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The research objectives were to analyze the socio-economic conditions of farmers while
identifying the suitability level of the land and develop a mapping of high potential for
medicinal plants (biopharmaca). The method used was purposive sampling carried out by
conducting direct surveys, followed by sampling the soil at the research sites, and analyzing
the socio-economic level of farmers in Tinombo District. The maps of slope class, soil, and
land use were overlaid by using the ArcGIS 10.0 application. The observation revealed that in
general, the socio-economic value of the farming community on the cultivation of medicinal
plants was quite good. Farmers put a high level of interest, cultivation techniques, and land
suitability, with an average of 2.22, 2.72, and 2.1, respectively. However, the level of
knowledge on seedling and marketing parameters found low, with an average of 1.5 and 1.0,
respectively. The analysis of soil samples seemed to determine the land suitability. The pH
parameter H20 has a value ranging from 5.81 to 7.09, C-organic was 1.14 - 6.37%, total N-
value was 0.28 to 0.49%, P- availability was 3.29 - 130.55 ppm, and cation exchange capacity
was 0.08 - 1.46 cmol+/kg. In the parameters of the exchangeable bases of the land, including
K about 0.07 - 1.46 cmol+/ kg, Ca about 0.13 - 8.88 cmol+/ kg, Mg about 0.18 - 8.66 cmol+/
kg, and Na about 0.10 - 0.18 cmol+/ kg. Then, the soil base saturation parameter valued of
1.34 - 56.63%. The characteristics of the cultivated land for medicinal plants, both chemical
and physical, have been identified in order to create agricultural land with suitable

characteristics of the cultivated plants.

1. INTRODUCTION

Currently the corona virus pandemic or COVID-19 is
something that is most feared in the world. The very rapid
spread of the COVID-19 pandemic outbreak not only has a
wide impact on the world of health, but other sectors have also
been affected by the virus. This condition has suppressed
global economic growth and has resulted in wider social and
economic impacts, including in the food and agriculture
sectors. The agricultural sector is actually a safeguard against
this outbreak, food is a priority need that must be met for all
people so that agricultural production activities during the
COVID-19 virus pandemic must continue [1]. The existence
of this epidemic is actually a challenge for the agricultural
sector because people desperately need adequate and healthy
food [2].

One type of plant that can be developed in this situation is a
biopharmaceutical plant. The production of this medicinal
plant which can be used to overcome COVID-19 [3].
Medicinal plants (biopharmaca) are one of the non-timber
forest products provided by nature, but these medicinal plants
are often ignored because it is considered low economic value
since awareness of the efficacy toward these medicinal plants
shrubs look still low [4]. Biopharmaca plants are plants that
are included in the horticulture sub-sector. Biopharmaca plants
are plants that are useful for medicine, cosmetics and health
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which are consumed or used from plant parts such as leaves,
stems, fruit, tubers (rhizomes) or roots [5]. Some medicinal
plants also have an export economic value such as Morinda
citrifolia, Andrographis paniculata, Phaleria macrocarpa,
Zingiber officinale, and Curcuma longa Linn. syn. Curcuma
domestica Val. [6]. Medicinal plants closely related to
community life, both as a source of livelihood and income for
farmers around the forest as well as a promising opportunity
for many farming options ranging from pre to post cultivation
[71.

Antioxidants in ginger function as free radical scavengers
that can cause damage to body cells, The content of Gingerol
in ginger functions to increase immunity while Oleoresin and
Flavonoids as anti-inflammatory and essential oils as
antimicrobial substances [8]. Galangal when it is processed
into a drink can increase endurance, prevent and eliminate
angina which is caused by chemical ingredients such as
saponins, flavonoids, and polyphenols [9].

