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Abstract. Garlic is one of the main commodities in Indonesia.Various constraints in the cultivation 

system such as the condition of the land and attacks of diseases such as root wilting are problem of 
increasing the productivity of this plant. This study aims to obtain information about the effect of 

giving inoculants of Aspergillus niger and Fusarium sp on the growth of garlic in different media 

planting until the age of 20 days. Garlic bulb were obtained from local farmers, with a size of 

weight 6-7 gram/bulb. The experiment was carried out at the greenhouse scale using a completely 

randomized design with 5 replications. Treatment includes the type of planting media, soil, sand 

and soil + sand (ratio1:1), three type of inoculant, Aspergillus niger, Fusarium sp and mixing 

Aspergillus niger + Fusarium sp and control. Inoculants are given 10 mL (5 x 1010 CFU/mL) in 

liquid on pots containing 300 grams of planting media. Observations are carried out after 20 days 

planting. The results showed that Aspergillus niger and Aspergillus niger + Fusarium sp inoculants 

had a positif significant effect on the growth of  garlic in all treatment media soil, sand and soil + 

sand. Fusarium sp inoculant inhibits growth of 30% - 60%, Aspergillus niger inoculant can 

increase growth of 40% - 90% when compared to controls on all planting media. The use of 
Aspergillus niger inoculant can overcome diseases caused by Fusarium sp, it can even increase the 

growth of 30% - 40% in sand and sand + soil media planting. 

1. Introduction 

Garlic or Alium Satuvum L. is one of the important plants in Indonesia. This bulb plant is widely used as a 

spice in a variety of processed foods and also used as a base for herbal medicine [1-7]. In 2014, this 
planted area in Indonesia was 1,913 ha with a production of 8.83 tons ha-1 in total production in 2014 was 

16,893 tons. The consumption of garlic per capita per year in Indonesia is predicted to increase in line 

with the increase in population [8] 
The increaseing of garlic production is closely related to the availability of land and the presence or 

absence of plant pests and diseases. One of the diseases that is often found in the field of garlic is stem or 

root rot caused by microorganisms, both by fungi, bacteria and viruses . One of the fungi that causes stem 

or root rot is Fusarium  This fungus lives cosmopolite on the soil and can attack on roots, bulb and stems 
of garlic plants [4,9-12]. As a result the plant will wither and end in death.  
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The efforts to overcome the disease caused by Fusarium sp usually use by chemical, extract herbal and 

microbe [10, 11, 12, 13]. Besides being harmful to health, the use of chemicals can also result in damage 

to the balance of ecosystems that have been formed previously. For this reason, it is necessary to continue 
to innovate technology that is easy, not expensive and environmentally friendly in overcoming diseases of 

garlic caused by Fusarium sp. The one effort that can be done is the use of functional microbes that are 

endemic to the soil, such as Aspergillus niger. Until now, there isn’t  reported using Aspergillus niger 

as a biocontrol for plant diseases caused by Fusarium 
In the preliminary experiments in the laboratory we found that Aspergillus niger has the ability to 

inhibit the growth of Fusarium sp. However, further research is still needed at the greenhouse scale. 

Another advantage of Aspergillus neger is the ability of this fungus to produce secondary metabolit like 

IAA which is needed by plants [14], and increase plant germination [15]. This study aims to determine the 

effect of using inoculant of Aspergillus niger and Fusarium sp on garlic plants until the age of 20 days. 
The experiment was carried out in a greenhouse using a plastic pot with a capacity of 350 grams. 

Experiments using a randomized design complete with factorial. The main factors are inoculants, namely 

Fusarium sp (A), Aspergillus niger (B), mixing Fusarium sp and Aspergillus niger  with a ratio of 1:1 (C) 
and control (K). The second factor is the type of planting medium, namely sand (P), soil (T) and a mixture 

of sand + soil (PT) with a ratio of 1:1. Observations were made on the 20th day after planting, with 

parameters of pH and EC of planting media, and vegetative parameters which include plant height, root 
length, wet and dry weight of the upper plants and roots. 

2. Materials and Methods 

2.1. Materials 

Aspergillus niger, Fusarium sp., potato dextrose agar (PDA), distillated water, molasses, plastic pod, sand 
and soil were used as materials in this study.  

