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Multiplication of mycorrhiza and its effect on Zea mays 

L. in pot and bag experiment 

 
Hlaing Hlaing Htay, Zaw Lin Aung and Soe Win  

 
Abstract 
Present study was analyzed effect of arbuscular mycorrhizal fungi (AMF) and vermicompost fertilizer on 

maize. The randomize complete block designs was conducted at Department of Plant Breeding, 

Physiology and Ecology field, Yezin Agricultural University in June to December 2018. In pot and bag 

experiments, the four treatments were used as control (T1), mycorrhizal biofertilizer (T2), vermicompost 

(T3) and vermicompost with mycorrhizal biofertilizer (T4). In bag experiment, the four treatments soil 

trap culture were mixed with pot experiment trap culture soil. The result of pot experiment was observed 

the maximum number of the spore (47.78), plant height (64.43cm) and mycorrhizal colonization 

(83.76%) in (T2). The result of bag experiment, the maximum number of the plant height (140.91cm), 

cob diameter (16.13cm), row per ear (9.20), spore number (51.00) and vegetative dry weight (42.53g) 

were showed in (T2). In treatment (T4) examined the maximum measurement of row length (11.38cm), 

width of ear leaf (5.78cm), ear dry weight (28.98g), row per ear (9.20), 100 seed weight (69.40g), kernel 

per ear (11.20), yield per plant (26.68g), vegetative fresh weight (101.60g), root fresh weight (48.51g), 

root dry weight (60.01g), plant fresh weight (150.11g) and shelling percent (84.20%). In treatment (T3) 

showed the maximum number of rows per ear (9.20), kernel per row (7.25) and plant dry weight (95.81g) 

in bag experiment. The correlation between spore numbers and harvest seed weight, yield per plant, ear 

dry weight, days to 50% tasseling, days to 50% earing are stronger correlation (above 0.9) relationship 

between each character but ear diameter are weak negative correlation (- 0.24). In the row length, kernel 

per ear, shelling percent, vegetative fresh weight, root dry weight, root fresh weight, plant fresh weight, 

row length were found strong correlation (above 0.8). Arbuscular mycorrhiza biofertilizer could be used 

economic yield and fertilizer applied in plant production. 

 

Keywords: Arbuscular mycorrhizal fungi (AMF) 

 

Introduction 

The most ancient arbuscular mycorrhiza fungi (AMF) are wide spread and more widely 

distributed than other types of mycorrhiza associations (Smith and Read, 2008) [53, 54]. The 

symbiosis is formed by the majority of the vascular flowering plants that is found in 

ecosystems throughout the world. In general, carbon was obtained by the symbionts trade 

nutrients and the arbuscular mycorrhizal fungus from the plant however providing the plant 

with an additional supply of phosphorus (as phosphate). The arbuscular mycorrhiza fungi 

(AM) symbiosis is associated with a range of additional benefits for the plant including the 

acquisition of other mineral nutrients, such as nitrogen and resistance to a variety of stresses 

but research has target on nutrient exchange. This AM symbiosis is of tremendous significance 

to life on this planet in both natural and agricultural ecosystems (Smith and Read, 1997) [52]. 

The management and conservation of forest biomes is a recognized priority on a global scale. 

Integral to the understanding of forest ecology is the rhizosphere and in particular the 

mycorrhizal symbiotic associations between plant hosts and fungi. Mycorrhizal relationships 

are an example of mutual symbioses, involving plants and fungi whereby both organisms 

benefit through an exchange of nutrients at the root-soil interface (Pongrac et al. 2009) [46]. 

Arbuscular mycorrhizas (AM), sometimes referred to as endomycorrhizas, are formed 

predominantly by the fungal group Glomeromycota (Schüβler et al. 2001). The association is 

identified by intracellular dichotomously branching haustorial structures called arbuscules, 

found in the cortical plant root cells and hyphal coils, as well as intercellular hyphal networks 

and external hyphae that extend into the soil. AM are found on a wide range of host species, 

predominantly colonizing herbaceous shrubs and tree species. AM colonization has no visible 

effect on root morphology (Sonjak et al. 2007) [55]. The arbuscular mycorrhizal (AM) 

symbiosis is the most commonly occurring underground symbiosis in plants. It can be found in 

a large majority of terrestrial plants and in almost a quarter of a million plant species (Gadkar 
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et al. 2001) [15]. The primary abiotic factors known to 

