
Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN2249-9598, Volume-II, Issue-IV, July-Aug 2012 

 

 
w w w . o i i r j . o r g                      I S S N 2 2 4 9 - 9 5 9 8  

 

 

 

Page 22 

Assessment Of Occurrence Of Thermo tolerant Arbuscular 

Mycorrhizal Fungi In The Roots And In Rhizospheric Soil Of Aloe 

vera (L.)Burm.f. 

 

a
Ramjan M. Mulani, 

a
Shilpa S. Waghmare                                                         

a
DST- FIST Sponsored School of Life Sciences, S.R.T.M.University, Nanded 431 

606, Maharashtra, India.  

 

 

 The present paper deals with the assessment of occurrence of thermo tolerant 

arbuscular mycorrhizal fungi in the roots and rhizospheric soil of Aloe vera collected 

from S.R.T.M.University Campus, Nanded, Maharashtra.  

 Aloe vera showed 100% mycorrhizal colonization in root and vesicles 

observed in whole mount of roots were round, globular and even elongated in shape. 

The rhizospheric soil analyses showed presence of different types of chlamydospores 

mainly dominated by Glomus sps. The other species were Acaulospora and 

Gigaspora. 

KEYWORDS: - Arbuscular Mycorrhizal colonization, Endomycorrhizae. 

INTRODUCTION: 

German Botanist Frank (1885) coined the term mycorrhizae for the first time to 

designate the symbiotic relationship between the fungi and plant roots. Since then 

scientists started exploiting them for the welfare of mankind. The term „mycorrhiza‟ 

in its broadest sense is the non-pathogenic association of fungi and the roots of higher 

plants. The root-fungus association is symbiotic and the whole association is being 

considered as a “Functionally distinct organ” involved in mineral nutrient uptake from 

the soil (Kar, 1993). 

Mycorrhizal fungi are having intimate association with roots of higher plants forming 

a symbiotic relationship providing nutrients to the plants.  

 Mycorrhizal fungi can absorb, accumulate and transport large quantities of phosphate 

within their hyphae and release to plant cells in root tissue. A mycorrhiza (“fungus – 

root”) is a type of entophytic, biotrophic, mutualistic symbiosis prevalent in many 

cultivated and natural ecosystems. There are three major groups of mycorrhiza: 

Ectomycorrhiza, Ectendomycorrhiza and Endomycorrhiza. Ectomycorrhiza and 

endomycorrhiza are important in agriculture and forestry. Endomycorrhiza 

(Vesiclular Arbuscular mycorrhiza; VA mycorrhiza; now known as arbuscular 

mycorrhiza, AM) plays an important role on enhancing the plant growth. 

 

 Mycorrhizal technology can profitably be applied in forestry as well as agricultural 

and horticultural crops for better nutrient utilization and more effective land use. 

Arbuscular Mycorrhizal technology can be introduced with the existing forestry 
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systems practised to improve the soil and crop productivity by allowing farmers to 

reduce their inputs of chemical fertilizers and/or by enhancing plant survival, thus 

offsetting ecological and environmental concerns. Appropriate mycorrhizal fungi can 

be incorporated in nursery for raising mycorrhizal seedlings and transfer of seedlings 

to the field is a simple inoculation technique currently suitable in plantation crops and 

trees. Most of the higher plants form mycorrhizal association with either 

endomycorrhizal or ectomycorrhizal fungi. About 95 percent of the tree species 

occurring in tropical forests are purely endomycorrhizal (Redhead, 1980) and many 

agronomically important trees which have AM infection including citrus, tea, coffee, 

rubber, oil palm etc. are growing in homestead garden and other plantation sites. 

Botanical Description of Aloe vera :  Aloe vera is native to northern Africa. It is a 

stem less or very short-stemmed succulent plant growing to 80-100 cm tall, spreading 

by offsets and root sprouts. The leaves are lanceolate, thick and fleshy, green to grey-

green, with a serrated margin. The flowers are produced on a spike up to 90 cm tall, 

each flower pendulous, with a yellow tubular corolla 2 to 3 cm long. Aloe vera has 

long been a popular houseplant. Often called the 'miracle plant' or the 'natural healer', 

Aloe Vera is a plant of many surprises. It flourishes in warm and dry climates, and to 

many people it looks like a cactus with fleshy thorny leaves. In fact it is a member of 

the Lily family, staying moist where other plants wither and die by closing its pores to 

prevent moisture loss.  

Arbuscular mycorrhizal colonization have been reported in different members of 

family Liliacece such as Allium cepa (Bhattaria et.al.1988), A.sativum (Bhattaria 

et.al.1988) , Asparagus racemosus (Raja et.al. 1991 and Kannan et.al.1988), 

Sensevieria roxburghiana (Parmeswaran et.al.1988) Urginea indica (Permeswaran 

1988) so for work has not been done from thermo tolerant arbuscular mycorrhizal 

species in Aloe vera so the present work is undertaken.  

MATERIALS AND METHODS 

 The roots and rhizospheric soil of Aloe vera growing in university campus 

were collected in month of May 2012 without damaging the root system and the 

temperature was measured with soil thermometer. The collected plants along with 

root system were kept in beakers containing water for the removal of adhering 

rhizospheric soil and for separation of roots, and then the roots were washed under 

running water. The young roots were cut separately in 1cm segments. The root 

segments were then processed for the extent of mycorrhizal colonization by using 

method suggested by Phillips and Hayman (1970). 

