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Abstract. Sunariyati S, Decenly, Purnama AR, Agnestisia R. 2023. Ethnobotanical knowledge of Dayak Ngaju in utilizing plant species 

to locate gold mining in Sei Riang Village, Central Kalimantan, Indonesia. Biodiversitas 24: 4145-4150. Indonesia is one of the richest 

countries in flora and cultural diversity. The strong relationship between the culture and plant diversity has developed ethnobotanical 

knowledge of the indigenous community, including the knowledge of the Dayak Ngaju Tribe in utilizing plant species as gold indicators. 

Therefore, this study aimed to inventory and identify the plant species used as gold indicators by Dayak Ngaju in Sei Riang Village, 

Gunung Mas District, Central Kalimantan, Indonesia using ethnobotanical study and then empirically assess the gold content in the 

identified plants using laboratory analysis. Ethnobotanical information was collected through in-depth interviews with 25 informants 

and analyzed with the Informant Agreement Ratio (IAR). Plants mentioned as gold indicators were then identified in the field. The 

samples of the plants were then examined by atomic absorption spectroscopy to determine gold (Aurum; Au) contents in their root, 

stem, and leave tissues. The data was analyzed using SPSS 25 with the Parametric Pearson Correlation test to determine the correlation 

and significance level of Au contents found in the plant tissues and soil. Based on the interview results, the gold miners believed that 

several plant species could be utilized to indicate gold’s presence in the mining area, as indicated by the value of IAR of 0.540, 

suggesting that 54% of the informants agreed to use the plants as the gold indicator. Two plant species were identified as gold 

indicators: kasuhui (Dipterocarpus sp.) and hara (Ficus racemosa L.). Significant positive correlations were also exhibited between Au 

contents in the kasuhui stem and the hara root and stem and the soils where they grow. This research is expected to promote the 

ethnobotanical knowledge of the gold miners from the Dayak Ngaju Tribe in selecting scientifically justifiable gold mining areas. 
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INTRODUCTION  

Ethnobotany is the science that studies the interaction 

between humans and plants in their culture (Pandey and 

Tripathi 2017; Pei et al. 2020). In many cases, the study of 

ethnobotany involves an inventory of plant species with 

various benefits to humans and examining their interactions 

with social traditions (Eldeen et al. 2016). Ethnobotany has 

been widely utilized to explore scientific knowledge on 

food security, human health, climate change, and 

biodiversity conservation (Pei et al. 2020). In a rare theme 

of ethnobotany, Ullah et al. (2019) showcase the 

application of ethnobotanical knowledge to investigate the 

plant species utilized as metal indicators in the soil. The 

biogeochemical study by Ullah et al. (2019) showed that 

Silene conoidea L. from Western Eurasia could uptake and 

accumulate gold (Aurum; Au) with a high concentration of 

303 ppb. This finding expands the potential application of 

ethnobotany for mineral exploration beyond its common 

uses.  

 Indonesia is a country with great cultural and ethnic 

diversity which provides a huge opportunity to conduct 

ethnobotanical studies. Over the past 20 years, 

ethnobotanical researchers have documented various plant 

species from Indonesia which have been utilized by local 

people for medicine, condiment, food, traditional 

ceremonies, and household income (Sunariyati et al. 2017a; 

Listiani and Abrori 2018; Jadid et al. 2020; Sutrisno et al. 

2020; Navia et al. 2021; Susandarini et al. 2021). Among 

them, unique research by Sunariyati et al. (2017b) 

conducted an ethnobotanical study for the first time to 

observe plant species that could potentially be utilized as 

an indicator of gold metal in Indonesia. The study 

discovered 11 plant species that are being used as gold 

indicators by local miners in Central Kapuas, i.e., 

Calophyllum hosei Ridl., Dillenia excelsa (Jack) Gilg, 

Dipterocarpus crinitus Dyer, Agrostistachys sessilifolia 

(Kurz) Pax & K.Hoffm., Tristania obovata Benn., 

Tristaniopsis merguiensis (Griff.) Paul G.Wilson & 

J.T.Waterh., Ganua motleyana (de Vriese) Pierre ex 

Dubard, Swintonia glauca Engl., Syzygium zeylanicum (L) 