influence the abundance and distribution of AM fungi are 

water, nutrient, and oxygen availability (Wang and Qiu, 2006) 
[65]. There are some evidences that plants can regulate the 

amount of carbon invested in the mycorrhizal symbiosis 

(Lingfei et al. 2005) [37], suggesting that the controls on the 

abundance and distribution of AM fungi may depend on how 

much a plant benefits from the interaction. Arbuscular 

mycorrhizal (AM) fungi (Glomeromycota) are one of the 

most prominent soil microorganisms. They expand the 

interface between plants and the soil environment and 

contribute to plant uptake of macronutrients P and N as well 

as micronutrients Cu and Zn (Fuchs and Haselwandter, 2004) 
[13]. AM fungi are also involved in plant interactions with soil 

toxic metals, either by alleviating metal toxicity to the host or 

by accentuating it (Füzy et al. 2008) [14]. The specific role of 

arbuscular mycorrhizae in the host exposure to metal stress 

and in the progression of the host stress response depends on 

a variety of factors, including the plant species and ecotype 

(Kaligarič et al. 2008) [34]. In this study we were interested in 

finding the influences of soil extractable nutrients and 

seasonality on root colonization quantity, the correlation 

between them and how these kinds of symbiosis affect spore 

population in the rhizosphere. 

Arbuscular mycorrhizal fungi (AMF) are studied to be among 

the most abundant fungi in soil (Gerdemann and Nicolson, 

1963) [16]. In this studies that have typically been made on 

plants grown in the glasshouse or laboratory under contrived 

conditions where elevated levels of other nutrients are applied 

to ensure that phosphorous is limiting and field experiments 

in strongly phosphorous limited soils, such as those found in 

the tropics. Arbuscular mycorrhizal fungi can improve plant 

phosphorous nutrition (Howeler et al. 1983 and Howeler et al. 

1987) [28, 29]. Nevertheless, field evidence for a role of these 

fungi in plant phosphorous nutrition in temperate ecosystems 

is at best conflicting (Fitter 1985) [12]. 

However, the possibility that AM fungi may provide benefits 

to plants other than in phosphorous uptake has not been 

widely addressed that are recognized to be capable of 

reducing pathogenic infection (Schonbeck 1979 and Dehne 

1982) [49], increasing the uptake of poorly mobile nutrients 

such as zinc (Gildon and Tinker, 1983) [18] or probably 

improving plant water relations (Allen et al. 1981, Allen and 

Allen, 1986) [2, 3]. This condition, the establishment of 

controlled levels of AM and pathogenic fungi in roots prior to 

subjecting the plants to nutrient-stress and water- stressed 

field conditions, which are possible to induce marked 

responses to root pathogens (Campbell and Hendrix, 1974) 
[10]. Studies have been undertaken on the distribution and 

diversity of AMF species and plant communities in farming 

systems (Jefwa et al. 2004) [32]. Also, a few studies have 

tracked individual fungi through time as environments change 

and these kinds of studies are necessary to understanding of 

the dynamics of mycorrhizal symbioses. Mycorrhiza 

association produced by Glomeromycota fungi are known as 

arbuscular mycorrhizas (endomycorrhizas or endotrophic 

mycorrhizas) and are abbreviated as VAM (Morton and 

Bunny, 1990) [39]. These fungi are well known to improve 

plant growth on nutrient-poor soils and enhance the uptake of 

P, Cu, Ni, Pb and Zn (Kan et al. 2000). 

Arbuscular mycorrhizal fungi (AMF) invade cortical cells 

intercellularly, intracellularly and form clusters of finely 

divided hyphae known as arbuscules in the cortex. They also 

form membrane-bound organelles of varying shapes known as 

vesicles inside and outside the cortical cells. Outside the root 

in the soil extensive, branched, external mycelium grows from 

the infection units (Smith and Read, 2008) [53, 54]. The present 

study aimed to assess the efficiency of trap culture inoculum 

on plant growth and the effectiveness of AMF propagation by 

trap culture using different host plants in maize (Zea mays L.) 

and to evaluate different methods of AMF inoculation for 

improved root colonization and growth of Yezin hybrid-10 in 

soil. 

