
Farmer’s Preferences of Source Seed New
Superior Varieties Character for Rice Seed
Production

Twenty Liana11, Susilawati1, Eddy Lion2, Hendra Toni3

1Research Center of Food Crop, Research Organization of Agriculture and Food, Jl. Kawasan Sain
dan Teknologi Soekarno (Cibinong), Jalan Raya Jakarta Bogor KM 46 Cibinong Bogor 16911,
National Research and Innovation Agency, Indonesia

2Faculty of Social Studies, Palangka Raya University, Jl. Yos Sudarso, Palangka Raya City, 73111,
Central Kalimantan, Indonesia

3Faculty of Agriculture, Palangka Raya University, Jl. Yos Sudarso, Palangka Raya City, 73111,
Central Kalimantan, Indonesia

Abstract. Increasing rice production can be achieved by applying
technological innovations such as the use of new superior seed varieties
that are easily adopted by farmers. Seed variety contributed the most to
increasing rice production by 56,1% as a production component. This
research was conducted in Belanti Siam Village, Pandih Batu District, and
the Pulang Pisau Regency. The choice of location and respondents was
purposive with the consideration that Belanti Siam Village is a rice farming
center that use of various rice varieties every year. This study analyzed
farmers’ preference levels for potential seed sources to be produced,
namely Inpari 32 Hewar Daun Bakteri and Inpari Padjajaran Agritan. The
research was conducted from September 2021 to January 2022 through
surveys and field observations of 20 seed breeders and four officers. Data
were collected through direct interviews, using a questionnaire consisting
of several parameters to determine farmers' preferences and responses.
Secondary data were obtained from The Central Kalimantan BPS data. The
results showed that the characteristics of resistance to pests and diseases
were the most important factors for farmers in selecting varieties, followed
by the production characteristics. Resistance to pests and diseases is the
most important characteristic because this condition can lead to crop
failure. In the vegetative phase, farmers preferred the Inpari Padjajaran
Agritan variety (0.38), whereas in the generative phase, they preferred
Inpari 32 Hewar Daun Bakteri (0.43 – 0.55). Farmers preferred the Inpari
32 Hewar Daun Bakteri variety (0.68) for resistance to pests and diseases.
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1 Introduction
Technological innovation, including the use of new superior seed varieties, plays an
important role in increasing rice production [1], [2]. New Superior Varieties of seeds are
easily adopted by farmers [3]. As a production component, seed variety contributed the
most to increasing rice production by 56,1% [4]. The quality of rice seeds is needed to
increase production [5-8], therefore, the availability of seeds and quality is a concern for
farmers for crop success [9]. Additionally, variety rotation can increase production yields
and provide added economic value for farmers. Therefore, the spread of seeds of New
Superior Varieties at the farmer level is required [10].

One effort to spread New Superior Varieties is to maintain seed production through
participatory methods with farmers. One method is to introduce new superior varieties of
rice to be produced through display. The display of New Superior Varieties is a method for
disseminating new superior varieties. Farmers can directly observe plant performance
through variety displays before choosing the most preferred variety [11], [12].

Preferences in selecting varieties of rice seeds to be planted have a bearing on the land
to be managed, the use of fertilizers and pesticides, and cropping patterns [13]. In addition,
rice breeders obtain an overview of the characteristics of rice that farmers like and can start
their work to produce rice with characters that farmers like. On the other hand, producers
can know which varieties will be produced in large and small quantities, so that they do not
suffer losses due to unsold products. Seed assistance programs can be conducted effectively
and efficiently because the varieties are suitable for the field (both agroecological and
preferred by farmers) [11], [12].

In Central Kalimantan, rice seeds are generally produced by government seed
companies, private seed producers, and seed producers at the farm level (breeder farmers).
The seed classes produced by the government and the private sector are Breeder Seed (BS),
Foundation Seed (FS), Stock Seed (SS), Stock Seed (SS), and Extension Seed (ES).
Extention Seeds (ES) are also produced at the farmer–breeder level. Extension Seeds (ES)
are widely available on the market as inbred or hybrid seeds. Farmers can easily get it.
Pulang Pisau Regency is one of the regencies implemented in the Food Estate program.
Since 2020, an area of 30,000 hectares (ha) has been developed for rice farming,
horticulture, plantations, and animal husbandry. In 2021, the development will be expanded
to 60,778 ha through land intensification and extensification activities. By 2022, the total
area of Food Estate development is expected to reach 62,455 hectares. Therefore, every
year, a large number of rice seeds is required for each planting season. As implementers of
rice cultivation in the field, farmers need to be introduced to the characteristics of the rice
they want to plant. The purpose of this study was to analyze farmers' preferences for
potential seed sources to be produced through displays, so that they could see the
advantages of these varieties.

