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Abstract 

The purpose of this study was to determine the growth of mustard plant (Brassica juncea L.) responses to arbuscular 
mycorrhiza fungi under net house treatment. This research was conducted in net house of SindangKasih village, District 
of West Ranomeeto, South Konawe, and Laboratory of the Faculty Forestry and Environmental Science Halu Oleo 
University Kendari, Indonesia. This study used a Completely Randomized Design (CRD), which consists of 5 treatments 
i.e.: with out of mycorrhiza fungi propagules (M0), mycorrhiza fungi propagules as 25 g per polybag (M1), mycorrhiza 
fungi propagules as 50 g per polybag (M2), mycorrhiza fungi propagules as 75 g per polybag (M3), mycorrhiza fungi 
propagules as 100 g per polybag (M4). The variables observed were plant height, leaf number, total leaf area, specific 
leaves area and percentage of mycorrhiza fungi infection on rooting of mustard plant. The result of the research showed 
that application of the mycorrhiza fungi propagules at doses of 75 g per polybag given the highest of total leaves area as 
such as 1800.8 cm2, application the mycorrhiza fungi propagules at doses of 100 g per polybag given the highest specific 
of leaves area as such as 113.7 cm2, and application the mycorrhiza fungi at doses 25 g per polybag given the highest of 
percentage of mycorrhiza fungi infection to rooting of mustard plant as such as 14.90%. 
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1. Introduction

The mustard plant is a horticultural crop that has high economic value and good prospect to be developed widely in 
Indonesia. The existence of mustard plants can’t be separated from the daily needs of the people who consumed both 
after processed and as fresh vegetables. The part of the mustard plant that is consumed and the economic value is the 
leaves. In the leaves of mustard plants contain calories as much as 22.0%, protein, vitamins, calcium, phosphorus, 
Vitamins A, B, C and fiber are useful for digestion health [1]. 

The average yield of mustard plants grown by the community is still relatively low. One of the causes of low production 
of mustard plants is low soil fertility, conventional farming methods and excessive use of chemical fertilizers that 
potentially leave residues in the soil. The chemical fertilizers have contributed significantly toward the pollution water, 
air and soil. Various efforts based on principles conservation and eco-friendly natural sources to improve soil fertility 
natural of this soil types were carried out. Data et al [2] reported that several of the factors responsible for low yield are 
poor soil, out dated varieties and lack modern technologies used for cropping. According Halim et al [3], that’s one of 
method to improving soil fertility is using the mycorrhiza fungi. The result of research Halim et al [4], showed that 
higher fresh and dry plant weight of mustard plant obtained by the application of mycorrhiza fungi. 
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2. Material and methods 

2.1. Experimental setup [2] 

This research was conducted in net house of Sindang Kasih village, District of West Ranomeeto, South Konaweand 
Laboratory of the Faculty Forestry and Environmental Science Halu Oleo University Kendari. The mycorrhizal fungi 
used in this studied was the result of propagation of Ageratum conyzoides [5]. The plants were grown in polybag (40 cm 
x 50 cm) and study was conducted in completely randomized block design with five treatment i.e.: without mycorrhiza 
fungi propagules (M0), mycorrhiza fungi propagules as 25 g per polybag (M1), mycorrhiza fungi propagules as 50 g per 
polybag (M2), mycorrhiza fungi propagules as 75 g per polybag (M3), mycorrhiza fungi propagules as 100 g per polybag 
(M4), each treatment was replicated with five replications. 

2.2. Preparation planting media [2] 

Preparation of planting media; preparation of planting media include soil removal, soil cleaning from dirt, filling in 
polybags and basic fertilization using sterilized cow manure using oven furnace.Sowing of mustard plants; mustard 
plant is first put on a seedbed for 14 days, then transferred into polybag research. Application of mycorrhizal fungi; the 
application of mycorrhizal fungi was performed simultaneously with the transfer of mustard plants into the research 
polybag. The location of mycorrhizal fungi propagules is under the seeds of plants [6].Maintenance; crop maintenance 
includes watering done in the morning and afternoon with water volume of 500 ml per polybag to maintain the field 
capacity condition. 

2.3. Observation of variable [3] 

The variables observed in this study include: 

Plant height, measured from the base of the stem to the highest end of the leaves using the ruler at 7,14,21,28 and 35 
Day after planting (DAP).  

Number of leaves at 7,14,21,28 and 35 DAP.  

Total leaves area at 7,14,21,28 and 35 DAP.  

Specific leaves area at 7,14,21,28 and 35 DAP.  

Percentage of mycorrhiza fungi infection, the observations were carried out using a dissecting microscope at a 
magnification 40x. Furthermore, mycorrhiza fungi infection was calculated by using the formula proposed by [7]: 

IP = 
r1

r1+r2
 x 100% 

Where: IP= the percentage of mycorrhiza fungi infection, r1= the number of root infected examples, r2= the number of 
root not infected examples. 

