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Abstract. Suharno, Sufaati S, Wulandari D, Alfarabbi MB, Maulani S, Ruhani AA. 2023. Pioneer plants of calcareous land in its early 
succession and the existence of Arbuscular Mycorrhizal Fungi. Biodiversitas 24: 6209-6217. Calcareous land is characterized with the 
high presence of calcium carbonate and classified as marginal land because it does not have the quality to support plant growth. The soil 
quality in calcareous land is poor physically, chemically, and biologically. Nonetheless, certain plants and Arbuscular Mycorrhizal 
Fungi (AMF) thrive in this area. This research aims to determine plant diversity and the existence of AMF on calcareous land in 
Jayapura City, Papua, Indonesia. Data were collected through field observations in former limestone mining areas for a year. The results 
show that 41 types of plants were found at the study site. Based on the important value index, the most important plants were Bidens 
pilosa, Borreria sp., Piper aduncum, Pteris vittata, Polystichum sp., Axonopus compressus, Muntingia calabura, Pteris cretica, 

Cynodon sp., and Eleusine indica. Family with the largest number of species were Poaceae followed by Fabaceae, Pteridaceae, 
Moraceae, and Asteraceae. Based on plant habitus, 14.64% were ferns, 34.15% grasses, 39.62% herbaceous plants, and 12.20% trees. 
Plants sampled for the presence of AMF included B. pilosa, M. calabura, and P. aduncum. These plant species had level of AMF 
colonization of 71.2, 71.4, and 63.3%, respectively. There were 13 morphospecies of AMF belonging to the genera Glomus (46.15%), 
Claroideoglomus (7.69%), Acaulospora (38.46%), and Scutellospora (7.69%). The mutually beneficial symbiotic relationship between 
plants and AMF can be capitalized for managing the revegetation of former mining land with calcareous soil. 
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INTRODUCTION 

Calcareous land is a land that contains high amounts of 

calcium carbonate. This land falls under the degraded land 

category because it lacks the quality to support plant 

growth, i.e., poor nutritional content (Singare et al. 2022). 

The poor quality of calcareous land, such as in former 

limestone mining areas, is not only in terms of chemical 

properties but also in physical and biological characteristics 

(Prayudyaningsih and Sari 2016; Singare et al. 2022). For 

example, calcareous land has low water availability in the 
soil, high soil compaction, and limited plant nutrient 

availability (Taalab et al. 2019; Singare et al. 2022). Soil 

formed from calcareous materials has a higher pH, ranging 

from 5.5-8. Although limestone dust soil has a pH of 7.5-

8.7, but heavy rainfall can cause significant leaching of 

calcium from the soil, often reducing the pH to 6.5 

(McPherson 2013).  

In calcareous soil in former limestone mining land, 

various types of plants may grow naturally. The diversity 

of plant species in calcareous land is unique in each region 

(Akhalkatsi et al. 2018), with only a few pioneer plants 

growing at the beginning of vegetation succession (Akhalkatsi 
et al. 2018; Navarro-Ramos et al. 2022). Pioneer plants that 

are able to grow well at early succession stage might 

develop relationships with other organisms in the form of 

symbiotic mutualism, i.e., an association that can benefit 

both symbionts (Hodge and Fitter 2013). Besides natural 

revegetation, degraded land can also be rehabilitated using 

plants that have been inoculated with various types of 

biofertilizer (Sheoran et al. 2010; Quoreshi et al. 2019).  

In terrestrial ecosystems, plants might change the 

conditions of biotic and abiotic components of soil through 

the effects caused by roots, microbes and litter. Both the 

biotic and abiotic components influence the growth, 

productivity and sustainability of plants, thereby influencing 

the dynamics of plant communities and the regulation of 
ecosystem functions (Zhu et al. 2022; Yan et al. 2023). In 

degraded land, the role of plants, microorganisms and litter 

(as source of nutrients) is very important for the land 

rehabilitation process (Suharno et al. 2020).  