2 Methodology
New superior varieties will be held from September 2021 to January 2022 in Belanti Siam
Village, Pandih Batu District, and Pulang Pisau Regency. The planted rice varieties were
Inpari 32, Hewar Daun Bakteri, and Inpari Padjajaran Agritan in a demonstration plot of 2
(two) ha. The planting system used a logowo ratio of 2:1. The choice of location and
respondents was purposive with the consideration that Belanti Siam Village is a rice
farming center with the use of various rice varieties on every year. Data were collected
through direct interviews using a questionnaire consisting of several parameters to

determine farmers' preferences and responses to New Superior Rice Variety Display
Gardening. Secondary data were obtained from Central Kalimantan BPS data from 2012 to
2022 [14-24]. The respondents included 20 farmers of seed breeders and 4 officers. The
data obtained were tabulated, presented, and descriptively analyzed.

The farmers’ preference level for the characteristic attributes of rice plants was
measured using the Perceived Quality (PQ) calculation technique of [25], [26]. This
technique begins by determining the characteristic attributes of rice that are considered
when choosing the preferred variety. Plant characteristics determined were plant height,
number of productive tillers, panicle length, level of pest and disease attack, grain shape,
and production. The calculation procedure for determining the level of farmer preference
for the characteristic attributes of rice is as follows:

1. The level of importance (weight) of the characteristic attributes (BA) was determined
by scoring using questions. Scores were given if the farmer's answer was very
important (5), important (4), ordinary (3), unimportant (2), and very unimportant (1).

2. Attribute weight. The average characteristic per respondent (BAR) was obtained from
the sum of the attribute weight scores (BA) of all farmer respondents divided by the
number of respondents (n).

3. The attribute relative weight (BRA) is the BAR score per attribute divided by the total
score of all attributes.

4. Preference level of respondent farmers for the attributes of the variety (TP). The TP
value was measured by scoring by asking questions. The score is given if the answer is
very like (5), like (4), ordinary (3), don't like (2), and really don't like (1).

5. The average preference level per respondent (TPR) was obtained by dividing the sum
of the TP scores of all respondents by the number of respondents.

6. The average preference level per characteristic attribute of all varieties (TPRA) was
calculated as the total TPR score per characteristic attribute of all varieties divided by
the number of varieties.

7. The relative preference (TPRel) level was calculated by dividing the TPR score by the
TPRA score.

8. The relative preference (TPRD) level was obtained by multiplying the BRA score by
TPRel.

9. The Farmer's total preference level (TPT) for each variety is the sum of the TPRD
scores of all the characteristic attributes possessed by the variety

3 Result and discussion

3.1 General state of display location

According to [27], the total area of The   Pulang Pisau Regency is 9,650,864 square km and
is located in the central part of Kalimantan Tengah Province. It is geographically positioned
between 113°30’00″–114°15’00″ East Longitude and 1°32’00″–3°28’00″ S. The Regency
is bordered by Palangkaraya City and Katingan Regency in the West, Kapuas Regency in
the East, Gunung Mas Regency in the North, and the Java Sea in the South. Like other areas
in Kalimantan Island that are crossed by rivers, Pulang Pisau Regency is also crossed by 5
main rivers that are Kahayan River, Sebangau River, Anjir Kalampan River, Anjir Basarang
River, and Terusan Raya River. The Pulang Pisau Regency has a tropical climate, and the
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relative humidity is quite high, with an average temperature of approximately 19.8 °C –
35.2 °C, and the air humidity is between 43.0 % – 100.0 %. Its location, which is close to
latitude 0 °, makes this regency have hot weather with an average length of sun exposure
ranging from 3.9-5.5 hours. The Pulang Pisau Regency has various topographies; the south
side consists of coastal and peat swamps, while the north side consists of highlands.

