey area.
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Creating sustainable fresh food supply chain during transportation to reduce food waste: a conceptual framework
Reham Alsbua

Effects of moisture contents on extruded meat alternatives made from Maillard-reacted beef bone hydrolysate and plant proteins
Jie Hong Chiang

Emerging food processing techniques to target more sustainable food systems
Al der Mathys

Prediction of drying rate of nectarines (Prunus persica var. nucipersica) from real-time ambient weather factors during direct sun drying
Rebecca Milczarek

Sustainable use of hermetia illucens insect biomass for feed and food: extensive life cycle Assessment
Sergiy

An original program to train and support small food entrepreneurs in central and west Africa
Jean-Francois Grongnet

Phase behaviour of Bambara groundnut starch-soluble dietary fibre nanocomposite
Yvonne t

The marketing of carrots and the advantage of using bottle water and used plastic materials in the Federal Capital Territory Abuja Nigeria
Michael Oke

Status of rice food security of small farmer households under intermediate level of mechanization in Kampar region, Indonesia
Ujang Paman

ICT-enabled food processing technologies for short food supply chain practitioners
Dimitrios Argyropoulos

Discrimination of fresh and frozen-thawed beef based on ultrasound imaging
b Sun

Transcriptomic analysis reveals key genes related to antioxidant mechanisms of pitaya quality improving by trypsin during storage
Xin Li

Foresight study: Influence of the new information and communications technology on the food value creation network
Katrin Mathmann

Technical review of shea butter processing methods and product utilization along the supply chains including potential for improved techniques
Adesoji Olaniyan

Design and development of a non-heated solid-state fermentor for nigerian indigenous fermented food condiment
Abimbola Olokoshe

Application of air nanobubble water for the improvement of microalgae culture
Jiangyu Zhu

The importance of processing of microalgae in the design of healthy food products with desired rheological properties
Tom Bernaerts

Approaches for food scientists to model gut microbiota dynamics
Viridiana Tejada-Ortigoza

1900-2300 Gala Dinner | Aerial

ICEF13 Short Oral Program As at 15/05/2019

Page 4of 4