 Fungi, including mycorrhiza, also play a role in 

revegetation of calcareous soil. They can associate naturally 

with plants. For example, the association between 

mycorrhiza and plants can be mutually beneficial (symbiotic 

mutualism). In particular, arbuscular mycorrhizal fungi 

(AMF, Phylum Glomeromycota) are naturally associated 

with plant root systems without human intervention (Souza 

2015; Suharno et al. 2020). AMF association with plant 
roots occurs in its initial infection on the host plant roots. 

Moreover, indigenous AMF has greater potential to form a 

more adaptive association and is more tolerant of extreme 

environmental conditions (Husna et al. 2021; Ma et al. 

2023; Samal et al. 2023).  
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The diversity and distribution of AMF have drawn the 

attention of botanists, agriculturalists, and environmental 

scientists, particularly the positive relationship between 

mycorrhiza and the plant root system that benefits the 

fungal partners by optimizing the absorption of nutrients 

and water (Püschel et al. 2020; Alrajhei et al. 2022). 

Moreover, AMF is capable to develop symbiosis with 

various types of plants with various benefits to their host 

plants, especially to increase disease resistance (Chanclud 

and Morel 2016; Wahab et al. 2023), and mobilize 
nutrients from organic substrates (Wang et al. 2022). These 

interactions can cause dramatic changes in the composition, 

structure, and function of plant communities. Comprehensive 

understanding of the interactions between AMF and plant 

communities is critical for successful conservation and 

ecosystem management (Wahab et al. 2023). An imbalance 

of beneficial microorganisms due to disruption of microbial 

populations has caused soil damage and decreased crop 

production. Changes in microbial community composition 

can also result in changes in soil nutrient cycles and 

reduced soil water retention, thereby causing further soil 
degradation (O'Callaghan et al. 2022). 

Microbes are essential for sustainable soil fertility 

management in nutrient cycling, pest management, and soil 

structure, moreover in poor nutrients soil such as 

calcareous land. In various studies, attention has been paid 

to the important role of AMF symbiosis as a provider of 

ecosystem services to guarantee crop yields, and help 

develop sustainable agricultural systems (Diagne et al. 

2020; Wahab et al. 2023). The AMF improves plant growth 

performance, including in the revegetation of degraded 

land and agro-industry development. AMF was found 
associated with several plants in the limestone quarry area 

(Prayudyaningsih and Sari 2016). Some areas in Papua are 

dominated by calcareous land. However, the study on 

diversity of microbes on the calcareous land in this area is 

still limited. Therefore, this study aims to determine the 

diversity of pioneer plants and the presence of AMF in the 

early succession process on calcareous land. We expect 

that this preliminary data will contributes to the first step in 

efforts to revegetate degraded land, especially calcareous land.  

MATERIALS AND METHODS 

Study area and period 

This research was carried out from June to September 

2023. Field observations were conducted in Muara Tami 

District, Jayapura, Papua, Indonesia (Figure 1). The 
geographical position is located at the coordinates S: 

2°41'46.14" and E: 140°48'26.27". The number of rainy 

days in this area reaches 148-175 rainy days per year, 

temperatures range from 29-31.8°C, and humidity varies 

between 79-81%. Observations of plants on calcareous land 

were carried out between June and July 2023. During this 

time, the dry season had just started, although there was 

still a small amount of rain during the week. The soil and 

plant roots were sampled in June 2023 for soil fertility 

analysis and the presence of AMF. 

Data collection procedure 
Vegetation sampling 

Observations of the diversity of plant species growing 

on calcareous land were carried out using the transect 

method with sampling plot. The observation site chosen 

was one-year-old former limestone mining land. The 

transect was made in one line, with 18 square plots 

measuring 2x2 m, resulting in the total observation area 

was 72 m2. The plant samples were identified at the 

Biology Department Laboratory, the Faculty of Mathematics 

and Natural Sciences, Cenderawasih University, Jayapura.  

