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Abstract 

This study was conducted to analyze the effect of organic matter application on mycorrhizal 

inoculated soil on the percentage of AMF infection and the availability of phosphorus nutrients 

for the growth of mung beans.  The research was conducted at the Green House, Universitas 

Muslim Indonesia, and in the Microbiology laboratory of the Environmental and Forestry 

Research Institute, Makassar, which was carried out from May to August 2021. This research 

was conducted in an experimental form based on a completely randomized design consisting 

of four treatments with three replications. The treatments tested were planting media, namely 

sand + soil (without organic matter), sand + soil + husk, sand + soil + husk charcoal, and sand 

+ soil + husk + husk charcoal. Parameters observed in this study were total soil P nutrient 

content, available P content, percentage of mycorrhizal infection, plant height, number of 

leaves, root length, and root volume.  The results showed that the percentage of root infection 

with the application of organic husk material obtained the percentage of root infection up to 

83.67%. Plant growth and nutrient levels of total P and available P were higher with the 

application of husk organic matter and husk charcoal.  

Keywords: organic matter, mung bean, mycorrhizal, root infection 

1. Introduction 

In Indonesia, mung beans (Vigna radiata L) are one of the most important legumes, after soybeans and 

peanuts [1]. Mung beans contain high enough nutrients [2, 3] causing mung beans to be in great 

demand by the public to be used as vegetables, snacks, or as industrial raw materials, especially in the 

beverage industry. This causes the need for mung beans to continue to increase, while the production 

of mung beans is still very low. Based on data from the Central Statistics Agency in 2018, the national 

mung bean production reached 235,000 tons, while its demand reached 304,000 tons [4]. The level of 

national needs continues to increase every year. To cover supply shortages, the perpetrators also 

import them from several countries.  

The productivity of mung beans in Indonesia is still low at 1.19 t/ha [4], while the potential for 

mung bean production can reach 2.5 tons/ha [5]. The low production of mung beans in the country is 

due to the development of mung beans generally on marginal dry lands which are faced with low soil 
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fertility and limited soil water content. Many efforts have been made to increase production in the 

marginal dry land, for example by using high doses of inorganic fertilizers, but this excessive use 

creates several environmental risks [6] that will threaten the sustainability of the agricultural system. 

Besides that, marginal dry land is characterized by low soil organic matter content which will reduce 

soil biological activity [7], so that the fertilizer applied cannot be absorbed by plants. Therefore, efforts 

are needed to improve soil fertility in marginal dry land to improve growth and increase the production 

of mung beans.  

One of the efforts that can be done to improve the growth of mung bean plants, so that it can 

increase their production is to improve soil fertility through the addition of organic matter. Soil organic 

matter contains all the nutrients necessary for plant growth [8]. [9]  suggested that increasing soil 

organic matter would increase the growth and production of mung beans. Various types of organic 

matter can be used for planting media such as husks and husk charcoal. The use of husk and husk 

charcoal as a mixture of planting media will obtain a pivoting planting medium so that the 

development of plant roots runs optimally and also the ability of husk charcoal to increase the 

availability of nutrients for plants [10]. The results of the research [11] showed that the use of husk 

charcoal gave the best results for plant growth rate and leaf area of corn plants. Meanwhile, in lettuce, 

the use of husk charcoal increases the weight of lettuce biomass [12]. In addition to providing organic 

matter, soil fertility can also be improved by applying biological fertilizers, such as mycorrhizae. 

Mycorrhizae or arbuscular mycorrhizal fungi are types of fungi that benefit plant growth, especially on 

marginal lands faced with abiotic stress problems [13; 14; 15]. Mycorrhizae with plants form a 

symbiotic relationship of mutualism with the roots of higher plants.  

AMF infects plant roots and then produces hyphae intensively so that mycorrhizal plants will be 

able to increase their capacity to absorb nutrients [16].  Hyphae in mycorrhizae can absorb phosphate 

elements bound in the soil and become elements available to plants [17].  In addition, the use of 

mycorrhizae can also protect plants from drought stress, and soil salinity and protect plants from 

various soil pathogens [18].  Mycorrhizal activity in infecting plant roots is influenced by soil organic 

matter [19]. Therefore, it is necessary to conduct a study to analyze the effect of the application of 

organic matter husks and husk charcoal on mycorrhizal inoculated soil on the level of root infection 

for the growth of mung bean plants.  

