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Abstract: Increasing the effectiveness and efficiency of rice harvesting
(Oryza sativa. 1) in west nabire district, nabire regency, aims to determine the
effectiveness and efficiency of the use of Combine Harvester in rice
harvesting in West Nabire District, Nabire Regency. This study used a
survey method with a sample of 26 respondents by simple random
sampling, with an interview method using a previously prepared
questionnaire. The results of the study showed that the use of the Combine
harvester harvesting machine was more effective than the manual rice
harvesting process with an effective value of 1.073, with a cost reduction of
Rp 747.385.4 and a reduction in grain loss during harvest of 586.44 kg. The
use of Combine harvester has a beneficial impact because it can reduce
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Introduction

During the period of 2018, the performance of food
commodities in general was quite encouraging. On a
national scale, the production of rice field food
commodities was 56.537.774 tons (dry grain) with a
production of 32,419,910 tons of rice with a rice field area
of 71.051.45 km?2. For food crop production at the Papua
Province level during the period of 2018 based on
statistical data for rice crop production of 130,718 tons of
dry grain with a production of 74,255 tons of rice with a
harvest area of 31,133 ha. While for Nabire Regency,
statistical data in the period of 2018 showed a rice
harvest area of 2,909.10 ha with a production of 12,906.97
tons of dry grain where rice production was as large as.
West Nabire District is one of the areas producing wet
rice fields with a larger area than other areas such as
Wanggar District and Makimi District. Based on data
from the Central Statistics Agency of Nabire Regency,
there are (Mulyani et al., 2022).

This increase in productivity can also occur if the
harvest and post-harvest handling is correct and
appropriate according to the age of the plant and a good
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production by Rp 747.385.4 and reduce crop loss by 586.44 kg of grain.
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harvesting process (Kailaku et al., 2023; Virsilé et al.,
2024). In the process of harvesting rice using several
methods, both conventional/traditional methods and
several modern methods (Herdiansyah et al., 2023; Htwe
et al, 2021; Lin & Fukushima, 2016). Traditional
methods using a harvesting system based on culture by
working together (contracting) using a sickle or sickle
(Maeda et al., 2016, Murphy, 2017), then the harvest
results through the process of releasing rice grains from
the stems or straw using a thresher tool (Thresher) after
that using a rice cleaning tool (Winnower) (Abdeen et al.,
2021; Kaur et al., 2023), while the modern method used
for handling the harvest and post-harvest is currently
using agricultural tools and machines for rice
production, namely the Combine Harvester harvest
(Masruroh et al., 2025).

This harvesting machine has been used by farmers
in Nabire Regency, especially in the West Nabire
District, because by using the Combine Harvester
harvesting machine, harvest handling can be carried out
at once in a short time with little labor, the harvest
results are in the form of clean wet rice and ready to be
dried, so that the harvesting process can be carried out
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effectively (Chojnacka et al., 2021; Yasin et al., 2020;
Muchlisyiyah et al., 2023). The traditional method of
harvesting rice fields can also cause a reduction in
production due to high shrinkage (losses), both
quantitatively and qualitatively. With the Combine
Harvester rice field harvesting machine, there will be a
reduction in shrinkage in rice field production so that
productivity can increase and benefit farmers because
the harvest and post-harvest handling are good and
proper. The objectives of this study are: To determine the
effectiveness of the use of Combine Harvester rice
harvesting machines in West Nabire District, Nabire
Regency; To determine the impact of the use of Combine
Harvester rice harvesting machines on the use of rice
harvesting machines in West Nabire District, Nabire
Regency.

Research Usefulness: As a reference material for
other researchers who are relevant to this study, for
farmers to increase production and at the same time
increase income through the use of Combine Harvester
rice harvesting machines and for the government
through related agencies in making policies for the
interests of farmers in general. Based on the objectives of
this study, the following hypotheses can be formulated:
It is suspected that the use of Combine Harvester rice
harvesting machines in West Nabire District, Nabire
Regency is not yet effective; It is suspected that the
impact of using Combine Harvester rice harvesting
machines can increase income from rice farming in West
Nabire District, Nabire Regency.

Method

Research Method

This research aims to determine the effectiveness of
the use of Combine Harvester rice harvesting machines
and the impact of the use of Combine Harvester rice
harvesting machines on the amount of rice farming
income in the West Nabire District, Nabire Regency with
a descriptive analysis approach through research results
and data analysis, both quantitatively and qualitatively.
With this research design, the research method used is
the descriptive method. The descriptive analysis
approach is a method that aims to solve existing
problems at the present time by collecting data,
compiling data, managing, analyzing, describing and
drawing conclusions.