2.4. Data analysis [4] 

Data of each variable were observed were analyzed by variance of analysis. If the F count greater than the F table, than 
continued with the Duncan Multiples Range Test (DMRT) at 0.05% confidence level. 

3. Results and discussion 

3.1. Plant height and number of leaves [5] 

The average of plant height and number of leaves at 7, 14, 21, 28 and 35 DAP are presented in Tables 1 and 2. 
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Table 1 Average of plant height (cm) at 7,14,21,28 and 35 DAP 

Treatment 7 DAP 14 DAP 21 DAP 28 DAP 35 DAP 

Without mycorrhiza fungi propagules (M0) 5.88 a 10.74 a 16.80 a 25.00 a 29.66 a 

Mycorrhiza fungi propagules as 25 g per polybag (M1)  6.54 a 10.78 a 17.62 a 22.68 a 26.56 a 

Mycorrhiza fungi propagules as 50 g per polybag (M2) 6.94 a 11.58 a 17.70 a 22.22 a 28.18 a 

Mycorrhiza fungi propagules as 75 g per polybag (M3) 6.20 a 11.12 a 17.10 a 23.62 a 28.32 a 

Mycorrhiza fungi propagules as 100 g per polybag (M4) 6.16 a 11.28 a 17.46 a 23.54 a 28.54 a 

The numbers are followed by the same letters in the same column, no significant based DMRT at 0.05%. 

Table 1 showed that’s the highest average of plant height at 7 DAP, 14 DAP and 21 DAP was found in treatment of 
mycorrhiza fungi propagules as 50 g per polybag (M2) respectively6.94 cm, 11.58 cm and 17.70 cm were not significant 
to all other treatments. Whereas at 28 DAP and 35 DAP, the highest average of plant height was found in the treatment 
of without mycorrhiza propagules (M0) were not significant with all other treatments. 

Table 2 Average of leaves number (sheet) at 7,14,21,28 and 35 DAP 

Treatment 7 DAP 14 DAP 21 DAP 28 DAP 35 DAP 

Without mycorrhiza fungi propagules (M0) 4.2 a 5.8 a 7.8 a 10.0 a 10.8 a 

Mycorrhiza fungi propagules as 25 g per polybag (M1)  4.2 a 6.2 a 8.2 a 10.6 a 11.2 a 

Mycorrhiza fungi propagules as 50 g per polybag (M2) 4.4 a 6.8 a 8.8 a 10.8 a 11.8 a 

Mycorrhiza fungi propagules as 75 g per polybag (M3) 4.2 a 6.2 a 7.6 a 10.2 a 12.0 a 

Mycorrhiza fungi propagules as 100 g per polybag (M4) 4.6 a 6.4 a 8.4 a 11.6 a 12.6 a 

The numbers are followed by the same letters in the same column, no significant based DMRT at 0.05%. 

Table 2 showed that’s the highest average of leaves number at 7 DAP occurred at treatment of mycorrhiza fungi 
propagules as 100 g per polybag (M4) as 4.6 sheet was not significant to all other treatments. Whereas at 14 DAP and 
28 DAP, the highest average of leaves number at treatment of mycorrhiza fungi propagules as 50 g per polybag (M2) 
respectively6.8 sheet and 8.8 sheet were not significant with all other treatments. The highest average of leaves number 
on observation 28 DAP and 35 DAP occurred at the treatment mycorrhiza fungi propagules as 100 g per polybag (M4) 
respectively 11.6 sheet and 12.6 sheet were not significant with all other treatments. 

The result of this research indicated that mycorrhiza fungi are not effective in improving plant height and the number 
of leaves of mustard plants. This is related to the mycorrhiza function of absorbing nutrients Phosfor, while the growth 
of mustard more requires Nitrogen element. This is supported by the results of research Erawan et al [8] that mustard 
plants require urea fertilizer during its growth, especially for the formation of stems and the number of plant leaves. 
According to Arinong et al [9] that’s the growth of plant height is always followed by the development of the number of 
leaves. 

3.2. Totals and specific leaves area [6] 

The average of total leaves area and specific leaves area were presented in Tables 3 and 4. 

Table 3 Average of total leaves area (cm2) at 35 DAP 

Treatment Average of Total Leaves Area (cm2) 
Without mycorrhiza fungi propagules (M0) 1209.1 b 
Mycorrhiza fungi propagules as 25 g per polybag (M1)  1208.6 b 
Mycorrhiza fungi propagules as 50 g per polybag (M2) 1271.1 b 
Mycorrhiza fungi propagules as 75 g per polybag (M3) 1800.8 a 
Mycorrhiza fungi propagules as 100 g per polybag (M4) 1586.4 a 
 
DMRT 0.05% 

2 = 302.4 

3 = 317.7 
4 = 325.9 
5 = 333.1 

The numbers are followed by the same letters in the same column, no significant based DMRT at 0.05%. 