DC, Combretocarpus rotundatus (Miq.) Danser, and 

Memecylon myrsinoides Blume. It demonstrates that 

ethnobotanical research in Indonesia has been developed 

rapidly and must be continuously improved to ensure the 

utilization of plant diversity and preserve traditional 

knowledge in the future. 
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The tolerance of plants to high metal concentrations in 

the soil can be divided into three groups, namely: (i) the 

hyperaccumulator plants that can actively take up metals 

from the soil and translocate them from the root to shoot, 

thereby accumulating the metals in their above-ground 

tissues; (ii) the indicator plants that indicate metal levels in 

their body to reflect metal levels in the soil; and (iii) the 

excluder plants which can inhibit metal from entering into 

their tissues or confine root-to-shoot translocation (Baker 

1981; Kutty and Al-Mahaqeri 2016; Lam et al. 2022). 

Several researchers also pointed out that several criteria can 

be adopted to determine hyperaccumulator, indicator, and 

excluder plant species. A plant is classified as a 

hyperaccumulator when it fulfills criteria, such as: (i) 

leaf/root quotient (level of metal in the leaf divided by the 

level of metal in the root) > 1, (ii) extraction coefficient 

(level of metal in the leaf divided by the level of metal in 

the soil) > 1, and (iii) higher metal levels which are 10-500 

times the levels in normal plants. On the other hand, a plant 

is considered a metal indicator when the level of metals in 

the plant tissues is similar to those in the soil. Meanwhile, a 

plant with leaf/root quotients less than 1 is categorized as 

an excluder plant (Baker 1981; Kutty and Al-Mahaqeri 

2016; Lam et al. 2022). 

Gunung Mas District is one of the newly established 

regencies in the Central Kalimantan Province, Indonesia, 

with the dominant population of the Dayak Ngaju Tribe. It 

is an indigenous tribe among other Dayak Tribes in 

Kalimantan and living alongside the rivers of Kahayan, 

Kapuas, Katingan, and Barito (Karyani 2021). This tribe is 

very attached to nature and has much knowledge of the 

benefits of plants from its social and cultural traditions. Sei 

Riang Village, Gunung Mas District, is known to have high 

gold potential, and most people work as gold miners. 

Interestingly, based on anecdotal information, some of 

them utilized plants as indicators for the presence of gold in 

mining areas, but the scientific evidence is not yet known. 

Sheoran et al. (2013) explained that several plants could 

take gold from the soil and accumulate it in their tissues. 

Similarly, Sunariyati (2018) stated that plants used as gold 

indicators can accumulate gold in their tissue. Helianthus 

annuus L. and Brassica juncea (L.) Czern. are plants that 

grow in soil containing gold and can collect it in their 

tissue (Sheoran et al. 2013; Pisco et al. 2017). 

Accordingly, the present study aimed to scientifically 

investigate the local knowledge of the Ngaju Dayak Tribe 

on plant uses as gold indicators in Sei Riang Village, 

Gunung Mas District, Central Kalimantan Province. We 

expected that this study might enrich the scientific 

understanding of ethnobotany and add a novel 

understanding of the application of indigenous knowledge 

for mineral exploration. In the context of mining practices, 

the obtained information could serve as a source of 

information for local gold miners, especially for the Dayak 

Ngaju community in Gunung Mas District, to select gold 

mining areas by utilizing plants that are considered low at 

cost and effort as well as environmentally friendly 

compared to, for example, random drilling method. 

Nonetheless, we strongly caution that the uses of this study 

are not for illegal mining practices carried out in prohibited 

areas that destroy the environment. 

MATERIALS AND METHODS  

Study area and period 

The research was carried out in the forest area of gold 

mining, Sei Riang Village, Tewah Sub-district, Gunung 

Mas District, Central Kalimantan Province, Indonesia 

(Figure 1). The study was conducted from February 2020 

to March 2021. 

Research procedures 

This research was conducted in three stages. The first 

stage was a qualitative ethnobotany study to explore 

information from selected informants on the plants utilized 

as gold indicators. The second stage was the identification 

of plant species through morphological characterization. 