Parigi Moutong Regency is one of the producing areas for
biopharmaceutical plants in Central Sulawesi with a variety of
rhizome plants. The harvested area for biopharmaca in Parigi
Moutong Regency has increased; in 2018 the harvest area was
9.21 Ha and increased to 11.43 Ha in 2019 consisting of
Ginger (3.83 Ha), Galangal (2.60 Ha), Aromatic ginger (1.13
Ha), and Turmeric (3.86 Ha) [10]. Central Sulawesi released
the poor population Parigi Moutong Regency is in the third
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rank of poor areas out of 13 districts/cities in Central Sulawesi
Province [11]. The development of the agricultural sector is
very important because considering the number of people
working in agriculture is still very large [12]. Parigi Moutong
Regency which has the potential to develop the agricultural
sector to improve the community's economy, especially in the
Medicinal Plants (Biopharmaca) sector.

Land evaluation is essentially the process of land potential
estimation for various uses by comparing the requirements
needed for a land-use with the natural resources exist on the
land [13]. Land evaluation is part of the land-use planning
process. The point of land evaluation is to compare the
requirements demanded by the type of land use applied, with
the properties or land quality held. In this way, the land
potential or suitability class for the land use type will be
identified [14].

Medicinal plants, in particular rhizome types, are known as

one of the biopharmaceutical commaodities in Central Sulawesi.

In order to increase yield and production, it is suggested to
improve the parameters affect the cultivation of these
biopharmaceutical plants. Tinombo District is one of the
highest producing areas of Medicinal Plants (Biopharmaca) in
Central Sulawesi, this great potential must be maintained and
developed especially in the aspect of agricultural land so that
the production of Medicinal Plants (Biopharmaca) can
continue and increase in order to meet the needs of Medicinal
Plants (Biopharmaca) during the time of the covid-19
pandemic.

This study conducted the identification of the socio-
economic conditions of the farmers, evaluation of the chemical
characteristics of the soil, and mapping the land of medicinal
plants cultivation.

2. METHOD

The method used was purposive sampling implemented by
direct survey in Tinombo District, Parigi Moutong Regency
and continued with soil sampling as material for analysis in the
Laboratory.

The stages of collecting research data, i.e.:

1. Collecting data of Medicinal Plant (Biopharmaca)
Farmers in Parigi Mautong Regency. Medicinal Plants
(Biopharmaca) data collection was carried out using
primer data from farmer and secondary data sourced
from the Central Statistics Agency in Parigi Moutong

Regency, namely land area and annual production level.

2. Preparing slope maps, soil type maps, and land use
maps as big maps. The activities carried out at this stage
are: 1) determining the research area with a map of
administrative boundaries, 2) preparing a land use type
map, a soil type map and a slope map as a base map, 3)
making a map of land units by overlaying. the maps
mentioned above and at the same time determining the
sampling point at the research location, 4) work
preparation, field observations and observations and 5)
preparing equipment that will be used for field
activities.

3. Preparing land observation map units using ESRI Arc
GIS software and planning data for the location of
sampling points at the research sites.

4. Procurement of rainfall and temperature data from the
Meteorology, Climatology and Geography (BMKG)
stations in the last ten years, namely from 2009-2019
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5. Distribution  of Socio-Economic

Questionnaires.

Agricultural

Data processing and mapping

The results of the soil analysis in the Laboratory were
processed and interpreted. The classification of land suitability
classes for each SST referred to the Land Suitability Criteria
Table sourced from the Soil Research Institute. Physical and
chemical properties of the soil in each site were tested against
the S1 criteria; if the land has met the criteria, it will be
categorized as S1 class. However, if it does not meet the
criteria, then it needs further analysis with the criteria for the
S2 class. After interpreting the data and grouping the land
suitability, the actual and potential land suitability map may be
created.

3. RESULTS & DISCUSSION
3.1 Socio-economic analysis of farmers

The survey on the socio-economic level of farmers on
medicinal plant cultivation in this study involved 50
respondents. The assessment was carried out on five
parameters, namely interest, knowledge level on cultivation
technique, land suitability level, seeds, and marketing of
rhizome type medicinal plant. The results of the socio-
economic measurement level of farmers related to the
cultivation of biopharmaceutical plants were displayed in
Figure 1.