Time and Place of Research

The time of this research took place for
approximately 4 (four) months in the Odd Semester of
the 2020/2021 Academic Year, and was located in the
West Nabire District, Nabire Regency. The selection of
this research location was deliberate (Purposive),
because the West Nabire District has good and adequate
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technical irrigation that crosses 3 villages, namely; Bumi
Raya Village (SP1), Kali Semen Village (SP2) and Wadio
Village (SP3).

Types and Sources of Data

The types of data to be collected in this study
include qualitative data, namely data obtained
descriptively in the form of oral or written information
and quantitative data, namely data obtained in the form
of numbers from rice farmers and related agencies. The
sources of data to be obtained are. Primary data, namely
data that is ongoing obtained from rice farmers as
research respondents and secondary data, namely
supporting data obtained through documents or written
reports and information from related agencies.

Population and Sample

Population is the entire object of research at the
location where the research takes place. The population
in this research plan is all rice farmers in the West Nabire
District. The sample is a representative of the population
taken by simple random sampling using the Slovin
formula as follows:

n=N/(1+N.(e)2) @

Where:

N: Sample size (number of samples)

n: Population size (number of populations)

e: Percentage of inaccuracy due to errors in sampling
that can be tolerated, namely 15% For West Nabire
District, there are approximately 350 farmers spread
across existing farmer groups. with the number of the
population of rice farmers, the number of samples used
as respondents is 20 farmers obtained from:

n =250/ (1 +250. (20 / 100) 2)
n=250/ [f (1 +250. (0.2@)2)
n =250/ (1 + 250 (0.04))
n=2273

n (number of samples) = 23 farmers (this is the
minimum number) based on the research results, the
number of samples obtained was 26 rice farmer
respondents, where 9 respondents used the Combine
Harvester harvesting machine, and 17 respondents still
harvested manually, so that the sample taken was more
with a degree of freedom of 20%.

Data Collection Method
Data collection methods are divided into primary
data and secondary data. Primary data collection is
carried out through direct interviews with respondents
through the instrument used, namely a list of questions
(Questionnaire) that has been prepared before
36
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conducting the research. Secondary data is obtained
from literature or from village, district or related agency
statistics data. This secondary data includes the location
of the village, geographical location, land ownership,
population, village facilities and infrastructure and other
data as supporting data in this study.

Analysis Method

The analysis method that will be used in this
research plan is the quantitative and qualitative analysis
method. The quantitative analysis method is used to
determine the effectiveness of the use of the Combine
Harvester rice harvesting machine by comparing the
actual output with the target output (OA / OT) or it can
also be used to compare the output of the rice harvest
using the harvesting machine with conventional/
traditional harvesting, one of these two methods will be
used based on the conditions that exist at the time of the
study and will be calculated based on the productivity
of the rice harvest (in hectares/ha). Meanwhile, to
determine the impact of the use of the Combine
Harvester rice harvesting machine, it can be seen from
the comparison of conventional harvesting with
harvesting using the Combine Harvester machine so
that the proportion given by utilizing the harvesting
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machine is known. The qualitative analysis method is
used through descriptions or describing the results of
quantitative analysis according to the objectives to be
achieved.

Result and Discussion

Several areas or regions producing lowland rice
which can be seen in the following table 1. Based on the
table 1, it can be said that Nabire Regency has a fairly
large area of paddy fields with an area of 2,909.10 ha
with a production of dry grain of 12,906.07 tons with an
average dry grain productivity level of 3.6 tons/ha. This
productivity value can be increased through the
development of rice farming businesses both through
intensification and extensification as well as
rehabilitation of farming businesses. From the data in
table 1 above, it can be seen that the highest level of rice
productivity is in West Nabire District which reaches
4.80 tons/ha in the form of dry grain. This figure is not
optimal because the type of seed used is the type of
upland rice or inpari with a productivity capacity of up
to 6 tons/ha based on rice production in other areas
outside Nabire Regency.