 

Materials and Methods 

Selected of sites and collected maize plants 

The study was conducted during 2018, June to December at 

Yezin Agricultural University Campus. In this study roots and 

rhizosphere of maize soil samples was collected from the 

Yezin Hybrid-10 which were growing pot and bag 

experiments at Department of Plant Breeding, Physiology and 

Ecology at Yezin Agricultural University. In this collection 

procedure, about 200g of soil were collected by digging with 

a soil borer about 10-15 cm. The collected roots samples into 

approximately 2-3 cm long pieces. The collected soil and 

maize roots samples were packed in airtight plastic bags for 

further study. 

 

 
Source: Google map data, 2019 

 

Fig 1: Ten species root and rhizosphere soil sample collected area of 

Yezin Agricultural University campus area.  
 

Collection of samples 

Rhizosphere of maize soil samples was collected from the 

Yezin Hybrid-10 which were growing pot experiment at 

Department of Plant Breeding, Physiology and Ecology field 

at Yezin Agricultural University. In this collection procedure, 

about 200g of soil were collected by digging with a soil borer 

about 10-15 cm. The collected roots samples into 

approximately 2-3 cm long pieces. The collected soil and 

maize roots samples were packed in airtight plastic bags for 

further study. 

 

Observation and determination the colonization of (AMF) 

fungi collected maize roots 

In this research, Roots (2-3 cm) of collected plants were 
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washed with tap water and cleared with hot 10% KOH and 

about 2-3 minutes to boiling them. Then washed the roots (4-

5) times and immersed in 2% HCL for 10-15 minutes. The 

roots were washed several times with tap water and then 

immersed with 1ml pilot ink solution or indigo solution for 10 

minutes. Then, the roots were washed with tap water and 

immersed in vinegar solution for a few minutes depend on the 

root condition. The stained roots were washed with water and 

examined under the light microscope for mycorrhiza 

colonization. As a final point, Roots were determined 

infection rate by Grid-line method. (INVAM Method). 

 

Screening of mycorrhiza fungi and isolation of spores 

Spore was isolated from the rhizosphere soil by their floating 

adhesion technique (Sutton and Barron, 1972) [56] by wet 

sieving method (Gerdemann and Nicolson, 1964). 

Rhizosphere soil of were collected maize root sample from 

depth of 10-15 cm after the surface soil has been scraped and 

discarded from pot and bag at Department of Plant Breeding, 

Physiology and Ecology field in Yezin Agricultural 

University Campus. In this procedure, four sieves (750µm, 

100 µm, 50 µm) were used for this experiment. The soil 

sample (50g) was placed in a Blender. For this type of 

rhizosphere soil, about 500ml of water was needed to add and 

blended at high speed for this approximately five seconds. 

The soil suspensions were poured through a stack for 

approximately five seconds. The stream of tap water is added 

to facilitate the movement of spores. The organic debris from 

the top sieve was discarded. The material that remains in the 

50 µm, 100 µm and 250 µm aperture sieves was transferred to 

petridishes and examined under microscope. The mycorrhiza 

spores were carefully collected with the fine forceps. Most 

sand was remained in the blender. 

 

Assessment of root colonization and spore population 

For the assessment of mycorrhizal colonization, firstly the 

maize of roots samples was stained and the percentages of 

vesicular mycorrhizal colonization were estimated by grid 

line method (International Culture Collection of Vesicular 

Arbuscular Mycorrhiza, INVAM). 

 

 
 

Fig 2: The stages of spores isolation method (INVAM) were used the number of spore counting from rhizosphere soil of maize 

 

 
 

Fig 3: Hyphae, vesicles and arbuscules were observed mycorrhizal infection and colonization in root segments of Zea mays L. (Yezin hybrid-10) 

 

Staining procedure for maize roots 

The collected root samples were washed in water to remove 

adhering soil and sand. About 2-3 cm of root fragment 

samples were cut and boiled in 10% KOH at 100 ℃ for 3 

minutes (depending on the hardness of root fragments) to 

remove cytoplasmic contents from cell. Older thicker roots 

require longer incubation times. Browning of the isolation is 

an indication of the clearing process. Then the roots were 
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washed with water stained with ink-vinegar method for about 

10 minutes. The stained roots were washed with water and 

examined under the light microscope for mycorrhizal 

infection. Then determination the root infection rate was 

carried out by Grids-line method (INVAM Method). The 

stains were prepared by mixing water, glycerin and lactic acid 

in proportion of 1:1:1: (v/v/v). 

