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Abstract
The productivity of coffee plants in recent years has decreased very significantly, the average green bean
production is 200-300 kg/ha/yr, while the genetic potential of Arabica coffee plants can produce a production of
2-2,5 tonnes/ha/yrs. The decline in production was caused by land management that didn’t consider aspects of
sustainable land management. The high rate of land, deforestation and low levels of soil fertility is due to the use
of chemical fertilizers made from pesticides, insecticides and herbicides and not yet implementing environmentally
friendly technological innovations through the application of solid organic fertilizers, liquid soil and liquid levels.
The purpose of this study was to determine the effect of environmentally friendly technological innovations on the
preservation of the carrying capacity of the land and the production of coffee plants in each coffee plantation area
with different heights. The research method used is a randomized block design with 3 replications, each of which
has a different height, namely: 1600, 1200 and 750 meters above sea level. The results showed that the application
of environmentally friendly technological innovations through the application of organic fertilizers made from
natural ingredients in each plantation area block at different altitudes can increase land carrying capacity and
increase production by an average of 20%.
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INTRODUCTION
The potential of coffee plant commodities in Indonesia is quite high. Data of FAO in 2017
shows that Indonesia is the fourth largest coffee producing country in the world with a total
production of 668,677 tons after Brazil with a total production of 2,680,515 tons, Vietnam with
a total production of 1,542,398 tons, and Colombia with a total production of 754,376 tonnes
(Agustin et al., 2020). However, Indonesia has a land area of 1.25 million ha, the second largest
after Brazil, which is 1.8 million ha, followed by Ivory Coast with an area of 1 million ha and
Colombia with an area of 798,358 ha (Zakki, 2020).
Coffee plants are one of the potential commodities in Indonesia spread across several islands
such as Sumatra, Java, Bali, Flores and Papua. In 2010, the area of coffee in Indonesia reached
1,210,000 ha with a production level of 686,920 tonnes, exports of 433,600 tonnes with a value
of USD 814.3 million. (Apriliyanto et al., 2018) Whereas in 2011 temporary number for the
coffee area is 1,677,000 ha with a production of 633,990 tons, exports 387,870 tons with a value
of USD 1,198.9 million. Central Sulawesi own 8,644 ha coffee plantation area and the
production reaching 2,927.38 tonnes. (Thamrin, 2014).
Coffee plant has high economic value because the need for coffee both domestically and abroad
is quite high (Sitepu, 2020). The exploitation of coffee plants absorbs a lot of labor therefore it
contributes to regional income and foreign exchange for the country because in addition to
domestic needs, it meets export commodities (Suranny, 2019).
The productivity of coffee plants has decreased significantly since the last few years, especially
at PT. The SJA plantation, as one of coffee plantations of PT Kapal Api subsidiary, they
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experienced a significant decrease in productivity for the last 5 (five) years with a green bean
production level of only 200 - 300 kg / ha / year. This condition certainly has an impact on
economic value, namely a decrease in the level of company, regional and foreign exchange
earnings. Whereas the genetic potential of Arabica coffee plants can reach 2 - 2.5 tons / ha /
year if managed properly. This situation consider detrimental economically. (Martauli, 2018)
The low productivity is more due to land processing that does not pay attention to the capacity
of land that has been degraded so that the soil fertility level becomes low which in turn has
cause low productivity. (Baso and Anindita, 2018).
The high intensity of land cultivation without being followed by efforts to restore the level of
fertility in a balanced manner is one of the factors of land degradation. One of the efforts to
overcome the low level of soil fertility and low productivity of coffee plants is by providing /
applying organic fertilizers to improve the physical, chemical and biological properties of the
soil (Nurhadi et al., 2017). It is expected that the level of soil fertility and productivity of coffee
plants can be maintained and significantly increase coffee production through the application
of organic fertilizers, (Baso and Anindita, 2018).
In principle, the quality of organic fertilizer is determined by the raw material for
microorganisms as bacteria that break down the availability of nutrients absorbed by plants.
Fertilizer quality can be interpreted from the ratio between the amount of carbon and nitrogen
C / N ratio. According to SNI 19-7030-2004 good compost has a C / N ratio of 10-20.
Preliminary test results of solid organic fertilizers made from goat manure + forage contain N
0.60, P 0.30, K 0.17 which are higher than fertilizer from cow dung + forage. (Rohim, 2019)
Therefore, the use of coffee waste through a combination of various organic matter mixtures to
optimize nutrition in organic fertilizers needs to be conducted to see the effect on the quality of
solid organic fertilizers, especially the macro and micro nutrient content (Nur et al., 2018).