3.2 Population conditions

The population of Central Kalimantan is increasing annually. The total population in 2012
was 2,283,687, increasing to 2,741,100 by 2022 (see Table 1). This means that during this
period, the population of Central Kalimantan increased by between 10,700 and 101,012 per
year. souls every year, with a men population higher than women. According to [28] some
experts, changes in the age structure of the population are the result of demographic
transition and have an impact on economic growth, in which the growth of the working-age
population will have a positive relationship with the Gross Domestic Product (GDP) per
capita. Changes in the population's age structure due to transition demography impact the
following:1) an increase in the number of workers receiving productive employment
opportunities will increase total output, 2) an increase in savings, and 3). Availability of
Human Capital. Therefore, the demographic bonus can be utilized if the working-age
population, which is very large, can provide productive job opportunities. Productive job
opportunities are obtained if the quality of human resources is good to fill job opportunities
which are available.

Table 1. Increasing Population of Central Kalimantan

Years Population Population
IncreaseMen Women Total

2012 1,191,086 1,092,602 2,283,688
2013 1,243,800 1,140,900 2,384,700 101,012
2014 1,273,302 1,166,556 2,439,858 55,58
2015 1,302,796 1,192,239 2,495,035 55,177
2016 1,332,274 1,217,918 2,550,192 55,157
2017 1,361,715 1,243,559 2,605,274 55,082
2018 1,391,100 1,269,100 2,660,200 54,926
2019 1,396,300 1,274,600 2,670,900 10,700
2020 1,385,700 1,284,300 2,670,000 -900
2021 1,401,600 1,300,600 2,702,200 32,200
2022 1,420,900 1,320,200 2,741,100 38,900

Source: The Central Bureau of Statistics for the Province of Central Kalimantan 2013-2023 [14-24],
processed data

3.3 Harvested area, production and productivity of rice plants

In 2022 [15], the rice harvest area in Central Kalimantan was 109,756.22 ha, with the
largest harvested area in Kapuas Regency (47,724.13 ha) and the lowest in Palangka Raya
City (7.94 ha), with production (tons) of 353,864.63 tons, and productivity (tons/ha) of
3,224 tons/ha. In Pulang Pisau district, the harvested area is 25,330.42 ha, and the
production is 80,829.15 tons and 3.191 tons/ha. The complete details of the harvested area,
production, and productivity data for 2022 are listed in Table 2. The results of the harvested
area and productivity of rice produce rice production per hectare of land; therefore, the
wider the harvested area per year and the higher the level of productivity, the more rice

production will also be [29]–[31]. The harvested area has an impact on the yields obtained
and food availability. Less than the maximum productivity of rice yields also causes a
decrease in production yields and affects the availability of food in an area alone [32].

Table 2. Harvested area (ha), production (tons) and productivity (ton/ha) of rice in Central
Kalimantan for 2022.

Regency Harvested area
(ha)

Production
(tons)

Productivity
(ton/ha)

Kotawaringin Barat 115,20 332.44 2.868
Kotawaringin Timur 10,744.73 31,120.46 2.896
Kapuas 47,724.13 166,510.77 3.489
Barito Selatan 2,069.58 6,401.61 3.093
Barito Utara 2,875.11 8,235.38 2.864
Sukamara 577.61 2,068.34 3.581
Lamandau 371.32 892.27 2.404
Seruyan 2,779.36 7,278.15 2.619
Katingan 11,024.32 30,541.05 2.770
Pulang Pisau 25,330.42 80,829.15 3.191
Gunung Mas 226.52 568.90 2.511
Barito Timur 4,942.69 16,878.64 3.415
Murung Raya 967.29 2,184.04 2.258
Kota Palangka Raya 7,94 25 3.140
Total 109,756.22 353,866.63 3.224

Source: The Central Bureau of Statistics for the Province of Central Kalimantan 2023 [14], processed
data

3.4 Identification of seed utility

Data related to the harvested area could be used to predict the need for rice seeds in the field
(Table 2). Based on the harvested area of   rice [15], the need for seeds (inbred rice) with
spacing (± 30 kg/ha) required 3.292 tons of seeds, while the sow cropping system (± 40
kg/ha) required 4.390 tons of seeds. The need for hybrid seeds is 1.646 tons. Inbred rice
seeds are more affordable in terms of price for farmers so that they can be purchased and
meet the needs of seeds in their planting. However, hybrid rice seeds are expensive.