Table 1. Land Area and Rice Production by Sub-district (District) in Nabire Regency, 2018

Subdistrict Harvest Area (ha) Production (ton) Productivity (ton/ha)
Uwapa 388 1.629.60 420
Manou - - -
Dipa - - -
Yaur 64 217.60 3.40
Teluk Umar 5 11 2.20
Wanggar 357.50 1.501.50 4.20
Nabire Barat 1.105.00 5.304 4.80
Nabire 28 117.60 4.20
Teluk Kimi 58.25 238.83 4.10
Napan - - -
Makimi 792.35 3.486.34 4.40
Wapoga - - -
Moora - - -
Siriwo - - -
Yaro 11 399.60 3.60
Total Amount 2.909.10 12.906.07 35.10
Average 323.23 1.434.01 3.90

Effectiveness of Using Combine Harvester Machines

The effectiveness of using Combine Harvester
machines by respondents of rice farmers in West Nabire
District, Nabire Regency is seen based on the output of
actual rice harvest results with the target harvest results
expected by farmers by looking at the rice harvest results
in the form of dry grain, the comparison of the output is
also seen for farmers who harvest manually (Santoso et
al., 2023; Shanmugam et al., 2025; Qu et al., 2021). Where
it can be seen in the following table 2.

Based on the results of the analysis of the
effectiveness of the use of the Combine Harvester
harvesting machine, in table 2 above shows that using a
harvesting machine is more effective than harvesting
manually. Of the 9 (nine) respondents of rice farmers in
West Nabire District who use the combine harvester
harvesting machine from 26 farmer respondents in total,
it was obtained that by comparing the actual output or
production or reel in the field with the target output in
the form of dry grain with a large effectiveness value of
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1.073, this value actually shows that the actual output is
more than the target output, where the actual output is
4,294 44 kg from 9 respondents with an average land
area of 1.01 ha, while the target output is 4 tons or 4,000
kg. The effectiveness value shows more than one, so
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harvesting rice using the Combine Harvester harvesting
machine is more effective than manual harvesting
(Elsoragaby et al., 2019; Athaillah et al., 2023; Desrial et
al., 2024).

Table 2. Average, Area of Production Land, Harvest Costs of Respondents of Rice Farmers in West Nabire District,

Nabire Regency in 2020
Description Manual Harvest Combine Harvester Harvest
Land area 1 ha 1.01 ha
Rice Production krg
-Current 3,708 kg 4294
-target 4,000 kg (4 ton) 4,000 kg (4 ton)
Rice production 2,410 kg 2,683.33 kg
Selling Price of Rice Rp 9,000 Rp 9,000
Acceptance Rp 21,690,000 Rp 24,150,000
Total Cost of Harvesting Rp 4,352,941 Rp 3,605,555.6
The difference in profit using a combine harvester machine -Rp. 747,385.4 + Rp. 747,385.4
Effectiveness of harvesting machines 0.927 1,073

Meanwhile, the manual harvest output shows a
value of 0.927 from the comparison of the actual output
of 3.708 kg with the target output of 4 tons (4,000 kg),
from 17 respondents of rice farmers in the West Nabire
District which is the research location with a total
number of respondents of 26 farmer respondents. With
the value of the results of the effectiveness analysis, it
proves that manual harvesting is inefficient (Comparetti
et al., 2022; Guevara et al., 2021). This can be seen from
the average amount of production in the form of dry
grain of 3,708 kg which is the actual manual harvest
result, there is a difference with dry grain of 4,294.44 kg,
the harvest result using the combine harvesting machine
is 586.44 kg or a difference of 0.86%. This difference is
referred to as harvest shrinkage due to manual
harvesting so that farmers experience a loss of Rp
747,385.4 by carrying out the manual harvesting process
(Qu et al,, 2021; Darfour & Rosentrater, 2022). And if

farmers carry out the harvesting process mechanically
using a Combine Harvester harvesting machine, the
depreciation value can be reduced and the harvesting
cost expenditure can be reduced by IDR 747.385.4 (table
2).

This effectiveness value can also be seen from the
comparison of the revenue value of farmers who harvest
manually with the harvest receipts mechanically using a
combine harvester in the form of rice harvest results
(Belton et al., 2021), because the selling price applicable
at the farmer level is the same, namely IDR 9,000/ kg for
rice production in finished form or rice. The results of
the analysis show that overall the respondents of rice
farmers in the West Nabire District in Nabire Regency
are profitable and feasible to cultivate (Purbiati et al,,
2024; Kim et al., 2024), as can be seen in the following
table 3.