The third stage was analyzing the Au contents in plant 

tissues and soil using atomic absorption spectroscopy. The 

details of each stage are explained below. 

 

 

 
 

Figure 1. Study site in Sei Riang Village, Tewah Sub-district, Gunung Mas District, Central Kalimantan, Indonesia 
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Ethnobotanical knowledge analysis 

The ethnobotanical information on the uses of plants as 

gold indicators was collected through participatory 

observation and in-depth interviews with 25 informants 

from the Dayak Ngaju Tribe. The informants generally 

worked as local miners in the gold mining area in Sei 

Riang Village, aged 18-53 years, with educational 

backgrounds of elementary and junior high school 

graduates. The purposive sampling method was adopted in 

this study (Alexiades 1996). The informants were chosen 

based on their local knowledge of selecting gold mining 

locations. They were given a close-ended questionnaire so 

that the information from each informant could be stated 

based on their experience and knowledge. Then, the 

informants who used plants to select gold mining areas 

were interviewed in-depth. The interview aimed to gather 

information regarding the plant species they thought to be 

gold indicators. Based on the information, a floristic survey 

was then conducted guided by those informants. 

Data were analyzed by organizing and systematically 

compiling the results from questionnaires, interviews, and 

field notes. The local community knowledge was examined 

with a descriptive method from interview results. The 

results were then displayed in pie charts. The obtained 

information was analyzed through the Informant 

Agreement Ratio (IAR) calculated as Equation 1 

(Alexiades 1996). 

 

IAR  = (na - nra) / (na - 1)   [1] 

 

Where: na represents the number of plant users as gold 

indicators, nra represents the number of plants in one type 

used as gold indicators by interviewed informants. The 

IAR has a range of values from 0 to 1. The IAR has a value 

range from 0 to 1. An IAR of 0 indicates that all informants 

disagree with using plants as gold indicators, while an IAR 

of 1 indicates that all informants agree with using plants as 

gold indicators. 

Plant identification and soil sampling 

As described above, the informants who utilized plants 

for locating gold mining areas were interviewed in-depth to 

inform plant species believed to be gold indicators. A 

floristic survey was then carried out with them. The plants 

and soils were collected from three sites and brought to the 

Biology Education Laboratory, University of Palangka 

Raya, Central Kalimantan, Indonesia, for plant 

identification and Au content analysis.  

Plant species were identified based on their local name 

and habitus. In addition, plant identification was also 

completed by comparing their characteristics with pictures 

and descriptions of identified plants, including stems, 

leaves, flowers, and fruits, adjusted to the literature 

referring to (i) Tree Flora of Malaya Vol. 1, 2 and 3; (ii) 

Atlas of Indonesian Timber Vol. 1; (iii) Plant Resources of 

South–East–Asia No. 5; (iv) Borneo Island Medium and 

Heavy Hardwoods; and (v) reports and records relating to 

plant species. 

Au analysis 

The Au content was analyzed at the Laboratory of 

Environmental, Department of Chemistry, Faculty of 

Mathematics and Natural Sciences, Universitas Brawijaya, 

District, Indonesia. The Au content in plants and soil was 

determined through a quantitative approach using an 

atomic absorption spectrophotometer Type AA6200 at a 

wavelength of 242.8 nm, following the analytical 

procedure adapted from Vogel (2000). The data were then 

statistically analyzed using SPSS 25 with the Parametric 

Pearson Correlation test to determine the correlation and 

significance level of the Au content found in the plant and 

soil. 

RESULTS AND DISCUSSION 

Ethnobotanical knowledge analysis 

The interview results revealed that 11 informants used 

plants to locate gold mining areas, while 10 and 4 

informants applied soil characteristics and the trial-and-

error method, respectively. It denotes that 44% of 

informants utilized plants to locate gold mining areas 

(Figure 2).  

Furthermore, Figure 3 shows that the information about 

the plants used for locating a gold mining area was 

obtained from their parents and ancestors (32%), own 

experiences (52%), and friends (16%). It indicates that 

experience is vital in increasing the informant's knowledge 

to select gold mining areas. Besides, the calculation result 

demonstrated that the IAR value was 0.540. It means that 

54% of the informants agreed that plants were utilized as 

gold indicators in the mining activity. 

