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Abstract 

This study aims to determine the effectiveness of arbuscular mycorrhiza fungi and cow manure to yield of sweet corn 
on Ultisol. This research was conducted using a randomized block design (RCBD) in a factorial pattern. The first factor 
is arbuscular mycorrhizal fungi (AMF) which consists of four levels, namely without AMF (A0), AMF 5 g/planting hole 
(A1), AMF 10 g/planting hole (A2), AMF 15 g/planting hole (A3). The second factor is cow manure fertilizer (CMF) 
consisting of three levels, namely without CMF (B0), CMF 5 tons ha-1 (B1), CMF 10 tons ha-1 (B2). The treatment applied 
consisted of 12 treatment combinations which were repeated in 3 replications, so that there were 36 experimental units. 
The observed variables were: weight of cob with cob, weight of cob without cob, cob length, ear diameter, number of 
rows of seeds and crop production (ton ha-1). The results showed that the highest average weight cob with husk was 
obtained in a combination treatment of AMF 10 g/planting hole and without CMF (A2B0) as 289.2 g. The highest average 
corn crop productivity was obtained in the combination of treatment without AMF and CMF 5 tons ha-1 (A0B1) as 8.52 
tons ha-1. 

Keywords: Sweet corn; Arbuscular mycorrhizal fungi; Cow manure fertilizer; Ultisol 

1. Introduction

Sweet corn is a food plant that is very beneficial for humans for a variety of basic needs, industrial raw materials and 

animal feed. Sweet corn is a horticultural crop that has high economic value, because it can be cultivated every planting 
season with a relatively short production life when compared to other types of corn. According to [1]when a thumbnail 
is pressed into a kernel, a milky liquid should emerge indicating the crop is ready for harvest. Sweet corn food products 
can be processed in the form of fresh preparations such as boiled corn, cakes, chips, corn pudding, corn pancakes and 
other processed corn products. Nuryadin et al. [2] reported that’s sweet corn is an agricultural commodity that is very 
popular with the community because it contains a lot of nutrients and has economic value. According to [3], sweet corn 
has economic value in seeds, leaves, stems, panicles and cobs that can be used in a variety of food products and by-
products. Result research Siyuan et al. [4], that’s corn nutrients and phytochemicals include vitamins (A, B, E, and K), 
minerals (Mg, P, and K), phenolic acids (ferulic acid, coumaric acid, and syringic acid), carotenoids and flavonoids 
(anthocyanins), and dietary fiber. 

Continuous uptake of the same nutrients from the soil and excessive application of inorganic fertilizers cause 
environmental pollution, decreased land productivity, and land degradation or decreased soil fertility which results in 
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lower crop production. According to [5], the productivity of sweet corn is currently still low due to the lack of farmers' 
attention in utilizing agricultural land, cultivation techniques that have not been maximized, and fertile lands that are 
converted to industrial plants and settlements. An effort to develop sweet corn needs to be sought alternatives, one of 
which is the utilization of Ultisol soil. Ultisol soil is a land with low soil fertility, acid reaction with soil pH below 5.5 and 
low macro-nutrient content of N, P, K, Ca and Mg and high solubility of Al and Fe that can poison plant growth [6]. 

Increased productivity of sweet corn plants in Ultisol can be done through the application of mycorrhiza fungi and 

organic fertilizer from cow manure. The mycorrhiza fungi play an important role in the absorption of nutrients, 
especially phosphorus by producing phosphatase enzyme which can release bound elements of Phosphorus, Aluminium 
and Ferrum[7], increasing plant resistance to drought [8], increasing uptake of water and nutrients from the soil [9], 
increasing uptake of N, P and Ca[10],the plant is able to compete with weeds [11] with improvement the growth and 
yield of sweet corn [12].While the provision of organic fertilizer from cow manure can improve soil air and drainage 
which has an impact on optimal plant root development [13], as a medium for developing and a food source for soil 
microorganisms or ecosystem engineering, improving soil physical properties, improving soil permeability, adding 
nutrient, increase the absorption and storage of soil [14]. 