 

Data collection 

Five maize plants were randomly selected for recording 

observations on each plant. In each population, maize plants 

were sampled in each replication. Most of the data records are 

based on as follows (Maize Descriptor, IPGRI 1980) and 

measurement of the characters; 

 
Table 1: The collected data were recorded on five randomly selected 

from each plants and the quantitative characters were recorded by 

using descriptor for maize IBPGR, 1991 
 

1 Plant Height (cm) 

2 Ear Height (cm) 

3 Number of leaves above ear (no.) 

4 Days to 50% Tasseling (days) 

5 Days to 50% silking (days) 

6 Width of ear leaf (cm) 

7 Length of ear leaf (cm) 

8 Ear length (cm) 

Table 2: The collection data were recorded quantitative yield 

component characters of (Zea mays L.) Yezin Hybrid-10 
 

9 Ear diameter (cm) 

10 Row length (cm) 

11 Number of row per ear (no.) 

12 Number of kernels per row (no.) 

13 Kernels per ear (no.) 

14 Cob diameter (cm) 

15 Shelling percent (%) 

16 100 seed weight (g) 

17 Yield per plant (g) 

 

Statistical analysis 

The collected mean data from rainy season that were 

statistically analyzed for simple analysis of variances by using 

to Statistics 8.0.1 statistical program software computer 

program. If F test was significant, means were compared by 

least significant different (LSD) at the 0.05 probability level 

(LSD 0.05) (Steel and Torrie, 1980) [57]. The correlation 

matrix for yield and yield related characters were analyzed by 

Statistic software program. This experiment was carried out 

by Department of Plant Breeding, Physiology and Ecology 

field at Yezin Agricultural University. The maize was planted 

in randomized complete block design (RCB) with three 

replications during June to December, 2018. 

 
Table 3: Meteorological data for Yezin in 2018 

 

Year Month 
Rainfall Temperature °C (Mean) 

mm Inch Max. Min. 

2018 January 0.23 0.91 31.4 19.3 

2018 February 000 0.00 34.4 16.9 

2018 March 000 0.00 37.6 20.7 

2018 April 026 1.02 38.4 23.6 

2018 May 285 11.22 35.9 24.4 

2018 June 264 10.39 31.8 24.9 

2018 July 272 10.70 31.5 24.7 

2018 August 200 7.88 31.5 24.6 

2018 September 107 4.21 33.1 24.7 

2018 October 138 5.43 32.6 23.8 

2018 November 000 0.00 33.00 20.40 

2018 December 023 0.91 31.40 19.30 

 
Table 4: Meteorological data for Yezin in 2019 

 

Year Month 
Rainfall Temperature °C (Mean) 

mm Inch Max. Min. 

2019 January 007 0.28 31.8 16.9 

2019 February 000 0.00 35.4 17.9 

2019 March 000 0.00 37.4 21.0 

2019 April 010 0.39 40.2 25.1 

2019 May 144 5.69 38.6 26.4 

2019 June 137 5.39 34.3 25.5 

2019 July 252 10.32 31.5 24.7 

2019 August 399 15.71 31.7 24.7 

2019 September 125 4.92 32.5 23.9 

2019 October 025 0.48 35.2 23.7 

2019 November 086 3.38 33.7 21.4 

2019 December 000 0.00 31.2 16.1 

 

Preparation of solution 

Acid reagent 

Ingredient Composition 

Distilled water 300 ml 

Glycerin  300 ml 

Lactic acid 300 ml 

 

The composition of 10% KOH solution was as follows: 

Ingredient Composition 

KOH 10 gm 

Distilled water 90 ml 
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The composition of HCl acidified was prepared as follows 

Ingredient Composition 

HCL 2 gm 

Distilled water 98 ml 

 

Ink-vinegar stain solution 

Ingredients  Composition 

Pilot Fountain ink 1ml 

Vinegar 99 ml 

 

Procedure for grid-line intersection method (Newman, 

1966) [43] 

A grid line was marked on the bottom of the petridish to form 

0.5 inch squares. Twenty fragments of roots sample (2-3cm) 

were randomly spread out in a plastic petridish. Then vertical 

and horizontal gridlines were scanned under the microscope 

and the presence or absence of infection was recorded at each 

at point where the roots and mycorrhizal infected root to

intersect on the line. 