Plant identification and Au analysis 

The inventory and identification results show that the 

informants utilized two plant species to determine gold 

mining areas, namely kasuhui (Dipterocarpus sp.) and hara 

(Ficus racemosa L.), where the pictures are displayed in 

Figure 4. 

Table 1 shows the gold (Au) content in the plant tissues 

of hara and kasuhui. These plants seem to have the 

potential to take Au from the soil and translocate it in root, 

stem, and leaf tissues, although it generally translocates and 

accumulates iron (Fe) and lead (Pb) (Rajoo et al. 2016; 

Kaur et al. 2018). This result suggests that the local 

knowledge of the Dayak Ngaju Tribe can be scientifically 

justifiable.  

Next, the data from Table 1 were used to analyze the 

correlation and significance level of Au content in the soil 

and plant tissues (root, stem, and leaf). The results 

exhibited significant positive correlations between Au 

contents in the kasuhui stem and the hara root and stem 

with the soils (Table 2). 
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Figure 2. Percentage of the informants who apply specific 

techniques to locate gold mining area 
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Figure 3. Percentage of the informants who received information 

from different sources to select gold mining area 
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Figure 4. Plant species used to locate gold mining areas: 1. Kasuhui, 2. Hara with A. leaves, B. fruits, and C. stems 

 

 

 

Table 1. The Au content in the root, stem, leaf, and soil of two plant species used to locate gold mining area 

 

Local name Scientific name Site 
Au content (ppm) [Au]leaf/[Au]root 

quotient Root Stem Leaf Soil 

Kasuhui Dipterocarpus sp. 1 0.031 0.016 0.009 1.032 0.290 

  2 0.058 0.039 0.026 1.268 0.448 

  3 0.063 0.051 0.039 1.380 0.619 

Hara Ficus racemosa L. 1 0.021 0.012 0.013 1.916 0.619 

  2 0.039 0.027 0.016 2.228 0.410 

  3 0.056 0.038 0.027 2.516 0.482 

 

 

1.A 1.B 1.C 

2.A 2.B 2.C 
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Table 2. The correlation and significance level of Au content in 

the soil and plant tissues (root, stem, and leaf) 

 

Plant name Parameter Root Stem Leaf 

Kasuhui n 3 3 3 

 r 0.985 1.000* 0.992 

 P 0.111 0.015 0.080 

Hara n 3 3 3 

 r 1.000* 0.998* 0.942 

 P 0.004 0.042 0.218 

Note: n: The number of sites available; r: The Pearson's correlation 

coefficient; P: Significant Pearson's correlation; *: Correlation is 

significant at the 0.05 level 

 

 

Discussion 

Sei Riang is one of the villages in Gunung Mas District, 

Central Kalimantan, Indonesia, whose population is 

dominated by the Dayak Ngaju Tribe. For them, gold 

mining is carried out for a long time and passed down for 

generations. They believe gold mining can improve the 

local community's economy and increase Gunung Mas 

District's regional income. Based on anecdotal information 

from the local community, gold mining sites can be located 

using particular plants. It was proven by the interview 

results with local gold miners conducted in this study. The 

results demonstrated that 44% of the informants 

interviewed utilized plants, 40% assessed soil 

characteristics, and 16% employed the trial-and-error 

method to select gold mining locations (Figure 2). Thus, 

the selection method using plants can be considered more 

effective than assessing the soil characteristics or the trial-

and-error method, which requires high costs and effort. In 

addition, one of the informants reported that the trial-and-

error method could cause environmental damage during the 

process. Using the trial-and-error method, the local miners 

suck up the sediment of sand and mud in the riverbed for 1-

2 hours. If sediment material containing gold ore or grains 

is found at the site, the mining activity will be continued. 

However, if no gold ore or grains are uncovered during the 

process, the mining activity must stop and move to a new 

location elsewhere. Accordingly, this activity is argued to 

cause environmental damage and pollution in the mining 

area. Therefore, this method is not recommended to use.  

According to interview results, information on the use 

of plants as gold indicators was obtained by the miners 

mainly from their own experience (52%), then from their 

parents and ancestors (32%), and friends (16%) (Figure 3). 