Table 3. Seed need for planting in Central Kalimantan.

Regency
Harvest area

(ha)

Inbrida
Hybrid
system

(± 15 kg/ha)

Planting system
with spacing
(± 30 kg/ha)

Sow cropping
system

(± 40 kg/ha)
Kotawaringin Barat 115.20 3,456.00 4,608.00 1,728.00
Kotawaringin Timur 10,744.73 322,341.90 429,789.20 161,170.95
Kapuas 47,724.13 1,431,723.90 1,908,965.20 715,861.95
Barito Selatan 2,069.58 62,087.40 82,782.20 31,043.70
Barito Utara 2,875.11 86,253.30 115,004.40 43,126.65
Sukamara 577.61 17,328.30 23,104.40 8,664.15
Lamandau 371.32 11,139.60 14,852.80 5,569.80
Seruyan 2,779.36 83,380.80 111,174.40 41,690.40
Katingan 11,024.32 330,729.60 440,972.80 165,364.80
Pulang Pisau 25,330.42 759,912.60 1,013,216.80 379,956.30
Gunung Mas 226.52 6,795.60 9,060.80 3,397.80
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Barito Timur 4,942.69 148,280.70 197,707.60 74,140.35
Murung Raya 967.29 29,018.70 38,691.60 14,509.35
Kota Palangka Raya 7.94 238.20 317.60 119.10
Total 109,756.22 3,292,686.60 4,390,248.80 1,646,343.30

Source: The Central Bureau of Statistics for the Province of Central Kalimantan 2023 and Primary
data, [33], processed data

3.5 Farmer's preferences for variety characteristics

It is important to know farmers’ preferences for the variety introduced through displays.
Preference information can be used as a reference for developing new superior varieties and
seed production. The preference test was conducted during a field meeting by directly
observing the condition of the plantings during the generative phase. In general, farmers’
assessments show that resistance to pests and diseases is an important plant characteristic,
followed by the character of production. These two characteristics are followed by panicle
length, tiller number, grain shape, and plant height.

According to farmers, resistance to pests and diseases is a characteristic that needs to be
examined because uncertain climatic conditions have spurred their development of pests
and diseases. If not controlled, this can result in crop failure or puso. The results of the
calculations of the Average Attribute Weight (BAR) and Relative Attribute Weight (BRA)
values for the characteristics of the varieties are listed in Table 4. The use of resistant
varieties is an easy way to control pests and diseases effectively. According to [34], planting
one variety resistant continuously in the long run length is not recommended because it can
speed up the failure of variety resistance. The suitability of varieties planted in the field will
increase the effectiveness of pest and disease control, minimize their development, extend
the age of varietal resistance, and reduce yield losses. According to [35] healthy plants
determine the level of yield to be obtained so that quality or quality seeds can determine the
potential results that will be achieved.

Table 4. Average Attribute Weight (BAR) and Relative Attribute Weight (BRA) on Rice
Characteristics

Characteristics Average Attribute
Weight (BAR)

Relative Attribute
Weight (BRA)

Plant height 4,01 0,36
Number of rice tillers 4,43 0,40
Panicle length 5,43 0,49
Resistance of pests and disease 6,22 0,57
Grain shape 4,03 0,37
Production 6,10 0,55

Source: Primary data [33], processed data

The farmers’ preference for new superior rice varieties began by calculating the average
preference value per respondent (TPR) and the average preference level per characteristic
attribute for all varieties (TPRA). Table 5 shows that the preference level for each variety is
different. The average preference of farmers for new superior varieties ranged from a score
of 5 (very like) to a score of 3 (ordinary). However, the preference level for each variety
was higher or lower than the average value for all varieties. The Inpari Padjadjaran Agritan
variety had the most characteristics, which were higher than the preference level of the
Inpari 32 Hewar Daun Bakteri varieties. However, for characteristics such as a number of
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tillers, resistance to pests and diseases, and production, the value of the Inpari 32 Hewar
Daun Bakteri variety was higher than that of the Inpari Padjadjaran Agritan variety.