 
 

 
 
Figure 1. Map of study area in Muara Tami Sub-district, Jayapura District, Papua, Indonesia  
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Arbuscular Mycorrhizal Fungi (AMF) sampling 

The presence of AMF in calcareous land was identified 

based on the presence or absence of spores in the plant 

rhizosphere. Meanwhile, the presence of association was 

determined by the presence of fungal colonization in the 

plant’s root system. Spore observations were carried out by 

taking 1 kg of soil samples from the plant’s rhizosphere. Of 

the various types of plants found in calcareous land areas, 

three dominant species were selected to be observed any 

association with AMF namely Biden pilosa, Muntingia 
calabura, and Piper aduncum. 

The AMF spores were identified through spore 

extraction from the soil samples. A total of 10 g of soil 

samples was sieved using a multistage wet sieving 

technique. The spores were separated using a 60% sucrose 

solution by centrifugation at 1000 rpm for five minutes. 

The number of spores in the root’s rhizosphere was counted 

using a dissecting microscope at 30-40x magnification.  

Meanwhile, AMF colonization was identified using 

tryphane blue staining. The colonization of AMF in plant 

root systems can be seen from the structures built by AMF 
associations, i.e., the presence of intraradical hyphae, 

extraradical hyphae, vesicules, arbuscules, or spores 

formed in the roots. The roots to be observed were first 

fixed with FAA for one hour, washed and soaked in 10% 

KOH for 24 hours, and clarified with 2% HCl for 24 hours. 

The roots were then stained with 0.05% tryphane blue in 

lactoglycerol. The fungal colonization was determined 

using the slide method (Vierheilig et al. 2005; Sun and 

Tang 2012).  

The taxonomical information of AMF was identified 

from the spore morphological characteristics, i.e., spore 
shape, color, attachment of hyphal stalk, wall, and the 

reaction of spore contents against Melzer’s solution. 

Meanwhile, the identification from genus to species refers 

to the studies by Schenck and Perez (1990), Schüßler and 

Walker (2010), Suharno et al. (2020), and INVAM (2022). 

Data analysis 

Plant composition 

The composition of plant community was analyzed 

using Importance Value Index (IVI), and was calculated as 

the sum of the relative frequency and relative density 

values. The equation by Mueller-Dombois and Ellenberg 

(1974) was used to calculate the Density (D) and 
Frequency (F) values as follow. 
 

 
 

 
 

 
 

 
 

 

Soil analysis 

Sample soil fertility analysis was conducted at the 

Testing Laboratory of the Application of Agricultural 

Instrument Standard, Yogyakarta (Laboratorium Pengujian 

Balai Penerapan Standar Instrumen Pertanian Yogyakarta). 

Soil pH parameters were measured by pH meter, C-organic 

content by Walkly & Black method, N-total by Kjeldahl 

method, phosphate (P2O5) by Olsen method, CEC by 

distillation, then for the availability of Ca, Mg, K, and Na 

analyzed by Atomic Absorption Spectrophotometry (AAS) 
method (Eviati and Sulaeman 2009). 

RESULTS AND DISCUSSION 

Diversity of plants on calcareous soil  

The results showed that the calcareous land formerly 

used as a traditional mining site consisted 41 plant species. 

The mine has been non-operational for a year after being 

abandoned by the miners. The growth of pioneer plants has 

been sighted, such as ferns, grasses, herbs, shrubs, and even 

trees (Table 1). Plant species with the highest IVI (above 
5.0) are B. pilosa, Borreria sp., P. aduncum, Pteris vittata, 

Polystichum sp., Axonopus compressus, Muntingia calabura, 

Pteris cretica, Cynodon sp., and Eleusine indica. Other 

plant species have IVI values lower than 5.0. 

The majority of plant species recorded on the calcareous 

soil belong to the families Poaceae (12 species), Fabaceae 

(eight species), Pteridaceae, Moraceae, and Asteraceae 

(three species each), and Rubiaceae and Euphorbiaceae 

(two species each). Meanwhile, other families only have 

one species (Figure 2). Based on the plant habitus, the 

dominant plants are herbaceous plants and grasses. There 
were 16 species of herbaceous plants, 14 species of grasses, 

six species of ferns, and six species of trees. This shows 

that all groups of plants have grown on the calcareous land 

in the formerly mining area within a year. 