Halim et al. / World Journal of Advanced Research and Reviews, 2019, 02(01), 001–006 

4 
 

Table 3 shows that the highest total leaves area occurring at treatment of mycorrhiza fungi propagules as 75 g per 
polybag (M3) as 1800.8 cm2 was not significant with treatment of mycorrhiza fungi propagules as 100 g per polybag 
(M4), but significantly different from all other treatments. 

Table 4 Average of specific leaves area (cm2) at 35 DAP 

Treatment Average of Specific Leaves Area 
(cm2) 

Without mycorrhiza fungi propagules (M0) 78.7 c 

Mycorrhiza fungi propagules as 25 g per polybag (M1)  85.0 bc 

Mycorrhiza fungi propagules as 50 g per polybag (M2) 93.6 b                                                     

Mycorrhiza fungi propagules as 75 g per polybag (M3) 121.0 a                                                     

Mycorrhiza fungi propagules as 100 g per polybag (M4) 113.7 a 

 

DMRT 0.05% 

2= 13.7 

3= 14.3 

4= 14.7 

5= 15.0 

The numbers are followed by the same letters in the same column, no significant based DMRT at 0.05%. 

Table 4, showed that’s the highest specific leaf area occurred at treatment of mycorrhiza fungi propagules as 100 g per 
polybag (M4) as 113.7 cm2 which was not significant with treatment of mycorrhiza fungi propagules as 75 g per polybag 
(M3), but it significantly different from all other treatments.  

The result of research showed that the highest total leaves area occurring at treatment of mycorrhiza fungi propagules 
as 75 g per polybag(M3) as 1800.8 cm2 was not significant with treatment of mycorrhiza fungi propagules as 100 g per 
polybag (M4), but significantly different from all other treatments. According to the results of research Marschner and 
Dell [10] that mycorrhiza fungi infections cause changes in plant roots growth and activity through the formation of an 
external mycelia that has an impact on increasing nutrient and water uptake.According to Talanca and Adnan [11] 
mycorrhiza fungi develop in cortical tissue, where the infection process is affected by root anatomy and plant life. In 
addition, plant roots have a metabolic rate 2-4 times higher when compared with uninfected plant roots by mycorrhizal 
fungi [12]. Sadaghiani [13] reported that there was an increase in Nitrogen (N), Phosphorus (P), Potassium (K), Calcium 
(Ca) and Magnesium (Mg) uptake by plants when given mycorrhizal fungi. Similar to those reported by Maryam et al 
[14] thearbuscular mycorrhiza fungi can be helpful in counteracting the saline stress and maintaining the plant growth 
and development of B. juncea. 

3.3. Percentage Infection of Mycorrhiza Fungi (%) [7] 

Table 5 Average of percentage infection of mycorrhiza fungi on mustard plant rootings 

Treatment Average of Percentage Infection of 
Mycorrhiza Fungi (%) 

Without mycorrhiza fungi propagules (M0) 0.00 b                                                 

Mycorrhiza fungi propagules as 25 g per polybag (M1)  14.90 a                                                 

Mycorrhiza fungi propagules as 50 g per polybag (M2) 9.15 a                                                 

Mycorrhiza fungi propagules as 75 g per polybag (M3) 13.28 a                                                 

Mycorrhiza fungi propagules as 100 g per polybag (M4) 9.13 a           

 

DMRT 0.05% 

2= 1.18 

3= 1.24 

4= 1.27 

5= 1.46 
The numbers are followed by the same letters in the same column, no significant based DMRT at 0.05%. 
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Table 5, indicating that the highest percentage of mycorrhizal fungi infections occurring at treatment of mycorrhiza 
fungi propagules as 25 g per polybag (M1) as 14.90% was not significant with treatments of mycorrhiza fungi propagules 
as 50 g per polybag (M2), mycorrhiza fungi propagules as 75 g per polybag (M3) and mycorrhiza fungi propagules as 
100 g per polybag (M4), but significantly different from with treatment of without mycorrhiza fungi propagules (M0).  

The result of research showed that the all rooting sample was infected mycorrihza fungi. It is similarity with the result 
research Husin [15] that mycorrhiza fungi can improve plant nutrition and increase growth hormones such as auxin 
and gibberellins. The functions of auxin as an aging root, so the roots can function longer and more nutrient absorption 
will occur. While gibberellins serve as stimulants and growth enlargement of plant roots primer. 

4. Conclusion 

Based on the result of research, it can be concluded that’s all the treatments of mycorrhizal fungi tested had no 
significant effect on plant height and number of mustard plant leaves in all observations. Application of mycorrhizal 
fungi at a dose of 75 g per polybag gives the highest total leaves area as 1800.8 cm2, at doses of 100 g per polybag gives 
the highest specific leaves area as 113.7 cm2. Application of mycorrhiza fungi at a dose of 25 g per polybag gives the 
highest percentage of infection as 14.90%. 
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