Figure 1 shows that mostly the socio-economic value of the
farming community on the cultivation of medicinal plants was
quite good. Communities had high levels of interest, also
knowledge of cultivation techniques, and land suitability, with
an average of 2.22, 2.72, and 2.1, respectively. However, the
knowledge of seedling and marketing parameters tended to
low, with an average of 1.5 and 1.0, respectively.

Various problems for biopharmaca cultivation that were
found were the cultivation method had not fully referred to the
Standard Operating Procedure (SOP), the seeds / seeds used
were not superior seeds / seeds resulting in low production,
fluctuating prices, limited business capital, no market
guarantee, and limited access market information.

The development of medicinal plant farming is constrained
by the seed factor. Other studies have shown that the problem
faced by farmers is the lack of information on the use of quality
seeds and limited research on seedlings, so that many farmers
still use seeds that are not of guaranteed quality [15]. As a
result, productivity and product quality are still low.

The propagation of medicinal plants can be done in various
ways, namely:

1) Using true seeds such as KB (Solanum khasianum),

sambiloto  (Andrographis paniculata), purwoceng
(Pimpinella pruatjan), crown of god (Phaleria
macrocarpa), basil (Occimum sp.), saga (Abrus

precatorius), secang (Caesalpinia sappans), and noni
(Morinda nitrifolia),

Using rhizomes such as ginger (Zingiber officinale),
turmeric (Curcuma domestica), kencur (Kampheria
galanga), temu lawak (Curcuma zanthoriza), and temu
white (Curcuma zeodaria),

Using cuttings such as betel (Piper betle), katuk
(Sauropus androgynus) and Javanese chili (Piper cubeba),

2)

3)



and,
4) Using tillers and stolons such as citronella (Andropogon
nardus) and gotu kola (Centella asiatica)) [15].

The marketing strategy is still conventional, which depends
on village collector traders whose marketing chain is long so
that the margins of business results are relatively low because
the prices given by village collectors are not in accordance
with market prices. Increasing farmers' income can be done
through product handling and packaging of medicinal plant
products. Handling of agricultural products and packaging is
carried out to increase the added value of agricultural products

and the selling price. Value-added processing and direct
marketing are commonly recommended strategies for
increasing income and improving the economic viability of
small farms [16].

In addition, the absence of an integrated marketing model
for biopharmaca crops and the capacity of farmers and their
institutions is still very limited. Therefore, increasing the
capacity of human resources and institutional capacity for
agricultural development and marketing of biopharmaceutical
commaodities in Tinombo District, Parigi Moutong Regency,
needs to carry out various training and mentoring activities.

The trainings that need to be carried out are (a) training and

Interets Knowledge level

Land suitability

guidance on GAP for biopharmaca cultivation, equipped with
making demonstration plots, (b) training and guidance on the
processing of rhizomes into simplicia with GMP, (c)
production management training, and (d) entrepreneurship
training and marketing management for farmers and
intermediate traders [17].

3.2 Land suitability evaluation

Determination of the land suitability for biopharmaca
cultivation was carried out through the evaluation of soil
samples. The parameters used include pH H,0, C-organic, N-
Total, P-availability, Cation Exchange Capacity (CEC),
exchangeable bases (K, Ca, Mg, and Na), and Base Saturation
(KB).

The pH parameter H,O valued ranging from 5.81 to 7.09,
the C-organic value ranged 1.14-6.37%, the total N-value
ranged 0.28 - 0.49%, the P- availability ranged 3.29-130.55
ppm, and the cation exchange capacity was 0.08-1.46
cmol+/kg. In the parameters of the exchangeable bases on the
soil, including K valued 0.07-1.46 cmol+/ kg, Ca was 0.13-
8.88 cmol+/ kg, Mg was 0.18-8.66 cmol+/kg, and Na was
0.10-0.18 cmol+ /kg. Then, the soil base saturation parameter
had a value of 1.34-56.63% (Table 1).

