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Abstract: Mycorrhizal association benefits, both the fungi and the host plants. To study the assessment of arbuscular mycorrhizal fungi 
(AMF) association with the host plant in different concentration of phosphate, Glomus aggregatum spores were collected identified and 
multiplied in trap culture. Association of a Glomus aggregatum with host plants in 0.01%, 0.02% and 0.03% soil phosphate 
concentration were used. The percentages of Glomus aggregatum association with Allium cepa were calculated. AMF association with 
Allium cepa at 0.01% concentration was evaluated. 
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1. Introduction  
 
Mycorrhiza is meticulously associated with plant roots to 
form a unified relationship and the fungi will accept sugars 
from the plants and in turn the fungi will provide nutrients 
to the plants (Smith and Read, 1997). The hyphae of the 
mycorrhizal fungi can transport abundance of phosphate to 
the plant cells (Mimura T, 1999). The arbuscular 
mycorrhizal fungi produce a new protein called 
endomycorrhizins and it lead to the enhancement of 
symbiotic association (Wyss et al., 1990). The phosphorus 
availability is one of the most notable matters in the 
growth of plants (Wang et al., 1998). The availability of 
phosphorus in the soil is mainly lead to the production of 
phosphatase enzyme from the mycorrhiza. The phosphate 
is transferred to the tubular vacuole of mycorrhiza to form 
polyphosphate (Ezawa et al., 2002). At the time of 
translocation process the polyphosphate is considered as 
important phosphorus compound and it translocated to the 
intraradical hyphae (Ohtomo and Saito, 2005). 
Concentration of phosphate of soil plays an important role 
in mycorrhizal association with host plant. In my present 
study 0.01%, 0.02% and 0.03% concentration of phosphate 
subjected to check the AMF colonization in host roots. 
 
2. Materials and Methods 
 
2.1 Isolation, Identification and Assessment of AMF 
Spores 
Soil samples were collected from three distinct areas like 
Mabalipuram, East coast road and Tambaram from the 
rhizosphere region of Eucalyptus trees. The mycorrhizal 
spores were isolated by using wet sieving and decanting 
technique (Gerdemann and Nicholson’s, 1963) Trap 
culture techniques were applied for the multiplication of 
AMF spores (Morton et al., 1993). Allium cepa were used 
as host plants. AMF spores were sorted under dissecting 
microscope and identified as Glomus aggregatum based on 
its morphological characters (Walker, 1983). Colonization 
of Glomus aggregatum in trap culture was examined under 
microscope and colonization was calculated using the 
formula (Philips and Hayman, 1970). 
 

Percentage of colonization = Total number of root 
segments colonized / Total number of root segments 
studied 
 
2.2 Estimation of phosphate 
Red soils were collected in and around Chennai, were 
tested for phosphate content (PWD department, Taramani, 
Chennai). 0.01%, 0.02% and 0.03% phosphate content 
soils were labelled as A, B and C was used for present 
study. 
 
2.3 Assessment of Glomus aggregatum association in 
different concentration of phosphate contain soil 
0.01% Phosphate soil sample (A), 0.02% Phosphate soil 
sample (B) and 0.03% Phosphate soil sample (C) were 
tested for the symbiotic interaction of Glomus aggregatum 
with Allium cepa after 15 days. The association were 
assessed by Grid line intersect method (Adholeya and 
Gaur, 1994). The results were tabulated. 
 
2.4 Estimation of proteins and SDS PAGE Analysis 
Glomus aggregatum associated Allium cepa roots from 
soil A, B and C were collected and ground with phosphate 
buffer at pH 7. The content was centrifuged, supernatant 
were collected and proteins were precipitated by ice cold 
acetone. Those proteins were estimated by Lowry’s 
method with standard BSA (Lowry et al, 1951). 12% 
acrylamide gel was prepared and the protein samples were 
loaded along with rainbow protein molecular marker 
(Laemmli, 1970). 
 