 

The formula for the gridline intersection method 

 

Root colonization % = (Intersection of infected roots x 

100)/Total number of intersection roots 

 

Result 

The results of the study were the demonstrations that 

association of Arbuscular Mycorrhizal fungi in plants 

performance with natural environment. The present study, the 

rhizosphere soils and root sample were observed mycorrhizal 

colonization percent, spore population and yield component 

characters in maize (Yezin Hybrid-10) from the pot and bag 

experiment. In experiment-I and experiment-II, the four 

treatments were used as control (T1), mycorrhizal (T2), 

vermicompost (T3) and vermicompost with mycorrhizal 

biofertilizer (T4). 

 

 
 

Fig 4: Pot experiment at department of plant breeding, physiology and ecology field 

 

 
 

Fig 5: Rhizosphere soil sample were collected (a), (b), (c), (d) and (e) from pot experiment of maize (Yezin hybrid-10) 
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All the selected root sample were found vesicles, hyphae and 

arbuscules that are present in most treatments plant root 

sample of maize (Yezin Hybrid-10). Microscopical methods, 

which allow details of associations to be clearly seen, are 

essential with AM associations and defined by morphological 

criteria and must be identified by the presence of arbuscules 

(Brundrett 2004) [9]. 

 

 
 

Fig 6: Maize (Zea mays L.) plant were measured fresh weight and dry weight (after dry with 80 °C) in pot experiment 
 

 
 

Fig 7: The average root colonization percent of arbuscular mycorrhizal fungi in Yezin hybrid-10 (Zea mays L.) in pot experiment 

 

According to the finding, the colonization percent were 

examined different in roots of treated plants. Powell (1977) 

showed that the different species might be considered as good 

hosts for arbuscular mycorrhiza fungi. In experiment I, the 

correlation between spore numbers and plant height were 

showed moderately strong correlation (above 0.7) but 

colonization percent was found in strong correlation (above 

0.8). Leave numbers, vegetative fresh weight, vegetative dry 

weight, plant fresh weight, plant dry weight, root fresh weight 

and root fresh weight were observed weak negative 

correlation (below - 0.2) with spore number in pot 

experiment. Tedersoo and Smith (2013) reported that 

mycorrhizas are symbioses between plants and fungi 

nutritional partnerships that evolved independently hundreds 

of times in multiple lineages in the plant and fungal 

kingdoms. Arbuscular mycorrhizal spore was observed that 

are nearly the same color from rhizosphere soil of maize 

(Yezin Hybrid-10) for experiment-I and experiment-II. 
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Fig 8: Hyphae, vesicle and arbuscule formation were showed control (T1) and mycorrhizal treatment (T2) in Yezin hybrid-10 
 

 
 

Fig 9: Hyphae, vesicle and arbuscule formation were showed vermicompost (T3) and mycorrhizal with vermicompost treatment (T4) in Yezin 

hybrid-10 
 

 
 

Fig 10: Hyphae, vesicle and arbuscule formation of were observed in root of (a) control (T1) and mycorrhizal treatment (T2) of Yezin hybrid-10 

in bag experiment 
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Fig 11: Hyphae, vesicle and arbuscule formation of were observed in root of (a) vermicompost (T3) and mycorrhizal with vermicompost 

treatment (T4) of Yezin hybrid-10 bag experiment 

 

 

 
 

Fig 12: Arbuscular mycorrhizal spore were observed rhizoshere soil in maize (Yezin hybrid-10) for experiment-1 (a), (b), (c) and experiment - II 

(d), (e) and (f) 

 

In experiment-II, from experiment (I) trap culture soil and root were reused for the four treatments in maize of bag experiment. 

 
Table 5: Mean performance of yield and yield component characters of maize (Yezin hybrid-10) in pot experiment 2018 

 

 
T1-Control, T2-Mycorrhiza, T3-Vermicompost, T4-Vermicompost with mycorrhizal treatment 
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Table 6: Mean performance of yield and yield component characters of maize (Yezin hybrid-10) in pot experiment (2018) 
 

 
 

The result of experiment (I) were observed the maximum 

number of the spore (47.78), plant height (64.43 cm) and 

mycorrhizal colonization percent (83.76%) in (T2) 

mycorrhizal treatment 

 
Table 7: Mean performance of yield and yield component characters of maize (Yezin hybrid-10) in bag experiment (2018-2019) 

 

 
 

Table 8: Mean performance of yield and yield component characters of maize (Yezin hybrid-10) in bag experiment (2018-2019) 
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Table 9: Mean performance of yield and yield component characters of maize (Yezin hybrid-10) in bag experiment (2018-2019) 
 