Plant growth is also greatly influenced by the availability of macro and micro nutrients. If one
of these nutrients is deficient, the plant will show symptoms of deficiency. One of the efforts
that can be made to overcome the symptoms of deficiency is through proper (balanced)
fertilization. In general, fertilizers are divided into two types, namely; first, organic fertilizers
that come from nature, and second, inorganic fertilizers that come from artificial fertilizers
(Afandi et al., 2017)
Physical organic fertilizers consist of two types, namely, solid organic fertilizers and liquid
organic fertilizers. The use of organic fertilizers provides benefits, among others, as a provider
of macro and micro nutrients for soil and plants. (Yulianty and Nurcahyani, 2019) The release
of organic nutrients is different from chemical fertilizers, the release of organic nutrients will
be better if treated with microorganisms (Isnaini, 2006) ).
Karim (1996), the ideal altitude for Arabica coffee cultivation is between 1,200 m asl - 1,400
m asl. However, Arabica coffee grows and produces well at altitudes between 900 m above sea
level - 1,700 m above sea level (Al Qadry and Rasdiansyah, 2017).
The application of natural organic fertilizers in this research was adjusted based on the level of
soil requirements (micro nutrients) in order to improve the physical, chemical and biological
properties of the soil as well as the level of plant needs (macro nutrients) in supporting the
growth and production of arabica coffee beans (cherry). (ANINDYA et al. al., 2020) The types
of organic fertilizers used in this study consist of three, namely:
Research Problem
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Problem occur through explanation above is whether the application of environmentally
friendly technological innovation through the application of organic fertilizers to Arabica coffee
plants can maintain the carrying capacity of the land while increasing production, both at an
altitude of 750 m asl or at an altitude of 1200 m asl - 1700 m asl?
Objective Of The Research
This research intends to determine the effectiveness of environmentally friendly technological
innovations through the application of organic fertilizers, it can maintain the carrying capacity
of the land while increasing coffee production, both at an altitude of 750 m asl or at an altitude
of 1200 m asl - 1700 m asl. This research is expected to be able solve the problem of low coffee
productivity at the Tanah Toraja Plantation.
Benefits Of The Research
The results of this research are expected to provide practical benefits and academic benefits as
follows:
1. Practical benefits
a. To provide input for the local government of Toraja District, especially in the formulation
of policies that are more oriented to the application of environmentally friendly
technological innovations through the use of organic fertilizers that can maintain the land
capacity and increase the productivity of coffee plants.
b. As information material for the community about the importance of implementing
environmentally friendly technological innovations that can maintain land capacity and
increase coffee plant productivity.
2. This could be used as a reference for academics purpose, to discover the benefits of
implementing environmentally friendly technological innovations through the application of
organic fertilizers to coffee plants as well as as a basis for further research.
METHODS
Setting
This research was conducted in the coffee plantation area in Tanah Toraja District, South
Sulawesi Province spread over three coffee plantation areas, namely; 1. Asri Plantation, 2. Citra
Plantation, and 3. Marampal Plantation. The selection of the three locations is based on the
following considerations:
1. Located in the Arabica coffee plantation area of Tanah Toraja.
2. The type of coffee grown is Arabica coffee.
3. The three plantation locations have different heights, namely; Asri plantation area is in
an altitude of 1600 m asl, Citra plantation area is in an altitude of 1200 m asl, while the
Marampal plantation area is an altitude of 750 m asl.
Time
This research was conducted for twelve months from November 2019 to October 2020. The
stages of the research started through preparation, data collection, data processing, data
analysis, to the arrangement of research reports.
Tools and Materials
Tools and materials used in this research were soil chemical analysis to measure the nutrient
content of nitrogen, phosphorus, potassium, magnesium, calcium and sodium, PH tester in the
field to measure PH meter, pruning shears, soil drill, hoe, shovel, spray tool, meter, plastic bag,
bucket, thermometer for measuring the weather, camera, writing instruments, sheet rope, and
rafiah rope.
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Sampling Technique
Sampling was selected through purposive sampling technique. Sample were selected
purposively with the consideration that the Arabica coffee plant in the coffee plantation area in
Tanah Toraja, South Sulawesi is the sample.
Data Collection Techniques
Primary data were collected directly in the field they are; cow dung, chicken manure and
legumes. Furthermore, secondary data were taken through tracing various research reports,
library materials, and survey results from various related agencies, and various other literature
sources.
Experimental Method
Method applied in this research was a randomized block design (RBD) with 3 (three) groups as
replications and each group consisting of 3 (three) experimental plot units. The first group was
located in the plantation block area of Asri with an altitude of 1700 m above sea level, with
experimental plots (P 7, 8, 9). The second group was located in the Citra Plantation area block
with an altitude of 1200 m asl with an experimental plot (P 1,2,3,). The third group was in the
Marampal Plantation block with third experimental plot units (P 4, 5, 6) at an altitude of 700 m
asl. Each experimental plot unit is 1 ha. Observations were conducted in coffee cherries from
12 plant samples carried out diagonally on an observation plot of 14 m x 14 m. For details, it
can be seen in Figure 1.Following:

Figure 1. Coffee Plant Experiment Plot

RESULTS AND DISCUSSION
Innovation of Pure Organic Fertilizer Technology, the application of organic fertilizer
technology innovation made from natural ingredients in the form of cow dung, chicken manure
and legumes, it was applied to the soil in the form of solid organic fertilize and through a
fermentation process and enrichment, it was mixed evenly or completely. The application of
solid fertilizer at a dose of 2 kg / phn / yr, by making a hole according to the circle of the lowest
leaf crown that are 5 holes around the tree with the depth of 10-15 cm. Each hole is given 200
grams solid fertilizer. The application of solid fertilizer is carried out 2 times / year after
harvesting. Liquid soil fertilizer, which is made from microorganism bacteria is aim at
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accelerating the process of decompositio of organic matter so that it is available to the soil. The
types of microbes used are hormone-producing microbes, nitrogen and pathogen inhibitors.