3. Results 
 
Mycorrhizal association may differ in various soils (Porter 
et al., 1987). AMF spores 48 numbers were obtained from 
Mahabalipuram area, 64 spores from ECR Road and 22 
spores from Tambaram area (Tab.1). 
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Table 1 

Area Number of AMF spores / 1Kg

Mahabalipuram 48 

ECR Road 64 

Tambaram 22 

 

 
Figure 1: AMF Spore Identification, Glomus aggregatum- 

120µm 
 

 
Figure 2: Arbuscules- 100x 

 

 
Figure 3: Vesicles- 100x 

 
Based on Walker 1983, Glomus aggregatum was identified 

and multiplied (Fig. 1) (Fig 2 and Fig.3) 
 

Glomus aggregatum associated Trap Culture with 
Different Concentration of Phosphate 

 

 
Figure 4: Trap culture of Allium cepa 

 

 
Figure 5: Morphological parameter 

 
Pot 1 – 0.01% phosphate concentration; Pot 2 – 0.02% 

phosphate concentration; Pot 3 – 0.03% phosphate 
concentration; Pot C – Control 

 
Table 2: Morphological Parameters of AMF Associated 

Allium cepa 
Treatment of Length of plant 

(P) mg/100g (cm) 
Fresh weight

of root (g) 
Dry weight
of root (g) 

 C 14.8  6.79  1.21 
 0.01 15.2  6.90  1.29 
 0.02 15.4  10.81  2.83 
 0.03 16.7  12.14  2.97 

 
Assessment of Glomus aggregatum Association with 

Allium cepa 
 

 
Figure 6: Control 

 

 
Figure 7: 0.01% phosphate concentration 

 

 
Figure 8: 0.02% phosphate concentration 
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Figure 9: 0.03% phosphate concentration 

 
Table 3: Assessment of Glomus aggregatum Association 
with Allium cepa in Different Concentration of Phosphate 

Phosphate concentration in 
trap culture mg/100g 

Percentage of Glomus 
aggregatum association

0.01 64% 

0.02 52% 

0.03 34% 

 
Out of three concentration of phosphate 0.01% (mg/100g) 
soil proved to be the highest percentage of association, 
64% association of Glomus aggregatum with host plant 
were evaluated. 52% at 0.02% of phosphate and the least 
was 0.03% (Fig. 4, 5,6,7,8 and 9) (Tab. 2 and 3). 
 

Table 4: Protein Profile of Glomus aggregatum 
Associated with Allium cepa in Different Concentration of 

Phosphate 

Phosphate concentration mg/L Protein concentration µg/µl

.01 32 

0.02 20 

0.03 12 

 
Proteins from Glomus aggregatum associated host plants 
at different concentration of phosphate were estimated by 
Lowry’s method followed by SDS PAGE analysis.( Tab. 
4) (Fig. 10). 
 

Figure 10: SDS Page Analysis of Proteins from Glomus 
aggregatum Associated with Allium cepa in Different 

Concentration of Phosphate 

 
Figure 10: M- Protein marker; L1- 0.01% phosphate 

concentration; L2- 0.02% phosphate concentration; L3- 
0.03% phosphate concentration 

 

4. Conclusion 
 
It concluded from this study that when the concentration of 
phosphate increases it will result in the decrease of 
colonization of mycorrhizal fungi. At 0.01% (mg/100g) 
concentration of phosphate evaluated more percentage of 
association with Glomus aggregatum. 0.01% (mg/100g) 
phosphate in soil concentration has shown more length and 
fresh weight of host plant growth and protein 
concentration also higher in lower level of phosphate. 
 
Acknowledgement 
 
Vels University research grants. 
 
References 
 
[1] Adholeya A and Gaur A. Estimation of VAM fungal 

spores in soil. Mycorrhiza News 6: 10-11, (1994). 
[2] Ezawa T, Smith S E and Smith F A. P metabolism and 

transport in AM fungi. Plant Soil 244: 221-230, 
(2002). 

[3] Gerdemann JW, Nicolson TH. Spores of 
mycorrhizalEndogone species extracted from soil by 
wet sieving and decanting. Trans. Brit. Mycol. Soc. 
46: 235-244, (1963). 