2.2. Methods 

Aspergillus niger and Fusarium sp used in this study were obtained from our own culture collection. 
These isolate are the result of fungi selection soil and garlic disease. The isolate were cultivated in PDA 

and incubated for 96 hours, at pH 7, and 30oC. After incubation, 20 mL of distillated water was added, and 

cultivated in 200 mL molasis media at room temperature for 7 days (until population 5 x 1010 CFU/mL). 
This suspension was used as inoculants.  

The experiment was carried out at the greenhouse scale by using a completely randomized design with 

5 replications. Treatment includes the type of planting media, soil, sand and mixing soil + sand (ratio 1:1), 

three type of inoculant, Aspergillus niger, Fusarium sp and mixing Aspergillus niger + Fusarium sp (ratio 
1:1) and control. Inoculants are given 10 mL (5 x 1010 CFU/mL) in liquid on pots containing 300 grams of 

planting media, and each pot is filled with one bulb of garlic.  Garlic were obtained from local farmers, 

with a size of weight 6-7 g/bulb. Observations are carried out after 20 days planting. Observation 
parameters included the pH and EC of the planting medium, plant height and root length, wet and dry 

weight of the upper plant/vegetative and the roots. 

2.3. Measurement of parameters 

pH and EC measurements were carried out directly on the planting media after 20 days planting  by 
using the Hanna model HI 991301 pH / EC / TDS and temperature devices. Measurement of plant height 

and root length is carried out directly. The plant is cleaned from the planting media by washing it with 

running water. Measurement of plant height and root length is done with a ruler. After that the plants are 
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separated from the upper part of plant and the roots, then dropped to find out the weight. To find out its 

dry weight, this part of the plant was oven at 800C for 24 hours. 

3. Results and Discussion 
The results of pH and EC planting media by using inoculant are shown in Figures 1 and 2. Using of the 

inoculant formula give the affects on pH of media planting in sand and sand + soil, but no effect on soil 

planting media. While the EC value changes with used of inoculant formulas on all planting media 
treatments. Generally the EC value decreases in all planting media when compared with EC in the control 

treatment, except in treatment A, sand media planting where EC increased significantly when compared to 

controls. The highest EC value is shown in the treatment of the inoculant Aspergillus niger (B) formula in 

soil, which is equal to 0,57 mS. While the lowest value was indicated by the treatment of the same 
inoculant for sand planting media, which is 0,12 mS (Figure 2). The soil media has a higher EC value, this 

condition is possible because the soil is able to maintain its moisture. Changes in pH and EC are still 

very small, this is probably due to the relatively short planting period (20 days). EC influences 

plant growth through nutrient absorptions by roots. Usually this effect will be seen in the EC value values 

above 1 mS [16-18].  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. The effect of inoculants on the pH media planting of garlic after 20 days planting (K: control, 
A: Fusarium sp, B: Aspergillus niger, C: Fusarium sp + Aspergillus niger). 
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Figure 2. The effect of inoculants on the pH media planting of garlic after 20 days planting (K: control, 

A: Fusarium sp, B: Aspergillus niger, C: Fusarium sp + Aspergillus niger). 
  

In Figure 3 shows the influence of Fusarium sp and Aspergillus niger on garlic after 20th day planting in 

all growing media. The results of examination of root conditions in the growing media showed damage to 

the garlic bulb inoculated with Fusarium sp. In general, the results of visual observations of vegetative 
growth shows the influence on the using of Fusarium sp and Aspergillus niger inoculants both singly and 

in mixture on all types of planting media (Figure 3). A very significant effect can be seen by using 

Fusarium sp inoculants, where plants are stunded growth in all planting media. The real effect is shown on 
the media planting soil + sand, where plant die after 20th day planting (Figure 3 and 4).  
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Figure 3. Condition of garlic plant after 20 days in 3 different (sand, soil and soil+sand) media planting 

and 4 different inoculants (K: control, A: Fusarium sp, B: Aspergillus niger, C: Fusarium sp + 

Aspergillus niger). 
 

 

 

Figure 4. Condition of garlic plant after 20 days planting in soil + sand media planting (K: control, A: 
Fusarium sp, B: Aspergillus niger and C: Fusarium sp + Aspergillus niger). 

