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ABSTRACT 

National soybean demand continues to increase in line with the increase in population, while soybean production is 

still very low. The low production is caused by several factors and one of them is because the development is faced 

with lands with low soil fertility. Therefore, it is necessary to improve soil fertility, including the use of biological 

fertilizers such as arbuzcular mycorrhizae along with the provision of compost. This research was conducted with the 

aim to determine the effect of arbuscular mycorrhizal applications and compost on the growth and production of 

soybean plants. This research was prepared based on a randomized block design consisting of 5 treatments, namely: 

control (without mycorrhizal and without compost), mycorrhizal application, mycorrhizal + compost 5 g/plant, 

mycorrhizae + compost 10 g/plant, mycorrhizae + compost 15 g/plant. After the treatment was repeated three times, 

so there were 15 experimental units. The results showed that mycorrhizal application accompanied by compost 

resulted in higher growth and yieldof soybean than without mycorrhizal application and mycorrhizal application 

without compost. 
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1. INTRODUCTION 

Soybean (Glycine max (L.) Merrill) is one 

commodity crops are urgently needed in Indonesia, 

because it can be consumed in a variety of processed 

food products such as tofu, tempeh, milk, and many 

other processed products. In addition to soy it also has a 

relatively high nutrient content, among others, 35 g 

protein, 53 g carbohydrate 18 g fat and 8 g of water in 

100 g of food, even for specific high yielding varieties, 

protein content is 40-43 g [1]. 

Efforts to increase the availability of soybeans have 

become one of the targets of national development in 

agriculture. This is because the need for soybeans 

continues to increase in line with the increase in 

population. In 2018, soybean demand reached 2.5 

million tons, while soybean production only reached 

82.598 tons [2], so that soybean imports cannot be 

avoided.  Soybean development efforts are faced with 

low soil fertility due to erosion and land management 

that does not pay attention to its sustainability aspects 

[3]. Therefore, efforts are needed to improve land 

management that can support the sustainability of 

soybean crop production. One effort that can be done is 

the use of biological fertilizers, such as arbuscular 

mycorrhizae. Arbuscular mycorrhiza is a mutually 

beneficial symbiosis between fungi and plant roots [4]. 

Arbuscular mycorrhizae infect the root system of the 

host plant which will intensively produce hyphae 

interwoven [5], so that mycorrhizal plants will be able 

to increase nutrient and water absorption capacity [6], 

and increase plant resistance to soil salinity stress [7].  

The effectiveness of mycorrhizae in increasing 

nutrient availability to improve plant growth depends on 

the type of mycorrhizae itself, the type of host plant, and 

also very much depends on soil types, especially soil pH 

and fertility levels and their interactions [8]. 

Furthermore, [9] suggests that the activity of 

microorganisms in the soil is influenced, among others, 

by the level of organic matter in the soil, because 

organic matter is used by microorganisms as their 

energy source. To increase the level of soil organic 

matter can be reached by using organic fertilizers, such 

as compost. Based on this description, a research was 

conducted on the effect of mycorrhizal and compost 

applications on the growth and yield of soybean plants. 
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2.  RESEARCH OF METHODS 

This research was conducted in an experimental 

form at the Green House of the Faculty of Agriculture 

and Soil Laboratory of the Universitas Muslim 

Indonesia, Makassar, South Sulawesi, Indonesia. This 

research took place from April to August 2020. 

The tools used in this study were polybags, shovels, 

analytical scales, hand sprayer, plant labels, oven, sieve, 

bucket, tape measure, camera and writing instruments. 

While the materials used in this study were soil, sand, 

compost, soybean seeds, mycorrhizal, distilled water 

and alcohol. 

This research was prepared based on a randomized 

block design (RBD) which consisted of 5 treatments, 

namely: 

M0: Control (without mycorrhizal and without compost) 

M1: Mycorrhiza 

M2: Mycorrhizae + compost 5 g / plant 

M3: Mycorrhizae + compost 10 g / plant 

M4: Mycorrhizae + compost 15 g / plant 

Each treatment was repeated three times in order to 

obtain 15 experimental units. 

 

2.1. Trial Implementation 

This research was conducted in several stages, 

namely the preparation of planting media, planting and 

mycorrhizal inoculation, maintenance and observation. 

Each stage will be described as follows: 

2.1.1. Preparation of Planting Media 

The planting medium used was soil and sand with a 

ratio of 2: 1 (v / v). The media is then weighed as much 

as 8 kg / polybag, before being put into a poly bag, for 

treatment of M2, M3 and M4 the planting media is 

mixed with compost according to the specified treatment 

dose. After all the planting media has been put in a poly 

bag, it is then arranged according to the predetermined 

research plan. 