[4] Kahiluoto H, Ketoja E and Vestberg M. Promotion of 
utilization of arbuscular mycorrhiza through reduced P 
fertilization. Bioassays in a growth chamber. Plant 
Soil 227: 191–206, (2000). 

[5] Kormanik, PP. and McGraw AC. Quantification of 
Vesicular-arbuscular Mycorrhizae in Plant Roots. In 
Methods and Principles of Mycorrhizal Research. 
Edition Schenck. NC The American 
Phytopathological Society: 37-36, (1982). 

[6] Kwapata MB and Hall AE. Effects of arbuscular 
mycorrhizae on biomass production, moisture regime 
and phosphorus on mycorrhizal nutrient uptake and 
physiological changes in infection, nutrient uptake and 
growth of cowpeas Ziziphusmauritiana Lam. under 
water stress. J. Arid (Vigna unquiculata L.). Field 
Crops Res., 12: 241-250, (1985). 

[7] Laemmli U K. Cleavage of structural proteins during 
the assembly the head of the bacteriophage T4. Nature 
227: 680-684, (1970). 

[8] Lowry O H, Roserough N J, Farr A L, Ranbell R J. 
Protein measurement with the Folin Phenol reagent. J. 
Biol Chem 193: 265-275 (1951). 

[9] Lu S and Miller M H. The role of VA mycorrhizae in 
the absorption of P and Zn by maize in field and 
growth chamber experiments. Can. J. Soil Sci. 69: 97–
109, (1989). 

[10] Mimura T. Regulation of phosphate transport and 
homeostasis in plant cells. Int. Rev. Cytol. 191: 149-
200, (1999). 

[11] Morton J B, Benny G L. Revised classification of 
arbuscular mycorrhizal fungi (Zygomycetes): a new 
order, Glomales, two new suborders, Glomineae and 
Gigasporineae, and two families, Acaulosporaceae 
and Gigasporaceae, with an emendation of 
Glomaceae. Mycotaxon 37: 471–491, (1990). 

[12] Ohtomo R and Saito M. Polyphosphate dynamics in 
mycorrhizal roots during colonization of an arbuscular 

Paper ID: 020141196 982



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Impact Factor (2012): 3.358 

Volume 3 Issue 7, July 2014 
www.ijsr.net 

Licensed Under Creative Commons Attribution CC BY 

mycorrhizal fungus. New Phytologists 167: 571-578, 
(2005). 

[13] Philips J S and Hayman D S. Improved procedures for 
clearing roots and staining parasitic and VAM fungi 
for rapid assessment of infection.Trans. Brit. Mycol. 
Soc. 55: 158-161, (1970). 

[14] Porter WM, Robson A D and Abbott L K. Factors 
controlling the distribution of vesicular arbuscular 
mycorrhizal fungi in relation to soil pH. Journal of 
applied ecology 24: 663-672, (1987). 

[15] Smith S E and Read D J. Mycorrhizal symbiosis. 
Academic, San diego, (1997). 

[16] Wang, QR., Li YJ and Li ZS. Dynamics and prospect 
on study of high acquisition of soil unavailable 
phosphorus by plant. Plant Nutrition and Fertilizer 
Science 4:107-116, (1998). 

[17] Walker C. Taxonomic concepts in the Edogonaceae 
spore wall characteristics in species description. 
Mycotaxon 18: 443-445, (1983).  

[18] Wyss P, Mellor RB and Wiemken A.Vesicular-
arbuscular mycorrhizas of wild-type soybean and non-
nodulating mutants with Glomusmosseae contain 
symbiosis-specific polypeptides (mycorrhizins), 
immunologically cross-reactive with nodulins. Planta 
182: 22 – 26, (1990). 

 
Authors Profile 
 

Dr. K. Amutha working as Associate 
professor in Department of Biotechnology, 
Vels University, Chennai, Tamil Nadu, India 
 

  
S. Shamini is a PhD Scholar in the Department 
of Biotechnology, Vels University, Chennai, 
Tamil Nadu, India 

Paper ID: 020141196 983