 

2. Materials and Methods 

This study was conducted at the Green House of the Universitas Muslim Indonesia and in the 

Microbiology laboratory of the Environmental and Forestry Research Institute, Makassar, Indonesia. 

This study was designed with a completely randomized design consisting of four treatments with 

three replications. The treatment is as follows:  

M0 = Sand + soil (without organic matter)  

M1= Sand + soil + husk  

M2= Sand + soil + husk charcoal  

M3= Sand + soil + husk + husk charcoal  

The research begins with the preparation of planting media consisting of sand, soil, husks, and husk 

charcoal. The planting medium is sterilized first. After the media is sterilized, then the media is mixed 

using a volume ratio by the treatment provisions, namely for planting media sand + soil with a volume 

ratio of 1:1 (M0), media sand + soil + husk with a volume ratio of 1:1:1 (M1), media of sand, soil, 

husk charcoal with a volume ratio of 1:1:1 M2) and media of sand, soil, husks, and husk charcoal with 

a volume ratio of 1:1:1/2:1/2 (M3). The mixed planting media is then put in a polybag of 6 kg/polybag. 

Planning of mung bean seeds as many as 3 seeds per polybag and then thinning by maintaining two 

plants per polybag. The application of mycorrhizal isolates was carried out after the green bean plants 

were 1 week old by inserting a 10 g/polybag. The maintenance carried out included watering and 

fertilizing with leaf fertilizer which was given three times with a concentration of 2 g/l of water. 
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Maintenance is done until the plant flower. The parameters observed in this study included the 

percentage of root infection, total soil P-content, available P, plant height, number of leaves, root 

length, and root volume. 

3. Result and Discussion 

3.1. P-total and P-available of The Soil 

The results of soil analysis showed that the application of various types of organic matter significantly 

affected the total and available P levels.  The results of the BNT test in Table 1 show that the 

application of husk organic matter and husk charcoal (M3) obtained the highest total P content of the 

soil, namely 14.71 mg/100 g of soil, and significantly different from the treatment without organic 

matter (M0) and also significantly different from the treatment M1, and M2. Similarly, the available P 

level parameter showed that the treatment of the application of organic matter husks and husk charcoal 

(M3) obtained the highest available P of 7.29 ppm, while the treatment without application of organic 

matter (M0) obtained the lowest available P of 6.15 ppm. 

Table 1. P -total and P-available of the soil in Different Types of Organic Matter 

Treatment P-total (mag/100g) P-available (ppm) 

M0: Sand+soil 13.14 d 6.15 b 

M1: Sand+soil+ hus 15.51 c 6.68 b 

M2: Sand+soil+ hus charcoal 14.08 b 7.06 a 

M3: Sand+soil+ husk+ husk 

charcoal 

14.71 a 7.29 a 

LSD 0.05 0.27 0.23 

Note:  Numbers followed by different letters in the same column mean that they are significantly 

different based on the LSD test with a level of 0.05 

3.2. Percentage of AMF Infections in Mung Bean Roots  

The results of the analysis of the percentage of AMF infection in mung bean roots showed that the 

percentage of AMF infection in the roots was influenced by the type of organic matter. The results of 

further tests in Table 2 show that the treatment without the addition of organic matter (M0) obtained a 

high percentage of AMF infection, namely 86.67%, and significantly different from the treatment of 

the application of organic matter of husk charcoal and a mixture of husk and husk charcoal (M2 and 

M3), but not significantly different from the addition of husk organic matter (M1) with a percentage of 

root infection of 83.89%. 

 

Table 2. Percentage of Mung Bean Root AMF Infection with Various Types of Organic Matter 

Treatment Infection of Root (%) LSD 0,05 

M0: Sand+soil 86.67 a 22.95 

M1: Sand+soil+ husk 83.89 ab  

M2: Sand+soil+ husk charcoal 63.37 b  

M3: Sand+soil+ husk+ husk 

charcoal 

74.45 b  

Note:  Numbers followed by different letters mean that they are significantly different based  

on the LSD test with a level of 0.05 

3.3. Plant Height, Number of Leaves, Root Length and Root Volume  

The results of observations of plant height, number of leaves, root length and root volume at the age of 

6 weeks after planting showed that the application of organic matter significantly affected leaf number 

and root length of mung bean, but had no significant effect on plant height and root volume 
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parameters.  The average number of leaves of mung bean plants in Table 3 shows that the treatment of 

application of husk and husk charcoal (M1, M2 and M3) obtained a higher number of leaves, which 

was between 14.70-15.37 strands and was significantly different from the number of leaves obtained. 

without the addition of organic matter (M0). he root length parameter showed that the application of 

husk charcoal organic matter (M2) resulted in a significantly longer root that was 36.33 cm compared 

to the treatment without organic matter (M0) and the treatment of husk organic matter (M1). 