2.1.2. Seed Planting and Mycorrhizal Inoculation 

Soybean seeds are planted in the planting medium 

that has been provided. One polybag is planted with 3 

soybean seeds, with the aim of anticipating that if one 

seed dies, there are still two living seeds. Furthermore, 

when the plants were two weeks old, 10 g / plant of 

mycorrhizae were administered. 

2.1.3.Maintenance 
 

The maintenance stage is carried out for 

approximately 3 months. Soybean plants are placed in a 

place that gets enough sunlight. Watering is carried out 

according to soil moisture conditions. NPK fertilization 

with a low dose of 150 kg / ha. 

The variables observed in this study were: plant 

height, number of leaves, number of branches, number 

of pods per plant, weight of pods per plant and weight 

of seeds per plant. 

Data from observations in the field were analyzed 

using the randomized block design method and then if 

the treatment had a significant effect, then it was 

followed by the LSD test at the level α 0.05  

 

3.  RESULTS AND DISCUSSION 

3.1.  Results 

3.1.1.  Plant height 

The observation result of soybean plant height at 8 

weeks after planting (WAP) showed that the application 

of mycorrhiza and compost did not significantly affect 

plant height. The average height of soybean plants at the 

age of 8 MST which is presented in Figure 1 shows that 

the treatment of mycorrhizal applications (M1) without 

compost tends to obtain higher soybean plants, namely 

42.00 cm compared to other treatments. 

 

Figure 1.  Effect of Arbuscular Mycorrhizae and 

Compost Application on Soybean Plant 

Height at Age 8 WAP 

 
3.1.2. Number of Leaves 

Mycorrhizal and compost applications showed a 

significant effect on the number of soybean leaves at the 

age of 8 WAP. The results of the LSD further test in 

Table 1 show that the application of mycorrhizae with 

the addition of 5 g of compost (M2) obtained a higher 

number of leaves, namely 28.67 strands and 

significantly different from other treatments (M0, M3 

and M4) but not different from the treatment of 

mycorrhizal applications without compost (M1). 
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Table 1. The Effect of Mycorrhizal and Compost 

Applications on the Number of Soybean 

Plant Leaves at 8 WAP 

Treatment 
Number of  

Leaves 

LSD 

α 0.05 

M0: Control 13.33  b 8.52 

M1: Mycorrhizae 21.00 ab 

 M2: M+ 5g C 28.67  a 

 M3: M+10g C 20.00  b 

 M4: M+15g C 16.00  b   

Note:  The values followed by the same letters 

are not significantly on the LSD level of α 0.05 

3.1.3. Number of Branches 

The results of data analysis on the number of 

branches showed that the application of mycorrhizal and 

compost did not significantly affect the number of 

soybean branches. However, the results of the average 

value of the number of branches presented in Figure 2 

indicate that the treatment of mycorrhizal administration 

with the addition of 5 g of compost (M2) tended to 

obtain more branches, namely 11 branches compared to 

other treatments. 

 

 

Figure 2.  Effect of Mycorrhizal and Compost 

Applications on the Number of Branches 

 

3.1.4. Number of Pods 

Observation of the number of pods showed that the 

application of mycorrhizal and compost significantly 

affected the number of soybean pods produced. The 

average number of soybean pods per plant is presented 

in Table 2 shows that the highest number of pods was 

obtained in the mycorrhizal application treatment with 

the addition of 10 g (M3) compost, namely 57.67 pods 

followed by mycorrhizal application treatment with the 

addition of 5 g of compost (M2). and significantly 

different from the number of soybean pods produced in 

the control treatment, namely without mycorrhizal and 

without compost (M0) but not significantly different 

from other treatments (M1, M3 and M4). 

Table 2. Average Number of Soybean Pods with 

Mycorrhizal and Compost Applications 

Treatment 
Number of 

Soybean Pods 

LSD 

α 0.05 

M0: Control 36.67 b 12.04 

M1: Mycorrhizae 46.00 ab 

 M2: M+ 5g C 57.00 a 

 M3: M+10g C 57.67 a 

 M4: M+15g C 51.67 a   

Note:  The values followed by the same letters 

are not significantly on the LSD level of α 0.05 

3.1.5. Pod Weight 

The results of data analysis on soybean pod weight 

per plant showed that the application of mycorrhizal and 

compost had a significant effect. In Table 3, the average 

weight of soybean pods per plant is presented and shows 

that the application of mycorrhizal treatment and the 

addition of 5 g of compost per plant (M2) obtained the 

heaviest weight of soybean pods per plant, namely 

52.28 g and significantly different from other treatments 

(M0, M1 and M4) but not significantly different from 

the application of mycorrhizal treatment and the 

addition of 10 g of compost (M3). 