 

 

The results on vegetative parameters plant height, root length, wet and dry weight of the upper plants and 
roots are presented in Figures 5 to 10. 
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Figure 5. The effect of inoculants on the plant height of garlic after 20 days planting (K: control, A: 

Fusarium sp, B: Aspergillus niger, C: Fusarium sp + Aspergillus niger). 

 
 

 

Figure 6. The effect of inoculants on the length of root garlic after 20 days planting (K: control, A: 
Fusarium sp, B: Aspergillus niger, C: Fusarium sp + Aspergillus niger). 

 

 

 

 

25.5

22

39.8
34

25
22.5

49.5

29.5
31.2

20.5

42.5

36.3

0

10

20

30

40

50

60

K A B C

H
ig

h
 (

cm
)

Type of inoculant

SAND

SOIL

SAND+SOIL

11

7

16
15

13.5

7

16

8

10

4

15

16

0

2

4

6

8

10

12

14

16

18

K A B C

L
en

g
th

 o
f 

ro
o

t 
(c

m
)

Type of inoculant

SAND

SOIL

SAND+SOIL



IS BIOREV 2018

IOP Conf. Series: Earth and Environmental Science 308 (2019) 012058

IOP Publishing

doi:10.1088/1755-1315/308/1/012058

7

 

Figure 7. The effect of inoculants on the wet weight of the upper plant of garlic after 20 days planting 
(K: control, A: Fusarium sp, B: Aspergillus niger, C: Fusarium sp + Aspergillus niger). 

 

 

Figure 8. The effect of inoculants on the dry weight of the upper plant of garlic after 20 days planting 

(K: control, A: Fusarium sp, B: Aspergillus niger, C: Fusarium sp + Aspergillus niger). 
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Figure 9. The effect of inoculants on the wet weight of roots garlic plants after 20 days planting (K: 

control, A: Fusarium sp, B: Aspergillus niger, C: Fusarium sp + Aspergillus niger). 

 

 

Figure 10. The effect of inoculants on the dry weight of the roots garlic plants after 20 days planting 

(K: control, A: Fusarium sp, B: Aspergillus niger, C: Fusarium sp + Aspergillus niger). 
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The inoculants of Aspergillus niger, have a positive influence on the vegetative growth of garlic on all the 

planting media tested. This positive influence is also shown in all planting media given Aspergillus niger 

+ Fusarium sp. The influence of giving  Aspergillus niger and Fusarium sp inoculant on a mixture of soil 
and sand was showing in Figure 4. The Fusarium sp inoculant had a significant effect on the height of 

garlic plants in the age of 20 days, namely growth inhibition when compared with the control and other 

treatments for all planting media. The addition of Aspergillus niger inoculants to growing media 
containing Fusarium sp had a significant impact, especially on wet weight and root dry weight in sand and 

sand + soil mixed media (Figure 7, 8, 9 and 10). This condition indicates that the inoculant Aspergillus 

niger can be used to increase the ability of germination and plant resistance to diseases caused by 

Fusarium. The using of Aspergillus niger inoculants can spur growth of germination and vegetative plants 
[15]. The results showed that Aspergillus niger and Aspergillus niger + Fusarium sp inoculants had a 

positif significant effect on the growth of  garlic in all treatment media soil, sand and soil + sand. 

Fusarium sp inoculant inhibits growth of 30% - 60%, Aspergillus niger inoculant can increase growth of 
40% - 90% when compared to controls on all planting media. The use of Aspergillus niger inoculant can 

overcome diseases caused by Fusarium sp, it can even increase the growth of 30% - 40% in sand and sand 

+ soil media planting. 
Garlic extract has compounds that can inhibit the growth of fungi, bacteria and virus [1, 4, 9, 10]. One 

of the causes of wilt disease in horticultural plants includes Fusarium group [10-13]. To overcome the 

Fusarium attack biologically, the Trichoderma group is commonly used [13, 19, 20]. The utilization of 

Aspergillus niger as an alternative to controlling wilt caused by fusarium in garlic plants has never been 
done. The results of this study indicate that Aspergillus niger has the potential to control wilt in garlic. 

Another advantage of using Aspergillus niger is its ability to produce growth hormones such as IAA [15] 

4. Conclusion 
Fusarium sp has a negative effect on the growth of garlic in all planting media, but Aspergillus niger gives 

a positive response and can reduce the negative impact on the attack of Fusarium sp. 
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