Wibowo et al. (2020) found the dominant plant species 

with high IVI values at the limestone mining area of PT. 

Holcim Indonesia Tbk. in Narogong, Indonesia, were 

Eleusine indica, Cyperus rotundus, Mimosa pudica, Bidens 

pilosa, and Ageratum conyzoides. Suharno et al. (2014) 

also found that Bidens pilosa was predominant on gold 

mining land in Mimika Papua. Meanwhile, Piqueray et al. 
(2007) examined plant diversity in the calcareous 

grasslands in Southeast Belgium. They found plants that 

belong to the Festuco-Brometea class, such as Festuca 

lemanii, Bromus erectus, Helianthemum nummularium, and 

Sanguisorba minor. 

At a degraded limestone mining area in Kavtiskhevi 

(Georgia), Akhalkatsi et al. (2018) found 114 plant species. 

Several species were only found in pioneer succession 

plots, namely Chenopodium album (Amaranthaceae), 

Sisymbrium loeselii (Brassicaceae), Medicago lupulina 

(Fabaceae), Lactuca seriola (Compositae), Tussilago farfara 

(Compositae), Scorzonera biebersteinii (Compositae), Poa 
densa (Poaceae), Lotus corniculatus (Fabaceae), Melilotus 

officinalis (Fabaceae) and Taraxacum campylodes 

(Compositae). This species lives mostly at mining sites 

where limestone material was extracted two to three years 
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previously. Akhalkatsi et al. (2018) stated that investigating 

the phytosociological process of natural revegetation will 

provide an important information for correctly managing 

and implementing rehabilitation processes. Information 

about the changes in species diversity in the revegetation 

succession can inform the selection of appropriate plant 

species for reforestation. 

This research also shows that certain plant species can 

adapt to calcareous land in alkaline soil conditions with a 

pH ranging from 7.6 to 7.9 (Table 1). The organic C 
content was between 0.61-2.42% (low-medium), with an 

average of 1.71%, suggesting a medium level of organic C 

content. Meanwhile, the total N content ranged between 

0.02 and 0.05%, with an average of 0.03%, meaning that 

the N content is low. By contrast, the C/N ratio was 

between 25.00 and 93.00, with an average of 54.33, 

implying that the C/N content is very high. According to 

Sorensen (1993) and Warren et al. (2017), the level of C 

content is related to the value of carbon stock in an area. 

The P content (P2O5) ranged from 8.0 to 11.0 ppm, with 

an average of 9.33 ppm, which can be considered as low. 

Likewise, the K content ranged between 0.03 and 0.09 

cmol.kg-1, with an average of 0.06 cmol.kg-1, which is also 

low. Mg was between 0.20 and 0.71 cmol.kg-1 with an 

average of 0.46 cmol.kg-1, which also means low. The 

Cation Exchange Capacity (CEC) value of soil was 

between 15.59 and 16.50 cmol.kg-1, with an average of 
15.95 cmol.kg-1, which also means low. The base saturation 

level was around 90.50-126.42% (very high). Meanwhile, 

the Ca content was between 13.91 and 19.94, with an 

average of 17.51 cmol.kg-1, which can be considered high. 

Notably, most of the soil texture in this calcareous land 

area is clay loam. 

 

 
Table 1. Diversity and the importance value index (IVI) of plant species on calcareous land in Muara Tami District, Jayapura 
 

Plant species ∑ individual D F Dr Fr IVI 

Bidens pilosa L.  569 7.90 0.89 32.85 12.40 45.25 
Borreria sp.  476 6.61 0.72 27.48 10.08 37.55 
Piper aduncum L.  159 2.21 0.61 9.18 8.53 17.71 