 
 

Table 10: Mean performance of yield and yield component characters of maize (Yezin hybrid-10) in bag experiment (2018-2019) 
 

 
 

The result of experiment (II) revealed that the maximum 

number of the plant height (140.91cm), cob diameter 

(16.13cm), row per ear (9.20), spore number (51.00) and 

vegetative dry weight (42.53g) were showed in mycorrhizal 

treatment (T2). In the measurement of row length (11.38cm), 

width of ear leaf (5.78cm), ear dry weight (28.98g), row per 

ear (9.20), 100 seed weight (69.40g), kernel per ear (11.20), 

yield per plant (26.68g), vegetative fresh weight (101.60g), 

root fresh weight (48.51g), root dry weight (60.01g), plant 

fresh weight (150.11g) and shelling percent (84.20%) were 

observed maximum range in vermicompost with mycorrhizal 

treatment (T4) (Table 10). In vermicompost treatment (T3) 

showed the maximum number of rows per ear (9.20), kernel 

per row (7.25) and plant dry weight (95.81g) in bag 

experiment. In experiment II, the correlation between spore 

numbers and harvest seed weight, yield per plant, ear dry 

weight, days to 50% tasseling, days to 50% earing that were 

found stronger correlation (above 0.9) relationship between 

each character but ear diameter are weak negative correlation 

(-0.24). 

Row length, kernel per ear, shelling percent, vegetative fresh 

weight, root dry weight, root fresh weight, plant fresh weight, 

row length were found in strong correlation (above 0.8) with 

spore number. Cob diameter, vegetative dry weight, plant 

fresh weight, plant height, length of ear leaf and leaf of above 

ear were examined moderately correlation (below 0.7) with 

spore number in bag experiment. Zaw Myo Tun (2009) and 

Powell (1977) were agreed with these statements of the 

experiment result. 

 

Discussion and Conclusion 

According to the research, the study were the demonstrations 

that association of Arbuscular Mycorrhizal in plants 

performance with natural environment. The rhizosphere soils 

and root of Yezin Hybrid-10 of (Zea mays L.) from the pot 

and bag experiment at Plant Breeding, Physiology and 

Ecology field in Yezin Agricultural University Campus and 

observed mycorrhizal colonization percent in roots. All the 

selected root sample were observed on mycorrhiza 

colonization, Mycorrhizal colonization and spore production 

in different hosts mass production of mycorrhizal inoculum is 

vital for the application on a large scale. However, storing the 

propagated AMF spore requires technical skills and 

preliminary knowledge, thus making it difficult for farmers. 

In summary, Arbuscular mycorrhizal fungi (AMF) trap 

cultures had more effect on maize plants. Mycorrhizal 
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inoculation in maize plants showed in response to higher 

percentage of growth parameters. After multiple plant cycles 

that AMF propagation became active in trap culture method 

in terms of colonization. The efficiency of mycorrhizal 

propagation and mycorrhizal interaction with host plant 

should be checked after several plant cycles to understand the 

biology of Arbuscular mycorrhizal fungi and to store for a 

long time. Further molecular identification of propagated 

Arbuscular mycorrhizal fungi spores may help to understand 

compatibility of spores for trap culture technique. 

In conclusion, the uses of arbuscular mycorrhiza biofertilizer 

could be produced economic yield and the fertilizer applied in 

plant production, providing a sustainable and environmentally 

safer substitute. As a result, it is becoming critical to recover 

not only the vegetation but also these biological and physico-

chemical soil qualities. In future, the research on going to 

multiply the arbuscular mycorrhizal fungi (AMF) and use as 

mycorrhiza biofertilizer to treat the maize cultivation in field 

experiment only and combine with other organic fertilizers. 

The results demonstrated that trap culture method of Glomus 

sp. inoculation may improve effective root colonization of 

Yezin hybrid-10 using soil. Moreover, AMF inoculation 

closer to roots at the early stage of growth may increase the 

possibility of early mycorrhizal symbiosis which may lead to 

better maize plant performance. In long term study on these 

inoculation methods is needed to understand better the 

effectiveness of early root colonization on nutrient uptake and 

plant growth before large scale field application.  

Consequently, it is essential to use methods adapted to the 

question asked in the specific study which allow an easy 

detection of the defining anatomical features of the AM 

symbiosis.  
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