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Abstract 

A detailed study of endomycorrhizal association with Saraca  asoca (Roxb.) W.J. de 

Wilde.  grown in the Jawaharlal Nehru Tropical Botanic Garden and Research Institute, 

has been carried out. This study revealed presence of Claroideoglomus etunicatum, Glomus 

aggregatum, Glomus macrocarpum, Glomus multicaule, Sclerocystis microcarpa, 

Sclerocystis rubiformis  and Sclerocystis taiwanensis. Detailed taxonomic account of all 

these species are dealt in and supplemented with photo micrographs. 
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Introduction 

Ashoka (Saraca asoca (Roxb.) W.J. de Wilde.), the sacred tree of Hindus and Buddhists, grows 

well in areas with well distributed rainfall and in slightly shady areas, requires the soil rich in 

organic matter and moisture. This plant grows almost throughout India, except North-Western 

India, up to an altitude of 750 m and also found in the Andaman Islands and Myanmar. This is a 

medium sized evergreen tree growing up to 9 m height with numerous spreading and drooping 

glabrous branches. Leaves are pinnate, 30-60 cm long, having 2-3 pairs of lanceolate leaflets. 

Flowers are orange or orange yellow, arranged in dense corymbs and very fragrant. Fruits are 

flat black pods, leathery and compressed with 4-8 seeds per pod. Seeds are ellipsoid, oblong and 

compressed. The bark is dark brown to grey or black with a warty surface. The thickness varies 

from 5mm to 10mm and the cut surface turns reddish on exposure to air.  

The bark is used in dyspepsia, fever, dipsia, burning sensation, visceromegaly, colic, 

ulcers, menorrhagia, metropathy, leucorrhoea and pimples. The leaf juice mixed with cumin 

seeds is used for treating stomachalagia. The flowers are considered to be uterine tonic and are 

used in vitiated conditions of pitta, syphilis, cervical adinitis, hyperdipsia, burning sensation, 

haemorrhoids, dysentery, scabies in children and inflammation. The well-known Ayurvedic 

preparations are “Ashokarishta” and “Ashokaghrita”.  Ashokarishta is prescribed in leucorrhoea, 

haematuria, menorrhagia and other diseases of genitourinary system of females (Joy et al., 

1998). Stem bark and flower is antibilious (Husain et al., 1992). Such an interesting plant is 

being extensively grown in most of the houses, back yards of the houses and gardens. Hence, ti 

attracted the attention of the authors to study its association with endomycorrhizal fungi of these 

plants planted in Jawaharlal Nehru Botanic Garden and Research Institute (JNTBGRI), Palode, 

Thiruvananthapuram, Kerala. 
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Materials and Methods 

 
Rhizosphere soil along with root samples up to the depth of 30 cm was collected during month 

of September from four sides of Saraca  asoca (Roxb.) W.J. de Wilde. growing in  Jawaharlal 

Nehru Tropical Botanic Garden and Research Institute, Palode. The soil samples mixed to form 

a composite 500 gms, screened to isolate AM fungal spores by wet-sieving and decanting 

technique and count expressed as spores per 100 gms of soil (Gerdemann and Nicolson, 1963). 

Terminal feeder roots were washed in running tap water, cut into small pieces (ca.  1cm ), boiled 

in 10% KOH (w/v) for one  hour, cooled to room temperature, washed thoroughly in  distilled  

water,  stained in lacto-phenol cotton-blue to locate vesicles and arbuscules (Phillips and 

Hayman, 1970). The percentage of mycorrhizal colonization was calculated as:   

 

Percentage of mycorrhizal colonization in roots: 

 

=  

 The fungal spores were identified with the help Schenk and Perez (1990). 
 

Results 

The root colonisation of Saraca  asoca (Roxb.) W.J. de Wilde. was composed of about 45% 

mycelium and vesicles (Fig.- 1 b & c.). Mycorrhizal infection was restricted to epidermis and 

cortical parenchyma but did not penetrate in to endodermis, comprising thin hyaline hyphae up 

to 3 µm broad and thick walled reddish-brown hyphae up to 16 µm broad. However, vesicles 

formed between the cortical cells measured 28 x 30 µm. The spore count in the rhizosphere soil 

was 228 spores/100gm represented: Claroideoglomus etunicatum,Glomus aggregatum,            

G. macrocarpum, G. multicaule, Sclerocystis clavispora, S. rubiformis and S.taiwanensis.  
 

Description of the Species 

 

1. Claroideoglomus etunicatum (W.N. Becker & Gerd.) C. Walker & A. Schüßler, Gloucester, 

 p. 22, 2010. (Fig. 1d) 

Glomus etunicatumW.N. Becker &Gerd., Mycotaxon 6(1): 29, 1977 (etunicatus). 

 

Chlamydospores formed singly in soil and dead roots, adherent to debris, globose to 

subglobose, 70-135 µm in diam., wall smooth to roughen. Spore wall up 10 µm thick, outer wall 

hyaline, up to 4 µm thick, inner wall persistent, yellow to brown, laminated, up to 8 µm thick. 