Pteris vittata L.  111 1.54 0.33 6.41 4.65 11.06 
Polystichum sp. 122 1.69 0.28 7.04 3.88 10.92 
Axonopus compressus (Sw.) P.Beauv.  69 0.96 0.44 3.98 6.20 10.18 
Muntingia calabura L.  40 0.56 0.33 2.31 4.65 6.96 
Pteris cretica L.  52 0.72 0.22 3.00 3.10 6.10 
Cynodon sp. 22 0.31 0.28 1.27 3.88 5.15 
Eleusine indica (L.) Gaertn. 21 0.29 0.28 1.21 3.88 5.09 
Pueraria sp.  7 0.10 0.28 0.40 3.88 4.28 

Ficus sp.  11 0.15 0.17 0.63 2.33 2.96 
Desmodium repandum (Vahl.) DC.  6 0.08 0.17 0.35 2.33 2.67 
Digitaria sanguinalis (L.) Scop.  5 0.07 0.17 0.29 2.33 2.61 
Phalaris canariensis L. 6 0.08 0.11 0.35 1.55 1.90 
Crotalaria sp. 5 0.07 0.11 0.29 1.55 1.84 
Chromolaena odorata L.  4 0.06 0.11 0.23 1.55 1.78 
Mallotus penangensis Müll.Arg.  3 0.04 0.11 0.17 1.55 1.72 
Pteris sp.  3 0.04 0.11 0.17 1.55 1.72 

Cyperus rotundus L.  3 0.04 0.11 0.17 1.55 1.72 
Mimosa invisa L. 2 0.03 0.11 0.12 1.55 1.67 
Ficus septica Burm. 2 0.03 0.11 0.12 1.55 1.67 
Cenchrus purpureus (Schumach.) Morrone.  2 0.03 0.11 0.12 1.55 1.67 
Panicum sp. 6 0.08 0.06 0.35 0.78 1.12 
Imperata cylindrica L. 6 0.08 0.06 0.35 0.78 1.12 
Calopogonium mucunoides Desv. 4 0.06 0.06 0.23 0.78 1.01 
Mimosa pudica L. 2 0.03 0.06 0.12 0.78 0.89 

Ficus nodosa Teijsm. & Binn. 1 0.01 0.06 0.06 0.78 0.83 
Erigeron canadensis L.  1 0.01 0.06 0.06 0.78 0.83 
Passiflora foetida L. 1 0.01 0.06 0.06 0.78 0.83 
Alisycarpus vaginalis (L.) DC 1 0.01 0.06 0.06 0.78 0.83 
Brachypodium sp. 1 0.01 0.06 0.06 0.78 0.83 
Cynodon dactylon Pers. 1 0.01 0.06 0.06 0.78 0.83 
Thelypteris sp. 1 0.01 0.06 0.06 0.78 0.83 
Paspalum sp. 1 0.01 0.06 0.06 0.78 0.83 
Spathoglottis sp. 1 0.01 0.06 0.06 0.78 0.83 

Sida rhombifolia L. 1 0.01 0.06 0.06 0.78 0.83 
Leucaena leucochepala (Lam.) de Wit 1 0.01 0.06 0.06 0.78 0.83 
Digitaria sp. 1 0.01 0.06 0.06 0.78 0.83 
Spermacoce remota Lam. 1 0.01 0.06 0.06 0.78 0.83 
Euphorbia hirta L.  1 0.01 0.06 0.06 0.78 0.83 
Total  24.06 7.17 100.00 100.00 200.00 

https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:77106033-1
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AMF colonization in plants on calcareous land 

The association between AMF and plants can be 

recognized from fungal infection on plant roots. The AMF 

colonization on plant roots also shows in plant growth. This 

research shows that the levels of AMF colonization varied 

in different plants. In B. pilosa, the percentage of AMF 

colonization reached an average of 71.2% (high). Meanwhile, 

the colonization in M. calabura and P. aduncum plants was 

up to 71.5% (high) and 63.3% (high) (Figure 4). Generally, 

the levels of AMF colonization were high, ranging between 
50 and 80%.  

According to Parihar et al. (2019) and Campo et al. 