Seeds Marketing

Figure 1. Graph of the level of interest and knowledge of the community towards medicinal plant cultivation

Table 1. Result of land suitability analysis

PH | c.organic | N-Total | P-availability CEC Exchangeable Bases (cmol+/kg) [21] Samration
sample e | COLS | o6 (Ppm) ‘C”‘[f;'g]’ “9) (%) [22]
K Ca | Mg | Na
1 EEAE’;R’ 114(L) | 049(M) | 320(VL) | 7.08(VL) | 0.41(M) (1\'/73 0(5)3 0(&)0 44.22 (M)
2 %:;’ 230(M) | 022(M) | 3.65 (VL) 1367 (L) | 146 (VH) 325’)5 2(;'? 0(&)4 56.63 (H)
3 6(A3§’ 354(H) | 0.33(M) | 6497(VH) | 2070(M) | 013(L) (1\}9|_7) 20_207 O(E)l 21.64 (L)
4 szz)l 372(H) | 033(M) | 69.44(VH) | 1987(M) | 013(L) %\j? 0(5;3 o(&)o 48.75 (M)
5 Eonf 242(M) | 028(L) | 3.86(VL) 1752(M) | 0.14(L) | 52(L) 0(5)9 0(&)2 32.82 (L)
6 EEAB)l 6.37 (VH) | 049 (M) | 130.55(VH) | 66.15(VH) | 0.19 (L) 5(5)2 %ﬁf 0(&)8 22.15 (L)
7 6(,3;5 395(H) | 0.20(M) | 9950 (VH) | 1372(L) | 0.07(VL) 5(8)8 O(E)l O(E)l 44.27 (M)
8 Ez,f:;) 429(H) | 038(M) | 10432(VH) | 22.88(M) | 0.09 (VL) 4(3)9 %'3? 0(&)1 2729 (L)
9 G(Aof 447(H) | 0.25(L) | 16277 (VH) | 37.16(H) | 0.08 (VL) (Ovll_:’; (0\/1|_8) O(E)l 1.34 (VL)
0 | ) | ss2vk) | oaemw | szorviy | 23w foosovny | G | Gy | G | wsem

Note: A = Acid, N = neutral, VL = very low, L = low, M = medium, H = high, VH = very high
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3.3 Map of potential land for medicinal plants cultivation

Observation of rhizome biopharmaca cultivation land was
carried out by mapping the soil types (Figure 2), land map
units (Figure 3), slope classes (Figure 4), and land cover
(Figure 5) in Tinombo District, Parigi Moutong Regency,
Central Sulawesi. In Figure 2, it is revealed that based on the
soil type map, Tinombo District was dominated by soil types
of typic Eutrudepts, typic Dystrudepts, and typic Hapludults,
respectively. In Figure 3, the mapping of Land Map Units was
dominated by conservation areas, primary dryland forest, and

secondary dryland forest, followed by fields of typic
Hopludults 23-40% (hilly), areas of typic scrub and plantation
areas of typic Hapludults of 25-40% (hilly), and plantation
areas of Endo aquepts 1-3% (slightly flat). Based on Figure 4,
the regional slope class map was dominated by the
mountainous slope (> 40%), followed by hilly land (25-40%),
and small hilly (15-25%). Through the land cover map, it was
dominantly covered by conservation areas, primary dryland
forest, and secondary dryland forest, followed by fields, shrubs,
and plantations areas.
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Figure 3. Map of land map unit in Tinombo District
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Figure 5. Map of land cover in Tinombo District