Intact outer wall rarely present in matured spores. Hyphal attachments to spores are one, outer 

wall extending down up to attached hypha for a short distance. Attached hypha thickened by 

extension of inner spore wall for up to 30 µm, spore contents separated from attached hypha by 

a thin curved septum at maturity, opening occluded by inner wall thickening. 

 

Material Examined: Isolated from rhizosphere soil of Saraca asoca (Roxb.) W.J. de Wilde., 

JNTBGRI, Palode, September 1, 2011, P. P. Rajesh Kumar TBGT slide no. 1094. 

2. Glomus aggregatum Schenck & Smith emend. Koske, Mycologia 74(1): 80,1982  

(Fig.1e).  
 

Chlamydospores formed in loose clusters or in sporocarps, without peridium; hyaline to light 

yellow with a greenish tint, becoming yellow with age. Chlamydospores hyaline to yellow, 

globose, subglobose, obovate; 45-110 x 45-110 µm; wall yellow to yellowish  brown up to 4 µm  

thick, outer walls slightly thicker and lighter in colour than the inner wall; walls separable with 

slight pressure. Subtending hyphae at the point of attachment up to 8 µm wide, straight to 

sharply recurred at the spore base. Pore usually open, or closed by a thin curved septum or by 

cytoplasmic plug or spore wall thickening but not by hyphal wall thickening. 
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Material Examined: Isolated from rhizosphere soil of Saraca  asoca (Roxb.) W.J. de Wilde., 

JNTBGRI, Palode, September 1, 2011, P. P. Rajesh Kumar TBGT slide no. 1092. 

 

 

 

Figure 1: a-Habit of Saraca asoca (Roxb.) de Wilde., b-vesicle on root, c-hyphae on root,                       

d-Claroideoglomus etunicatum (W.N. Becker &Gerd.) C.Walker & Schüßler, e-Glomus aggregatum 

Schenck & Smith emend., Koske. 
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Figure 2: a-Globmus macrocarpum Tul. & C. Tul., b-Glomus multicaule Gerd. & Bakshi.,        

c-Sclerocystis microcarpa Iqbal & Perveen, d-Sclerocystis rubiformis Gerd. & Trappe,             

e-Sclerocystis taiwanensis C.G. Wu & Z.C. Chen 
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3. Glomus macrocarpumTul. & C. Tul., G. Bot. Ital. 1(7-8): 63, 1845(macrocarpus).  

Endogone macrocarpa (Tul.& C. Tul.) Tul.& C. Tul., Fungi Hypog.: 182, 1851.  

(Fig. 2a). 

 

Chlamydospores slightly longer than wide,  globose,  subglobose to irregular,  90-130  x 90-130  

µm. Spore wall composed of two distinct layers, outer layers thin,  up 2  µm thick; inner wall 

layer yellow,  up to 10 µm  thick. Spores taper to the point of attachment, Hypha single, up to 

12 µm  broad at this point of attachment,  inner wall occlude the pore of the attached hyphae, 

and the wall thickening continuous in to the subtending hyphae for up to 75 µm from the spore. 

Pore closed by a septum. Spores characteristically bear straight, long subtending hyphae which 

may extend up to 100 µm before branching or breaking.   

 

Material Examined: Isolated from rhizosphere soil of Saraca asoca (Roxb.) W.J. de Wilde., 

JNTBGRI, Palode, September 1, 2011, P. P. Rajesh Kumar TBGT slide no. 1104. 

 

4. Glomus multicaule Gerd.& Bakshi, Trans. Brit. Mycol. Soc. 66(2): 340,1976 (multicaulis). 

(Fig. 2b) 

 

Chlamydospores dark brown, 141-237 x 122-169  µm in diam., ellipsoidal, broadly ellipsoidal, 

subglobose to occasionally triangular, with 1-4 hyphal  attachments, attachments generally 

occurring at opposite ends of the spore. Spore wall up to 28 µm thick, thickest at the point of 

hyphal attachments, rounded projections 1-4 µm long, evenly distributed over the wall surface.  

 

Material Examined: Isolated from rhizosphere soil of Saraca asoca (Roxb.) W.J. de Wilde., 

JNTBGRI, Palode, September 1, 2011, P. P. Rajesh Kumar TBGT slide no. 1036. 

 

5. Sclerocystis microcarpa Iqbal & Perveen, Trans. Mycol. Soc. Japan 21: 58. 1980. (Fig. 2c). 

Sporocarps dark brown, globose to subglobose, 100-420 µm   in  diam., minutely verrucose 

from exposed tips of spores formed radially in a single, tightly packed layer around a central 

plexus of hyphae; peridium lacking. Chlamydospores clavate, cylindric-clavate with a small 

pore opening into the thick walled subtending hyphae, 95-115 x 40-60 µm. Chlamydospores 

walls laminate, brown, 12-22 µm   thick at the apex, up to 3µm   thick at the sides, generally 

thickest at the apex.  

 

Material Examined: Isolated from rhizosphere soil of Saraca  asoca (Roxb.) W.J. de Wilde., 

JNTBGRI, Palode, September 1, 2011, P. P. Rajesh Kumar TBGT slide no. 1076. 