2. Material and methods 

2.1. Study area and experimental design [2] 

This research was conducted in the village of Rambu-Rambu Jaya, Ranomeeto Barat District, South Konawe Regency, 
Southeast Sulawesi, Indonesia from October to December 2018. The experimental design used in this study used a 
randomized complete block design (RCBD) in factorial patterns. The first factor is arbuscular mycorrhiza fungi (AMF) 
consisting of four levels, namely without AMF (A0), AMF 5 g/planting hole (A1), AMF 10 g /planting hole (A2), AMF 15 
g/planting hole (A3). The second factor is cow manure fertilizer (CMF) consisting of three levels, namely without CMF 
(B0), CMF 5 tons ha-1 (B1), CMF 10 tons ha-1 (B2). The treatment applied consisted of 12 combinations of treatments with 
3 replications, so there were 36 experimental units. 

2.2. Preparation of planting area[2] 

The land cleared from weeds or vegetation growing by using a machete, then done soil processing twice. The first step 
is done by hand tractor ground twice bee loose. After the loose soil, reversing the soil using a hoe and the second step 
is done by breaking the chunk into a smooth soil condition soil loose. Clearing and raised bed making were manually 
carried out. Making plot of research done after soil processing, then made a plot with 3 m x 2 m in size with total 36 
plots research, a drainage channel 0.5 m in size to facilitate the flow of water, so there is no flooding. The maize seeding 
is done by using manual pit (2 seeds per planting holes), spacing as 40 cm x 70 cm. 

2.3. Aplication of cow manure fertilizer and mycorrhiza fungi[2] 

Application of cow manure is carried out 1 week before planting which is spread evenly above the soil surface. 
Furthermore, mixing and leveling using a hoe so that fertilizer that has been applied quickly blends and blends with the 
soil of the experiment. The application of arbuscular mycorrhiza fungi is carried out at the same time as planting sweet 
corn by inserting it into the planting hole before corn seed.  

2.4. ObservationVariable[3] 

The variables observed in this study were: weight of cob with husk, weight of cobs without husk, length of cobs, diameter 
of cobs, number of rows of seeds per cob and productivity of sweet corn (tons ha-1). 

2.5. Data analysis [4] 

Data from observations then analyzed using variance, thens continued with the Duncan's Multiple Range Test (DMRT) 

at 95% confidence level. 
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3. Results and discussion 

3.1. Variance recapitulation of plant yield [5] 

The recapitulation of the variance analysis for effect mycorrhiza fungi and cow manure was presented in table 1. 

Table 1 Variance recapitulation of arbuscular mycorrhiza fungi and cow manure fertilizer effect on plant yield 

No Observation variable AMF (A) CMF (B) Interaction (A*B) 

1 Weight of cob with husk ns ns ** 

2 Weight of cobs without husk ns ns * 

3 Length of cobs ns ns ns 

4 Diameter of cobs ns ns ns 

5 Number of rows of seeds per cob ns ns ns 

6 Productivity (ton ha-1) ns ns * 
Notes: ns = no significant,* = significant, ** = very significant, AMF = Arbuscular Mycorrhiza Fungi, CMF = Cow Manure Fertilizer 

Table 1 show that the interaction of mycorrhiza fungi and cow manure fertilizer has a very significant effect on the 
weight of cobwith husk and cobs without husk. Combination treatment of arbuscular mycorrhiza fungi and cow manure 
fertilizer did not significantly affect to length of cob, the diameter of cob and the number of rows of seed per cob. 

3.2. Weight of cob with husk and cobs without husk [6] 

Table2 Effect of arbuscular mycorrhiza fungi and cow manure fertilizer on the average weight of cob with husk and 
without husk (g). 

Cow manure fertilizer 
(CMF) 

Arbuscularmycorrhiza fungi (AMF) 

Without AMF 
(A0) 

AMF 5 g/ planting 
hole (A1) 

AMF 10 g/ 

planting hole 
(A2) 

AMF 15g/ 

planting hole 
(A3) 

without CMF (B0) 180.2 b 247.3 a 289.2 a 252.5a 

 q pq p p 

CMF 5 ton ha-1(B1) 337.7 a 231.3 a 254.2 a 233.0a 

 p q q q 

CMF 10 ton ha-1(B2) 241.2 b 268.0 a 267.0 a 270.3a 

 p p p p 

DMRT95% 2 = 67.24 3 = 70.69 4 = 72.75   

Cow manure 
fertilizer(CMF) 

Arbuscularmycorrhiza fungi (AMF) 

Without AMF 
(A0) 

AMF 5 g/ planting 
hole (A1) 

AMF 10 g/ 

planting hole (A2) 