Medicinal plants are a plant type in which part of these
plants may use as medicine, ingredients, or medicinal
ingredients. Medicinal plants are all plant species known or
believed to have medicinal properties [23]. The existence of
medicinal plants in Indonesia is spread throughout Indonesia
[24]. Ginger is a spice of commercial and medicinal
importance [25]. Indonesia is rich in plant species with
potential as medicinal properties, including rhizomes. The use
of rhizomes, including turmeric, aromatic ginger, ginger, as
medicine, has long been practised by the Indonesian people
traditionally which are now starting to be developed on a
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manufacturing scale. The use of rhizomes both on a household
scale and in factory production influenced the improvement in
demand for raw materials, which in turn will affect the
cultivation of this medicinal plant. Ginger can be used in the
form of fresh paste, ginger tea, dried powder, preserved slices,
cookies, candy, teas, tinctures, soda, jam, beer, capsule and
syrup etc. [25].

The success of cultivation influenced by various interrelated
factors, such as farmers' interests and knowledge, as well as
the suitability of land, both chemically and physically [26-28].
The socio-cultural factors of farmers in the form of interest,



knowledge of cultivation techniques, land suitability,
seedlings, and marketing may influence the practice of
cultivating medicinal plants. The higher a person's interest, the
more his effort will be in practising it. A person's interest will
determine the intrinsic motivation of an object, motivate
discussion, receive information and find a way out for a

problem which will then be realized in the form of activity [29].

The level of knowledge of cultivation techniques and
suitability of agricultural land among farmers is also
fundamental in influencing the success rate of farmers [30].
This ability supports the need for basic knowledge of
agricultural practices. However, insufficient knowledge of
marketing may become an obstacle to cultivation practices in
the community [31]. Marketing as the final point of return on
capital is vital for farmers, the better marketing knowledge, the
better decision of the farmers will be according to their
agricultural conditions.

In terms of natural resources, the land suitability, both
physical and chemical, is critical to improving. In Ethiopia,
degradation of land fertility due to steep slope classes is a
severe problem for agricultural productivity even though
almost all soil fertility parameters will still decline in the long
term; thus the land quality management is needed [32]. Each
plant species tends to have different land characteristics. Soil
chemical characteristics may influence the growth of
cultivated plants. Nutrients and chemicals contained in
cultivation land affect the growth also nutritional and non-
nutritional content of cultivated materials [33].

Soil suitable for ginger cultivation is soil that contains lots
of organic matter, is fertile and loose [34]. The most suitable
soil types are latosol red brown, andosol. The ideal pH for
growing ginger plants is between 6.8-7.0 [35]. Tinombo
District has high productivity of medicinal plant commodities
due to intensive management of medicinal plants. Tinombo
District gives a big contribution as a center of medicinal plant
production in Central Sulawesi and such contribution is
supported by potentials of lands used for development of
medicinal plants. The application of organic cultivation
system was found more beneficial and significantly improved
morpho-physiological traits, growth parameters, biochemical
constituents, yield and yield components [36].

The limitation of the research is that the area of land used is
still limited and efforts have not been made to improve the
quality of the soil that is used as medicinal plants. Therefore,
the next research is an analysis of soil quality improvement so
that it is known which soil improvement materials are good
and appropriate in improving soil quality, especially the
development of medicinal plants. Then conduct research on
the implementation of medicinal plant agribusiness areas that
can improve the economy of farmers.

4. CONCLUSIONS

In general, the socio-economic value of the farming
community on medicinal plant cultivation categorized as quite
good. The community has a high level of interest, also
knowledge of cultivation techniques, and land suitability.
However, the level of knowledge about seedling and
marketing tends to low. The characteristics of the cultivated
land for medicinal plants, both chemical and physical have
been identified in order to create agricultural land that is
suitable with the characteristics of the cultivated plants. The
implications of the research results encourage the government
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together with farmers to make efforts to improve land quality
in order to develop crop potential and have an impact on
improving the farmers' socio-economy especially Medicinal
Plant (Biopharmaca).
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