Table 3. Average pod weight per plant (g) with 

mycorrhizal and compost application  

Treatment 
Pod Weight LSD 

(g) α 0.05 

M0: Control 19.89 13,85 

M1: Mycorrhizae 31.99 

 M2: M+ 5g C 52.28 

 M3: M+10g C 43.22 

 M4: M+15g C 34.20   

Note:  The values followed by the same letters 

are not significantly on the LSD level of α 0.05 

 

3.1.6.  Seed Weight Per Plant 

 
      The results of observations on the weight of soybean 

seeds per plant showed that the application of 

mycorrhizae and compost had a significant effect. The 

results of the LSD follow-up test in Table 4 show that 

the heaviest weight of soybean seeds per plant was 

obtained in the application of mycorrhizal application of 

5 g of compost per plant (M2), which was 28.04 g and 

was significantly different from the control treatment 
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(without mycorrhizal and without compost) and also 

significantly different from the application of 

mycorrhizal treatment without compost (M1). 

Table 4. Average weight of soybean seeds (g) per 

plant using mycorrhizal and compost 

applications 

Treatment 
Seed Weight LSD  

(g) α 0,05 

M0: Control 13.35  c 9.19 

M1: Mycorrhizae 19.23 bc 

 M2: M+ 5g C 28.04  a 

 M3: M+10g C 23.04 ab 

 M4: M+15g C 23.63 ab   

Note:  The values followed by the same letters 

are not significantly on the   LSD level of α 0.05 

3.2. Discussion 

The results of the data analysis showed that the 

application of mycorrhizae and compost had a 

significant effect on the growth and production of 

soybean as indicated by the parameters of the number of 

leaves, number of branches, pod weight and seed weight 

per plant. The results of this study are in line with the 

findings of [10], who found that soybeans given 

mycorrhizal treatment affected growth, yield 

components and soybean yield. Likewise, the results of 

[11] study found that the application of mycorrhizae 

resulted in better soybean plant growth. 

The good effect of mycorrhizal applications on the 

growth and production of soybean plants is due to the 

potential for mycorrhizae to infect the root system of the 

host plant and will produce hyphae intensively so that 

mycorrhizal plants will be able to increase their capacity 

to absorb nutrients and water [5]. The results of research 

by [12] showed that arbuscular mycorrhizae can 

increase apple plant growth and increase the resistance 

of apple plants to disease. Likewise, research conducted 

by [13] which reported that the application of 

mycorrhizae to gandung plants increased production by 

up to 40%. The good effect of mycorrhizae on 

increasing plant production was also reported by [14] 

that mycorrhizal applications in soybean plants 

increased soybean production and also from this study it 

was found that mycorrhizal applications increased the 

availability of phosphorus by 34% compared to without 

mycorrhizal applications (without mycorrhizal 

applications. availability of 4.03 ppm of phosphorus, 

and increased to 5.41 ppm with mycorrhizal 

applications.  Increased availability of phosphorus is 

very significant for plant growth, because Phosphorus is 

one of the important macro nutrients in plant growth and 

development; it functions as a constituent of metabolites 

in complex compounds, as an activator, cofactor or fiber 

enzyme unifier and plays a role in physiological 

processes and is also a structural component. Of a 

number of important compounds, the energy transfer 

molecules ADP and ATP [15]. 

The results of this study also showed that 

mycorrhizal application treatment accompanied by the 

application of compost as much as 5 g per plant showed 

a higher production as indicated by the pod weight per 

plant and seed weight per plant compared to without 

compost and compost application with a higher dose. 

This is due to the mycorrhizal effectiveness, among 

others, influenced by soil fertility, particularly soil P 

content. The application of compost can increase the 

soil organic matter content which in turn will increase 

the movement and availability of P nutrients in the soil, 

so that with more compost doses it allows the 

availability of more P nutrients and results in decreased 

effectiveness of mycorrhizae. This is consistent with the 

findings of [16] who stated that mycorrhizal 

associations tend to decrease when the P concentration 

in plants increases. Higher P availability can reduce 

spore production [17] and limits the role of mycorrhizae 

in improving plant growth [18]. Therefore, increasing 

the P status of the roots would reduce hyphae branching 

and mycorrhizal associations. 

4. CONCLUSION 

The application of mycorrhizae accompanied by 5 g 

of compost per plant obtained the highest number of 

leaves and pods, as well as the heaviest pod weight and 

seed weight. 
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