AMF 15g/ 

planting hole 
(A3) 

without CMF (B0) 130.3 b 163.8 a 208.5 a 180.8 a 

 q pq p p 

CMF 5 ton ha-1(B1) 238.7 a 178.8 a 193.5 a 171.0 a 

 p q pq pq 

CMF 10 ton ha-1(B2) 173.0 b 201.3 a 192.7 a 198.5 a 

 p p p p 

DMRT95% 2 = 47.71 3 = 50.15 4 =  51.61  
Notes: the numbers followed by unequal letters in the same row (ab) and column (pq) differ significantly with Duncan Multiple Range Test (DMRT) 

at 95% confidence level. 
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Table 2 shows that the highest average weighted cob ear was obtained in a combination treatment of mycorrhiza fungi 
10 g/planting hole and without cow manure fertilizer (A2B0) as 289.2 g, it is not significantly different from with 
combination treatment of without mycorrhiza fungi and without cow manure fertilizer (A0B0), combination treatment 
of mycorrhiza fungi treatment 10 g/planting hole and cow manure 10 tons ha-1 (A2B2). This shows that mycorrhiza fungi 
work more effectively to help plants on less fertile land. The highest average weight of cob without husk obtained in the 
combination treatment of without mycorrhiza fungi and cow manure 5 tons ha-1 (A0B1) as 238.7 g, it was significantly 
different from the combination treatment of without mycorrhiza fungi and without cow manure (A0B0) and combination 
treatment of without mycorrhiza fungi and cow manure 10 tons ha-1 (A0B2). Heike et al.[15], the majority of these 
mycorrhiza interactions is mutually beneficial for both partners and is characterized by a bidirectional exchange of 
resources across the mycorrhiza interface. The mycorrhiza fungus provides the host plant with nutrients, such as 
phosphate and nitrogen, and increases the abiotic (drought, salinity, heavy metals) and biotic (root pathogens) stress 
resistance of the host. In addition, mycorrhiza fungi can protect plants from drought maintain soil aggregate stability in 
the presence of hyphae threads that continue to develop in the soil. 

3.3. Productivity of Sweet corn (ton ha-1) [7] 

The interaction of cow manure fertilizer and mycorrhiza fungi significantly affects to productivity of sweet corn 
plants(table 3). 

Table 3 Impact of interaction arbuscular mycorrhiza fungi and cow manure fertilizer on the average productivity of 
sweet corn (ton ha-1). 

Cow manure fertilizer 
(CMF) 

Arbuscular mycorrhiza fungi (AMF) 

Without AMF 
(A0) 

AMF 5 g/ 
planting hole 
(A1) 

AMF 10 g/ 

planting hole 
(A2) 

AMF 15 g/ 

planting hole 
(A3) 

without CMF (B0) 4.65 b 5.85 a 7.45 a 6.46 a 

 q pq p p 

CMF 5 ton ha-1(B1) 337.7 a 6.39 a 6.91 a 6.11 a 

 p q pq pq 

CMF 10 ton ha-1(B2) 337.7 a 7.19 a 6.88 a 7.09 a 

 p p p p 

DMRT 95% 2=1.70 3=1.79 4=1.84  
Notes: the numbers followed by unequal letters in the same row (ab) and column (pq) differ significantly with Duncan Multiple Range Test (DMRT) 

at 95% confidence level. 

Table 3 shows that the highest average corn productivity was obtained in a combination of treatment without 
mycorrhiza fungi and cow manure 5 tons ha-1 (A0B1) as 8.52 tons ha-1 which was significantly different from without 
mycorrhiza fungi and cow manure (A0B0) and without mycorrhiza fungi and cow manure 10 tons ha-1 (A0B2). The high 
yield of treatment without mycorrhiza fungi is suspected in the study area there are many kinds of local mycorrhiza 
fungi, where the vegetation that grows before land management is Imperata cylindrica. This is supported by Halim [11], 
that in rooting of I.cylindrica are found mycorrhiza fungi such as Gigaspora sp, Glomus sp and Acalauspora sp with 
different spore densities. 

4. Conclusion 

Based on the results of the study it can be concluded that the highest average weighted of cob was obtained in 
combination treatment of arbuscular mycorrhiza fungi 10 g/planting hole and without cow manure fertilizer (A2B0) as 
289.2 g. The highest productivity of sweet corn was obtained in the combination treatment of without mycorrhiza fungi 
and cow manure 5 tons ha-1 (A0B1) as 8.52 tons ha-1. 
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