 The root segments were taken in a test tube containing 10 % KOH and were 

autoclaved at 15lb pressure for 20 minutes. On cooling 10 drops of H2O2 were added 

to de-stain the roots. After 10 minutes the 10 % KOH was removed and 10 ml 1N 

HCL was added to neutralize the root tissue. After 30minutes the root segments were 

stained with cotton blue in Lactophenol and kept for 24 hrs, Next day the root 

segments were observed under research microscope for AM colonization. The 

percentage of AM colonization was calculated by using following formula:- 

% AM Colonization =       Number of Mycorrhizal root segments         X   100 

         Total number of root segments screened 
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Simultaneously the rhizospheric soil collected from each plant species was air 

dried and then processed for resting spores by using method suggested by Gerdaman 

and Nicolson (1963) with slight modification. 100 gms rhizospheric soil was 

dissolved in 1 lit of distilled water containing few drops of Tween20. The solution 

was stirred well and allowed to stand still for 15 to 20 minutes. The solution was then 

sieved through series of sieves i.e. 710mµ, 210mµ, 150mµ, 75mµ, 45mµ, and 25mµ 

respectively. Since the spore density was only found to be present on 75µm, 45mµ 

and 25mµ sieves, the debris of these sieves were collected and centrifuged in 1% 

sugar solution at 1000 rpm for 5 mins. The supernatant was poured into Petri dish 

containing Nylon mesh with 20mµ pore size for finding the spores were identified by 

using Manual for the identification of VA Mycorrhizal fungi suggested by Schenck 

and Perez 1990. 

RESULT AND DISCUSSION 

 The roots of Aloe vera showed 90% mycorrhizal colonization and the rounded 

vesicles were prominent. The rhizospheric soil was screened for spore density and 

population. The spore density was recorded as 250 spores per 100gm of soil and the 

spore population mainly consist of four species of arbuscular mycorrhizal such as 

Glomus spp, Scutellospora spp, Acaulospora spp, Gigaspora spp, G.mosseae., 

Glomus aggregatum, G.fasciculatum. 

 The presence of large number of spores with varied population of spores 

indicated their universal occurrence in the soil of university campus. Such 

observations were made by Mulani and Prabhu (2002), Mulani et al. (2004), Prabhu 

(2002) and Sathe (2005). Mulani and Prabhu had observed highest count of 

chlamydospores occurring in the root zone soil of Dipcadi saxorum.  The murmy soil 

with moister % and low humidity with high temperature fevers more chlamydospores 

formation. Similar observations were made by Harinikumar and Bagyaraj (1988) and 

Bagyaraj (1995) in tropical soil. Recently Pawaar & Kakde (2012) have carried out 

the studies on the AMF associated with some medicinal plants from Mumbai region. 

They reported eight different species of Glomus namely G. aggregatum, G. boreale, 

G. fasciculatum, G. geosporum, G. heterosporum, G. segmentatum, G. tortuosum, G. 

radiatum associated with the selected medicinal plants. 

Table: 1  

Arbuscular colonization in roots and isolation of thermo tolerant resting spore  

Number in rhizospheric soil of Aloe vera 

Sr.no.  Parameters  Results  

1. Plant species  Aloe vera 

2. Family  Liliaceae 

3. Place S.R.T.M.U. Campus Nanded. 

4. Habitat Coarse, sandy soil 

5. vesicle      + 

6. Arbascule      - 

7. Mycelium      + 

8. % Colonization  90% 
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9. Resting Spore 

density   

a)  Sample I :- 

b) Sample II :- 

c) Sample III :- 

250/100 gm of 

soil. 

272/100 gm of 

soil. 

310/100 gm of 

soil. 

Total       832 

Average no.of 

Spore:- 

832/3 

=277.33/100gm 

of soil. 

10. AM fungal species Aculospora sp. 

Glomus aggregatum.. 

G.mosseae. 

Gigaspora sp. 

Scutellispora sp. 

      

Table 2  

Physicochemical properties of rhizospheric soil of Aloe vera :  

Sr.no  Physicochemical properties  Observation 

1. Moisture content (%) 28.1 

2. Temperature ( ºC ) 41ºC  

3. 
PH 

7.2 

4. Electrical conductivity (µs) 37.9 

5. Nitrogen (%) 0.31 

6. Phosphorous (%) 0.021 

7. Potassium  % 6.03 

8. Organic Carbon % 5.79 

9. Microelements in ppm Copper 0.31 

Iron 8.19 

Manganese 1.98 

Zinc 0.63 
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  PLATE I 

 

 

1) Fig a and Fig b: vesicles and coenocytic hyphae seen in whole mount of root of Aloe 

vera. (100X) 

2) Fig c : Magnified view of rounded vesicles(450X) 

3) Fig d : Typical vesicle showing suspensor like bulbous attachment inside the root of Aloe 

vera (450X) 

4) Fig e : Glomus Intact spore with oily to viscid content visible. 

5) Fig f : Gigaspora giagantia A close up of bulbous suspensor-like cell  (400X) 

6) Fig g : Glomus Surface view of spore (450X)   
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