 

6. Sclerocystis rubiformis Gerd.& Trappe, Mycol. Mem. 5: 60, 1974. 

Glomus rubiforme (Gerd.& Trappe) R.T. Almeida & N.C. Schenck, Mycologia 82(6): 

709, 1990. 

Sclerocystis indica Bhattacharjee & Mukerji in Bhattacharjee, Mukerji & Misra, Acta 

Bot. Indica 8(1): 99, 1980. 

Sclerocystis pachycaulis C.G. Wu & Z.C. Chen, Taiwania 31: 74, 1986  

(Fig. 2d). 

 

Sporocarps dark brown, subglobose to ellipsoid, 165 -372 µm, consisting of a single layer of 

Chlamydospores surrounding a central plexus of hyphae, resembling a miniature blackberry, 

peridium absent. Chlamydospores dark brown, obovoid, ellipsoid to subglobose, 32-64 x 22 -35 

µm, with a small pore opening into the thick walled subtending hypha. Spore wall laminate, 3-8 

µm   thick, up to 12 µm   thick at spore base, often perforated projections on the inner surface. A 

variable stalk-like projection produced near the base of some spores. 
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Material Examined: Isolated from rhizosphere soil of Saraca asoca (Roxb.) W.J. de Wilde., 

JNTBGRI, Palode, September 1, 2011, P. P. Rajesh Kumar TBGT slide no. 1081. 

 

7. Sclerocystis taiwanensis C.G. Wu & Z.C. Chen, Trans. Mycol. Soc. Rep. China 2(2): 78,  

1987; Shaji, Rajeshkumar&Hosag., Ind. J. Bot. Res. 5 (1&2): 125-126.  

Glomus taiwanense (C.G. Wu & Z.C. Chen) R.T. Almeida & N.C. Schenck, Mycologia 

82(6): 711, 1990. 

Glomustaiwanense(C.G. Wu & Z.C. Chen) R.T. Almeida & N.C. Schenck ex Y.J. Yao, 

in Yao, Pegler & Young, Bull. 50(2): 306, 1995.  

(Fig. 2e). 

 

Sporocarps globose, brown to dark brown, up to 240 µm in diameter, peridium absent. 

Chlamydospores formed radially in a single, tightly packed layer around the central plexus of 

hyphae, clavate to cylindrical, cinnamon brown, 62-80 x 26-30 µm broad with or without 

septum at spore base. Wall 2 layered outer layer thin and hyaline, inner layer yellowish brown, 

2-3 µm thick, apical portion of the wall deep golden brown, up 8 µm. Stalk pale brown, 

continuous, 9-21 x 2-5 µm, central plexus up to 70 µm   in diameter. 

 

Material Examined: Isolated from rhizosphere soil of Saraca  asoca (Roxb.) W.J. de Wilde., 

JNTBGRI, Palode, September 1, 2011, P. P. Rajesh Kumar TBGT slide no. 1060. 

 

Discussion 

 

Though there is a study on the synergic effect of mycorrhizal, bacterial and soil fungal 

inoculums on Saraka asoka (Lakshmipathy et al., 2001) but there is no account of occurrence of 

endomycorrhizal fungi of this plant in totality. Hence, the present study forms the first of its 

kind in providing the association of the endomycorrhizal fungi with this medicinal plant. 

 

Acknowledgement 
 
We thank Dr. P.G. Latha, Director, Jawaharlal Nehru Botanic Garden and Research Institute, 

Palode, Thiruvananthapuram, Kerala for the facilities. 

 

References 

 
Gerdemann, J.W., and Nicolson, T.H. 1963. Spores of mycorrhizal Endogone species extracted  from 

soil by wet sieving and decanting. Transactions of the British Mycological Society,  46: 235-244. 

Husain, A., Virmani, O. P., Popli, S. P., Misra, L. N., Gupta, M. M., Srivastava, G. N. Abraham,  Z., and 

Singh, A. K. 1992. Dictionary of Indian Medicinal Plants.CIMAP, LucknowIndia. pp. 546.  

Joy, P. P., Thomas, J., Samuel Mathew, and Baby P. Skaria. 1998. Medicinal Plants. Kerala Agricultural 

University. Aromatic and Medicinal Plants Research Station, Odakkali, Asamannoor P.O., 

Ernakulam District, Kerala, India. 

Lakshmipathy, R., Chandrika, K., Gowda, B., Balakrishna, A. N., and Bagyaraj, D. J. 2001. Response of 

Saraca  asoca (Roxb.) W.J. de Wilde to inoculation with Glomus mosseae, Bacillus coagulans and 

Trichoderma harzianum". J. Soil Biol. Ecol., 21: 76-80.  

Phillips,J.M., and Hayman, D.S. 1970. Improved procedures for clearing roots and staining parasitic and 

vesicular-arbuscular mycorrhizal fungi for rapid assessment of infection. Transactions of 

the British Mycological Society, 55: 158-161. 

Schenk, N.C., and Perez, Y. 1990. Manual for the Identification of VA Mycorrhizal Fungi. Synergistic 

Publications, USA, pp. 1–286. 

 