This finding denotes that the knowledge of plants as gold 

indicators is more widely gained from self-experience than 

formal education in schools. It suggests that the schools 

have not yet played a role in developing scientific 

knowledge from empirical facts. Besides, this information 

was also relevant to the previous statement of Manningtyas 

and Furuya (2022), who pointed out that traditional 

ecological knowledge is an accumulation of ecological 

adaptation patterns of local communities that have been 

practiced and developed through the adaptation process.  

According to plant inventory and identification results, 

hara (F. racemosa) and kasuhui (Dipterocarpus sp.) are 

plants that the informants usually used as gold indicators. 

Table 1 shows that these plants can potentially uptake gold 

(Au) from the soil and translocate it into their tissues. 

Although Kaur et al. (2018) mentioned that hara and 

kasuhui generally translocate and accumulate iron (Fe) and 

lead (Pb), they seem able to adapt to the presence of gold in 

the soil, even utilizing it in their physiological systems. It is 

also in line with research by Sunariyati (2018) that states 

the existence of gold in the plant is possible. In association 

with that, this research adds information on native plant 

species in Central Kalimantan to serve as a gold indicator. 

Vural (2017) stated that several plants could accumulate 

gold in their roots, stems, and leaves. Gold contents are 

transported and translocated through the xylem as a chelate 

complex (Sunariyati et al. 2017b). On the other hand, this 

study's results revealed that the highest concentrations of 

gold were found in the root of hara and kasuhui plants, 

followed by their stems and leaves. It is probably because 

the roots act as a barrier for gold translocation and protect 

stem and other plant tissues from metal contamination. In 

addition, previous studies have also stated that three groups 

of higher plants could tolerate high heavy metal 

concentrations in the soil, i.e., excluder, indicator, and 

hyperaccumulator plants (Baker 1981; Kutty and Al-

Mahaqeri 2016; Lam et al. 2022). The [Au]leaf/[Au]root 

quotient values of hara and kasuhui were < 1, so they could 

be classified as excluders or indicator plants (Table 1). 

The correlation and significance level of Au content in 

the plant tissues (root, stem, and leaf) and soils were 

analyzed to categorize plants as excluders or indicators. 

Significant positive correlations were discovered between 

Au contents in the kasuhui stem and the hara root and stem 

with their soils (Table 2). It reveals that the Au 

accumulation in the kasuhui and hara stems indicated the 

presence of Au in their soils. It also suggests the high 

contribution of plant stems in reflecting Au content in the 

soils, characterizing them as plant indicators for gold (Au). 

Several plant species used as metal indicators are 

generally related to environmental characteristics. 

Knowledge of metal indicators can be applied to estimate 

the potential of land resources and characterize soil 

properties and polluted environments. To date, Eucalyptus 

pellita F.Muell., Pterocarpus indicus Willd., Tectona 

grandis L.f., and Hibiscus tiliaceus L. are plants 

recommended to be utilized as biogeochemical indicators 

in gold exploration in Indonesia (Sari 2018). This research 

might inform gold miners about the effectiveness of plants 

used as gold indicators in the soil for locating gold mining 

sites in the future. They are expected to be able to use the 

environment wisely while still considering conservation 

aspects. This pioneering research is deemed essential to 

lead to a 'green' alternative in selecting a potential gold 

mining area without causing damage to the environment. 

In conclusion, the local community of Dayak Ngaju in 

Sei Riang Village, Central Kalimantan, has local 

knowledge of utilizing plants as gold indicators. hara (F. 

racemosa) and kasuhui (Dipterocarpus sp.) are plant 

species that could be used to detect the presence of gold in 

a mining area. This research is expected to promote the 

ethnobotanical knowledge of the Dayak Ngaju people to 

determine the gold mining locations, which can be 
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scientifically justified. Nevertheless, this research still had 

limitations in obtaining information due to the small 

number of informants interviewed. We believe that many 

plant species in the Central Kalimantan have not been 

adequately explored and documented as gold indicators. 

Therefore, we suggest conducting further research by 

employing more informants and studies in other gold 

mining areas in Central Kalimantan. It is done to strengthen 

data in the plant exploration that have the potential as gold 

indicators. 
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