Table 3. Effect of Types of Organic Matter on Plant Height, Number of Leaves, Root Length 

and Root Volume of Mung Beans at 6 WAP 

Treatment 
Plant Height 

(cm) 

Number of 

Leaves (sheet) 

Root Length 

(cm) 

Root Volume 

(ml) 

M0: sand + soil 31.67 10.00 b 21.33  c 1.67 

M1: sand + soil + husk 33.00 15.37 a 24.33 bc 2.67 

M2: sand + soil + husk 

charcoal 
33.97 15.33 a 

 

36.33 a 

 

2.33 

M3: sand + soil + husk+ 

husk charcoal  

34.40 14.70 a 

 
31.00 ab 2.00 

LSD 0,05 ns 1.73 10.22 ns 

Note: Numbers followed by different letters in the same column mean that they are significantly 

different based on the LSD test with a level of 0.05 Ns = not signifikan  

3.4. Discussion 

The addition of organic matter to the growing media will increase the availability of nutrients. The 

results of research on the use of organic matter from husks and husk charcoal increase the nutrient 

content, especially available phosphorus which can be absorbed by plants.  The decomposed organic 

matter will produce organic acids which form chelation bonds with Al and Fe ions thereby releasing 

the adsorbed P so that the availability of P increases [20]. According to [21], the addition of organic 

matter will increase fertilization efficiency, because the decomposition of organic matter produces 

organic acids that can provide nutrients for plants.  The increase in available P-nutrient levels was also 

due to the increase in the percentage of mycorrhizal infections in mung bean roots. Mycorrhizal fungus 

infection produces a phosphatase enzyme that is released due to mycorrhizal activity which is 

ultimately able to release P which is fixed by Al and Fe ions so that soil P nutrient levels increase [22].  

[23] and [24] also reported an increase in P-total and P-available levels in mycorrhizal inoculated soil 

with the addition of organic matter.  

The percentage of AMF infection in the roots of mung bean plants was highest in the treatment 

without the addition of organic matter but was not significantly different from the provision of husks 

with the percentage of AMF infection greater than 80%. This indicates that the provision of husks has 

a positive effect on the activity of mycorrhizal in infecting the roots of mung bean plants. This is by 

the results of the research by [25] which showed that the highest percentage of AMF infections was 

obtained by administering organic matter (manure). The high percentage of AMF infections resulted in 

better plant growth and this was supported by the availability of nutrients, especially phosphorus, 

which is a macronutrient needed for plant growth [26].  AMF works by infecting the root system of 

plants to produce hyphae that grow expansively and penetrate the subsoil layer, which will increase the 

ability of roots to absorb nutrients and water, thereby increasing plant growth. 

The increased availability of P nutrients and the high level of AMF infection in mung bean roots 

encourage better plant growth. The better plant growth was supported by the significantly higher 

number of leaves and long roots in the media with husk charcoal and a mixture of husk and husk 

charcoal. The use of husk charcoal in rice was also reported by [27] and found that the administration 
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of husk and husk charcoal increased the growth and production of rice plants.  This is because the 

addition of husk and husk charcoal to the growing media makes the growing medium more porous, so 

that root development is freer, besides that husk and husk charcoal are rich in carbon and other 

primary nutrients [28]. 

 

4.  Conclusion  

The use of organic material in the form of rice husks obtained a percentage of root infection by AMF 

of 83%. Nutrient levels of total P-total and P-available were higher in the application of a mixture of 

husk organic matter and husk charcoal so that the growth of mung beans was better.  

Acknowledgements 

Thanks are conveyed to the Directorate General of Higher Education for providing research funding 

assistance through the Higher Education Leading Research Scheme for the 2021 Fiscal Year. 

References 

[1] Bimasri, John. 2014.  Increased Production of Mung Beans (Vigna radiata L.) in Peatland 

through the Application of N and P . Fertilizers  (Peningkatan Produksi Tanaman Kacang Hijau 

(Vigna radiata L.) di Tanah Gambut melalui Pemberian Pupuk N dan P). Prosiding Seminar 

Nasional Lahan Subotimal. Fakultas Pertanian Universitas Musi Rawas. Lubuk linggau. pp. 

613-620. 