Table 5. The Averages value of farmers' preference per respondent (TPR) and the average preference
level per characteristic attribute for all varieties (TPRA) Values   Against New superior varieties of

Rice.

Characteristics

Average Preference Value per
respondent (TPR) Average Preference

Level per Characteristic
Attribute for all
varieties (TPRA)

Inpari
Padjadjaran
Agritan

Inpari 32
Hewar Daun

Bakteri
Plant height 5,63 4,88 5,26
Number of rice tillers 4,22 4,93 4,58
Panicle length 5,71 5,10 5,41
Resistance of pests and disease 4,29 5,92 5,11
Grain shape 5,45 4,98 5,22
Production 5,41 5,54 5,48

Source: Primary data [33], processed data

The value of the TPR variety, which was above the TPRA value, was shaken because
it was preferred by the farmers. Therefore, the Relative Preference Level (TPRel) was
calculated to determine the superior characteristics of each variety (Table 6).

Table 6. Value of Farmers' the Relative Preference Level (TPRel) Against VUB Rice

Characteristics
TPRel

Inpari Padjadjaran
Agritan

Inpari 32 Hewar Daun
Bakteri

Plant height 1,07 0,93
Number of rice tillers 0,92 1,08

Panicle length 1,06 0,94
Resistance of pests and disease 0,84 1,19
Grain shape 1,04 0,95
Production 0,99 1,01

Source: Primary data [33], processed data

A TPRel value greater than 1 indicates that the farmer’s preference value for a
characteristic attribute is higher than the average preference value of all varieties. For
example, the plant height characteristic of the Inpari Padjadjaran Agritan variety had a
value of 1.07, which is 7% higher than the average farmer’s preference level for all
varieties. A TPRel value less than 1 indicates that the farmer's preference value for a
characteristic attribute is lower than the average preference value for all varieties. For
example, the number of offspring in the Inpari Padjadjaran Agritan variety has a value of
0.96, which is 6% lower than the average preference level for all varieties. In general, all
varieties assessed have their respective advantages and disadvantages. The variety most
preferred by farmers can be seen from the Total Preference Level (TPT) value obtained by
adding the Relative Weighted Preference Level (TPRD) values. The TPRD and TPT values
for rice VUB are listed in Table 7. The rice variety most preferred by farmers, based on the
characteristics of the planting phase, was Inpari Padjadjaran Agritan followed by Inpari 32
Hewar Daun Bakteri. According to [11], knowing the varieties favoured by farmers can
provide an overview for breeders to produce rice according to these preferred
characteristics, as well as information for producers to know which varieties to produce in
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large or small quantities. Table 7 shows that in the vegetative phase, farmers preferred the
Inpari Padjadjaran Agritan variety (0.38), whereas in the generative phase, farmers
preferred Inpari 32 Hewar Daun Bakteri (0.43 – 0.55), and for resistance to pests and
diseases, farmers preferred the Inpari 32 Hewar Daun Bakteri variety (0.68).

Table 7. The Value of the Relative Weighted Preference Level (TPRD) and the Total Preference Level
(TPT) of Farmers Against VUB Rice

Characteristics

The Value of the Relative Weighted
Preference Level (TPRD) The Total

Preference Level
(TPT)

Inpari
Padjadjaran

Agritan

Inpari 32 Hewar
Daun Bakteri

Plant height 0,38 0,33 0,71
Number of rice tillers 0,37 0,43 0,80
Panicle length 0,52 0,46 0,98
Resistance of pests and disease 0,48 0,68 1,16
Grain shape 0,38 0,35 0,73
Production 0,54 0,55 1,09

Source: Primary data [33], processed data

4 Conclusion
The variety of plants that most respondents liked is Inpari 32 Hewar Daun Bakteri.
Resistance to pests and diseases is an important characteristic of this species. Inpari
Padjajaran Agritan is the most preferred form of vegetative phase and in the generative
phase, farmers preferred Inpari 32 Hewar Daun Bakteri.
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