Liquid soil fertilizer is sprayed in a dose of 150 ml / 15 liters of water. Meanwhile, to plants is
in the form of leaf liquid fertilizer, which contains nutrients from various organic materials.
The application of leaf liquid fertilizer is by spraying the leaves once a month with a dose of
180 ml of leaf liquid fertilizer / 15 liters of water. The application of liquid fertilizer to the
leaves will accelerate the absorption of nutrients by the stomata of the leaves. Moreover, the
application of solid organic fertilizers and soil liquid fertilizers turns the nutrient absorption
process faster. The application of the three types of solid, liquid soil and leaf liquid organic
fertilizers in this research was adjusted based on the level of soil requirements (micro nutrients)
in order to improve the physical, chemical and biological properties of the soil and also adjusted
to the level of plant needs (macro nutrients) in increasing land carrying capacity and Arabica
(cherry) coffee bean production.
Arabica (cherry) Coffee Bean Production, the application of environmentally friendly
technology innovation based on natural organic fertilizers in the form of cow dung, chicken
manure and legumes on Arabica coffee plants in the three coffee plantation areas, Asri
plantations, Citra plantations, and on Marampal plantations in Tanah Toraja, South Sulawesi,
shows that there are improvements towards land capacity and increased production of coffee
beans (cherry) of 20%. For details, it can be seen in Figure 2:
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Figure 2. Arabica Coffee Plant Production Results in Asri Coffee Plantation Areas,
Citra plantations, and Marampal plantations in Tanah Toraja, South Sulawesi
Figure 2. shows that the application of organic fertilizers made from natural ingredients in Asri
plantation block has increased it’s production from 5339 kg / ha / year in 2019 to 6407 kg / ha
/ yr in 2020. Citra plantation blocks also has an increase in production from 3101 kg / ha / yr in
2019 to 3721 kg / ha / yr in 2020 and the marampal plantation blocks increase from 2609 kg /
ha / yr in 2019 to 3131 kg / ha / yr in 2020.
It can be seen that production at that three locations with different growing heights, has
increased the yield of coffee beans (cherry) by an average of 20% after being given treatment
environmentally friendly organic fertilizer that is made from natural ingredients. This shows
that the application of organic fertilizers with natural ingredients in the form of solid, liquid soil
and leaf liquid in this research has an effect on the availability of micro and macro nutrients.
The plant will show symptoms of deficiency if one of these nutrients is deficient. Apart from
the availability of these micro and macro nutrients, we must always pay attention to the nutrient
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needs for the soil and plants according to the needs analysis and to the provision of these types
of organic fertilizers.
This research also discover that the difference in growing altitude between 750 m asl, 1200 m
asl and 1700 m asl did not have a significant effect on the production of Arabica coffee beans
in the researched location because the three research locations has increase the average of
production of 20%. The application of organic fertilizers from natural ingredients without the
slightest use of chemicals (inorganic) cause the increase and the provision of organic fertilizers
is adjusted to the needs of the soil and plants through solid organic fertilizers, liquid soil and
liquid leaves. Thus the results of this research provide differences in the results of previous
studies, including those stated by Karim (1996), the most ideal altitude for Arabica coffee
cultivation is between 1,200 m asl - 1,400 m asl. However, Arabica coffee grows and produces
well at altitudes between 900 m above sea level - 1,700 m asl (Al Qadry and Rasdiansyah,
2017).
CONCLUSION
The conclusions are as follow:
1. The application of environmentally friendly technology innovation based on organic
fertilizers from pure natural ingredients in the form of cow dung, chicken manure and
legumes to the Arabica coffee plant can increase the production of coffee beans (cherry)
by an average of 20%.
2. The height of the Arabica coffee growing area at the three different research locations
(750 m asl, 1200 m asl and 1700 m asl) is not a limiting factor or differentiator of the
production produced as long as the application of organic fertilizer is adjusted to the
needs of the land capacity (soil ) and plant needs.
3. The types of organic fertilizers given are either solid organic fertilizers, soil liquid
fertilizers or leaf liquid fertilizers in order to ensure the capacity of the land and increase
the production of Arabica coffee.
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