(2020), mycorrhizal colonization in plant’s roots affects 

nutrient uptake, the plant’s tolerance to pests and diseases, 

drought, exposure to heavy metals, and the plant’s ability 

to adapt to abiotic environmental conditions. However, 

Suharno et al. (2021) revealed that, at the early stages of 

growth, AMF colonization might slow the plant’s growth 

and only positively affects the growth at the later stages. In 

the case of the Barley plant, Beslemes et al. (2023) 

revealed that the presence of AMF increases growth 

parameters, including the absorption and efficient use of 

phosphorus and nitrogen. The AMF species Rhizophagus 

clarus and Claroideoglomus etunicatum inoculated on P. 

aduncum can form symbiont associations. The microscopic 
analysis of the roots of the inoculated plants showed the 

presence of hyphae, arbuscules, and vesicles. The 

inoculation also affects plant height growth and root length 

at 30 and 90 days after inoculation (de Oliveira et al. 2019). 

 
 
 

 
A B 

Figure 2. Number of plant species found on the calcareous soil area based on: A. Family, and B. Plant habitus 
 
 

 
Table 2. Physico-chemical characteristics of calcareous soil in Muara Tami District, Jayapura, Papua 
 

Physico-chemical characteristics of soil 
Sample code 

Average 
KG-01 KG-02 KG-03 

pH (H2O)  7.62 7.79 7.85 7.75 

pH (KCl)   7.37 7.53 7.53 7.48 
Organic C  (%)  2.42 0.61 2.10 1.71 
N total  (%)  0.05 0.02 0.02 0.03 
Ratio C/N   45.0 25.0 93.0 54.33 
P (available)  (ppm) 9.00 11.00 8.00 9.33 
K-dd  (cmol.kg-1) 0.09 0.05 0.03 0.06 
Ca-dd (cmol.kg-1) 19.94 18.69 13.91 17.51 
Na-dd (cmol.kg-1) 0.54 0.25 0.12 0.30 

Mg -dd (cmol.kg-1) 0.47 0.71 0.20 0.46 
KTK  (cmol.kg-1) 16.50 15.59 15.76 15.95 
Base Saturation (%) > 100 126,42 90.50 108.97 
Al-HddKCl 1N:       

Al-dd (me.100g-1)  0.18 0.00 0.00 0.06 
H-dd (me.100g-1)  0.18 0.12 0.40 0.23 

Soil texture       
Sand (%)  26 37 34 32.33 

Dust  (%)  56 27 30 37.67 
Clay  (%)  18 36 36 30.00 

  Silt loam Clay loam Clay loam Clay loam 
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Figure 3. Colonization of AMF on plant roots in calcareous land. A. Colonization in B. pilosa, B. Colonization in M. calabura, C. 
Colonization in P. aduncum. V: vesicule, A: arbuscule, IH: intraradical hyphae, S: intraradical spore. Scale bar: 100 µm 
 

 

 
 

Figure 4. Number of AMF spores in rhizosphere and percentage 
of AMF colonization in plants  
 
 

 

The plants found on calcareous land are those often 

used as traditional medicinal plants, such as P. aduncum 

(Taher et al. 2020), B. pilosa (Bartolome et al. 2013), and 

M. calabura (Upadhye et al. 2021). The role of AMF in 

plant growth and disease resistance influences the production 
of secondary metabolite compounds (Suharno et al. 2022). 

Therefore, the finding of this study might indicate that 

calcareous land is more suitable for the development of 

medicinal plants than agricultural crops.  

A study in Iran shows that not all medicinal plants can 

be colonized by AMF. According to Sinegani and Yeganeh 

(2017), colonization and spore density of perennial plants 

are slightly higher than annual plants and vary between 

plant families. Soil texture and the availability of phosphor 

are the most important soil properties influencing fungal 

colonization and spore numbers.  

Diversity of AMF on calcareous land 
This research shows that, based on the morphospecies 

identification, there were 13 species of AMF found on 

calcareous land at the studied area (Table 3; Figure 5). 