[2] Rahman, T., dan A. Triyono. 2011. Utilization of green beans (Phaseolus radiatus L.) into 

sweetened condensed milk (Pemanfatan Kacang hijau (Phaseolus radiatus L.) menjadi susu 

kental manis).  Prosiding SNaPP Sains, Teknologi, dan Kesehatan.2(1):223-230.         

[3] Abbas, G., Z. Abbas, M. Aslam, A.U. Malik, M.Ishaque and F. Hussain. 2011. International 

Research Journal of Plant Science, 2(4):094-098.  

[4] BPS. 2018. Statistik Indonesia 2018.  www.bps.go.id 

[5] BALITKABI, 2016.  Pemanfaatan Varietas Unggul Kacang Hijau untuk Peningkatan Produksi.    

[6] Savci, S. 2012. International Journal of Environmental Science and Development, 3(1):77-80 

[7] B. Moeskops, S. Sukristiyonubowo, D. Buchan, et al., 2010 Applied Soil Ecology, vol. 45, no. 2, 

pp. 112–120, 2010. 

[8] Bot, Alexandra, J. Benites.  2005. FAO, Soils, and Bulletin. 80p. 

[9] Bandani, M., H. R. Mobasser and A.Sirusmehr.  2014. J Nov. Appl Sci., 3 (4): 367-370.  

[10] Kookana, R.S., Sarmah, A.K., Van Zwieten, L., Krull, E. and Singh, B. 2011.  Advances in 

Agronomy, 112: 103-143.  

[11] Firmansyah, Y., and F. Silvana.  2019 JOM FAPERTA 6 (1).  

[12] Mot, S., S.Khin, V.Peuo, P.Pok, and P.Srean. 2021.   Agritropica: J. of Agricultural Sci 4(1)30-37 

[13] Santander, C., Aroca R, Ruiz-Lozano JM, Olave J, Cartes P, Borie F, Cornejo P. 2017.  Mycorrhiza 27 (639–

657) 

[14] Salam E. A., Alatar A., El-Sheikh M. A. 2017. Saudi J. Biol. Sci. 25 (8), 1772–1780.  

[15] Begum, N et all.  2019.  Role of arbuscular mycorrhizal fungi in plant growth regulator: 

Implications in Abiotic Stress Tolerance.  Front Plant Sci, 10:1068. 

[16] Smith, S.E. and Read, D.J. 2008. Mycorrhizal Symbiosis. 3rd Edition, Academic Press, London. 

[17] Subaedah, S., Netty S.S., A. Ralle. 2020. IOP Conf. Series: Earth and Environmental Science 

484 (2020) 012074.  IOP Publishing. 

[18] Samuel Adamec,   A. Andrejiova.  2018.  Acta   Horticulturae et Regiotecturae 2:30-35 

[19] Anas, I. 1997. Jurusan Tanah. Fakultas Pertanian. IPB 

[20] Stevenson, F.J. 1986.  John Willey and Sons. New York. 

[21] Subaedah, S., A. Ralle, St. Sabahannur.  2019. Pak. J. Biol. Sci., 22 (1): 28-33.  

[22] Lambers, H, Chapin. F.S, Pons. T.L. 1998. New York, US: Springer. 



CABE-2021
IOP Conf. Series: Earth and Environmental Science 1083 (2022) 012024

IOP Publishing
doi:10.1088/1755-1315/1083/1/012024

6

 

  
 

[23] Subaedah, S., S.S. Netty, A. Ralle. 2020.  J. Biological of Sciences.  20 (4): 147-152.              

[24] Nurmasyitah, Syafruddin, dan Sayuthi, M. 2013. Jurnal Agrista. Vol. 17 (3) :103-110.  

[25] Hardi, M.S., Ni W. D. Dulur, I P. Silawibawa. 2020. Peran fungi mikoriza arbuskular (FMA) 

dan pupuk kandang terhadap infeksi akar dan serapan P pada tanaman jagung manis (Zea mays 

saccharata Sturt.). Crop Agro Vol. 13 No.1: 78-88.  

[26] Gardner, F.P., R.B. Pearce and R.L. Mitchell, 1995. Iowa State University Press, Ames, Iowa 

[27] Mishra, A.,  K. Taing,  M.W. Hall, Y. Shinogi.  2017. Agriculture Sciences 8(9):1014-1032 

[28] Alburquerque, J.A et all. 2014. Journal of Plant Nutrition and Soil Science, 177, 16-25.  

 

 

 