Table 3. Average, Production Land Area, Harvest Costs of Rice Farmer Respondents in the West Nabire District,

Nabire Regency in 2020
Description Mark Productivity
Land area 1,009 ha 1ha
Dry grain production 3,910 kg 3,875.12 kg
Rice production 2,508 kg 2,485.63 kg
Selling Price of Rice Rp 9,000 Rp 9.000
Acceptance Rp 22,576,154 Rp. 22,370,664.02
Expenses
- seed costs Rp. 222,462 Rp. 220,477,70
- fertilizer costs Rp. 1,941,731 Rp. 1,924,411,30
- pesticides Rp. 1,092,115 Rp. 1,924,411,30
- workforce Rp. 3,917,308 Rp. 3,882,366,70

- equipment rental

- tool depreciation
Total Cost of Expenditure
Income
RCR

Rp. 4,435,768

Rp. 163,155
Rp. 11,772,540
Rp. 10,803,614

Rp. 4,396,202,18

Rp. 161,699,70
Rp. 11,667,532,53
Rp. 10,703,131,81
1,92 1,92

38



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Based on the calculation of cost and revenue
analysis to obtain the income level, the average income
of rice farmer respondents in Nabire District was IDR
10.803.614 with an average land area of 1.009 ha, which
was obtained from the reduction of total income of IDR
22.576,154 minus the total costs incurred by farmers in
one planting season or one rice farming production of
IDR 11.772.540. In productivity or land area of 1 hectare,
an income of IDR 10.703.131.81/ha was obtained with a
large income of IDR 22.370.664.02/ha and a large cost of
expenditure of IDR 11.667.532.53 /ha. From the results of
the feasibility analysis, a value of 1.92 was obtained. This
means that rice farming in the research location, namely
West Nabire District, Nabire Regency, is profitable and
feasible to be pursued.

Impact of Using Combine Harvester

The use of Combine harvester can provide benefits
or have negative and positive impact (Akter et al., 2024;
Savickas et al., 2021; Siagian, 2019). The positive impact
shows that by using Combine Harvester, farmers obtain
more production because the reduction in harvest yields
or lusse from the harvest process can be reduced, thus
increasing the harvest yield. In addition, using a
combine harvester can reduce labor, because it only
requires 3 operators and 4-5 people to collect the harvest,
while manual harvesting usually requires more than 20
people. Another advantage or positive impact is that the
harvest process only takes a few hours, approximately 6-
8 hours for 1 ha of land, while manual harvesting can be
done for 2-3 days, so the use of a combine harvester is
very efficient in utilizing the time needed in the
harvesting process (Putri et al., 2020). In addition to the
benefits felt as described above, there are also positive
impacts or beneficial impacts, namely that it can reduce
harvesting costs that are usually carried out by farmers
using manual methods of approximately IDR 5.000.000,
which can be reduced so that harvesting costs using a
combine machine are approximately IDR 3.000.000
(Ekawati et al.,, 2021; Ani et al., 2018). The negative
impact or weakness of using a combine harvester
machine is that if there is limited fuel sold by the agent,
farmers and machine operators must prepare fuel before
the implementation or harvest process (Abiri et al., 2023;
Ibitoye et al., 2023).

Furthermore, another weakness is that for
agricultural land there are still remnants of large tree
roots such as ironwood trees (Hairiah et al., 2020), the
combine machine cannot carry out the harvesting
process, also if the rice fields are flooded when harvested
due to heavy rain so that the machine cannot operate in
muddy rice fields. Another weakness is if the rice fields
are on mountain slopes or the shape of the rice fields is
terraced (Bwire et al., 2024; Igbal et al., 2020; Islam et al.,
2020; Xie et al., 2020), but for the research location in
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West Nabire District, the location of the rice fields is flat
so that there are no rice fields that have a slope or slope.
In addition, if there is damage to the machine in the
harvesting process, the use of the machine is stopped
because it takes time to repair and replace the machine
parts, especially if the supply of spare parts for the
combine harvester machine is not available to farmers or
operators or agricultural services or even presspack
shops. Other impacts can also be caused by the use of
harvesting machines, namely air pollution. Such are the
impacts of utilizing combine harvester machines. Which
are positive and negative.

Conclusion

Based on the previous description of the research
results with the title of the effectiveness of the use of
combine harvester harvesting machines on rice
harvesting in West Nabire District, Nabire Regency, it
can be concluded as follows: The use of Combine
harvester harvesting machines is more effective than the
manual rice harvesting process with an effective value of
1,073, with a cost reduction of Rp 747.385.4 and a
reduction in grain loss during harvest of 586.44 kg; The
impact of using Combine harvester harvesting machines
is positive and negative or beneficial and detrimental.
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