Genera with the largest number of species were Glomus 

(six species) and Acaulospora (five species), while other 

genera, Claroideoglomus and Scutellospora, only had one 

species each. An average of six to seven species were 

found in the rhizosphere of B. pilosa, M. calabura, and P. 

aduncum plants. Scutellospora sp., and Glomus sp6 were 

only found in the rhizosphere of B. pilosa. Meanwhile, 

Acaulospora sp1. was found in all three plants observed. 

The level of AMF diversity in this study is similar to the 
results of observations on the kava plant (Piper methysticum) 

in the lowland area of Merauke, Papua, where 13 species of 

AMF based on the morphospecies were found (Suharno et 

al. 2018). More morphospecies (18) were found in the 

kebar grass (Suharno et al. 2018; Suharno et al. 2022). This 

condition shows that at the beginning of the succession 

period, the calcareous land can facilitate the growth and 

development of AMF species. 

According to Ma et al. (2023) and Kumalawati et al. 

(2021), the available P in soil is an important predictor of 

the AMF diversity and abundance in an area. A study by 
Parihar et al. (2019) in the hot sub-humid ecoregion of the 

Central Gangetic Plain of India found six genera and eight 

species of AMF in soils with neutral to alkaline pH. The 

AMF were Acaulospora, Cetraspora, Entrophospora, 

Funneliformis (F. geosporum and F. mosseae), Glomus, 

Rhizoglomus (R. intraradices and R. fasciculatum), found 

in the rhizosphere of salt-tolerant native vegetation. 

Meanwhile, Liu et al. (2016) revealed that using phosphorus 

fertilizer did not significantly affect AMF richness except 

in deeper soils. High P use reduces root colonization, 

whereas optimal P increases colonization and fungal 
richness.  

A B C 
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Table 3. Diversity of AMF found in several dominant plants on calcareous land in Muara Tami District, Jayapura, Papua 
 

Family Genus Species 
Host plant species  

B. pilosa M. calabura P. aduncum 

Glomaceae  Glomus Glomus aggregatum + + - 
  Glomus sp2. - + - 
  Glomus sp3. + - + 
  Glomus sp4. - + + 

  Glomus sp5. - + - 
  Glomus sp6. + - - 
 Claroideoglomus Claroideoglomus etunicatum - + - 
Acaulosporaceae  Acaulospora Acaulospora spinosa - + + 
  Acaulospora sp1. + + + 
  Acaulospora sp2. - - + 
  Acaulospora sp3. + - + 
  Acaulopsosa sp4. - - + 

Gigasporaceae  Scutellospora Scutellospora sp. + - - 
  Total 6  7  7  

 
 
 

 
 
Figure 5. AMF morphospecies found on calcareous land in Muara Tami District, Jayapura, Papua. A. Acaulospora sp1., B. Scutellopsora 
sp., C. Claroideoglomus sp., D. Acaulospora spinosa, E. Glomus sp1., F. Glomus aggregatum, G. Glomus sp3., and H. Acaulospora sp2. 
Scale bar: 50 µm 
 
 
 

 
 
Figure 6. The genus and number AMF species found on calcareous 
soil in Muara Tami District, Jayapura, Papua 

 

Furthermore, Parihar et al. (2019) revealed that R. 

fasciculatum (Glomus fasciculatum) is the most widely 

distributed species in strong alkaline conditions (52.96%). 

Meanwhile, Funneliformis mosseae lower (22.99%) to 

moderate (35.78%) distribution in alkaline conditions. Soil 

alkalinity is known to be detrimental to AMF, but the 

members of Glomeraceae might present more frequently 

(∼65%) with higher spore densities. This indicates a strong 

adaptation, so it can be explored to aid the recovery of 

degraded areas due to moderate to strong alkaline soil 

conditions. 

In general, it can be concluded that natural revegetation 

can take place on calcareous land, as shown by the ability 
of plants to develop in alkaline soil conditions. In degraded 

soil, such as calcareous land, plants can cooperate with 

AMF. This adaptation ability can be leveraged to accelerate 

revegetation and rehabilitation of degraded land.  
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