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Abstract: Glyphochloa santapaui (S.K. Jain & Deshp.) Clayton santapaui is endemic to Maharashtra state restricted to 

Ferricrete-Lateritic rocky plateaus at Sindhudurg and Ratnagiri district. Due to ongoing anthropogenic threats this species 
is rated as Vulnerable under IUCN Red List of Threatened Species and hence attention is needed toward its conservation. 
The lateritic plant-soil interactions in different taxa is dependent to their microbial or mycorrhizal associates. So far 
endemic grass species - Arbuscular mycorrhizal associations on Lateritic rocky plateaus are poorly investigated. In present 
paper critical assessment of AM fungal colonization in roots of vulnerable- endemic grass Glyphochloa santapaui is 
interpreted. Overall colonization percentage was 71.80%. Moreover, root segments of some samples were commonly 
co-colonized by dark septate hyphae (dsh) of other fungal endophytes (Ofe) and AM fungi. In present assessment, four 
Glomeromycota families viz., Acaulosporaceae, Diversisporaceae, Gigasporaceae and Glomeraceae were recorded 
comprising 18 species under 6 genera. These AM fungal species are viz., Acaulospora elegans, A. rehmii, A. scrobiculata, A. 
tuberculata, A. appendicular, Diversispora epigaea, Gigaspora albida, G. gigantea, G. margarita, G. rosea; Scutellospora calospora, S. 
dipurpusescrns; Glomus gerdemanni, G. hoi, G. occultum, G. versiforme, G. warcuppi and Sclerocystis sinuosa. On the basis of analysis 
of spore density and relative abundance, two dominanting species of AM fungi viz., Diversispora epigaea and Gigaspora 
gigantea were recognized. 
 

Key words: Arbuscular mycorrhizal Fungi, AM fungi, Diversispora epigaea, Gigaspora gigantea, Glomeromycota, 

Glyphochloa santapaui, vulnerable- endemic grass. 

 

Introduction 

India has about 49 endemic genera, Glyphochloa 
Clayton (Poaceae) is one of the 13 grass genera 
endemic to Western Ghats (Irwin &Narasimhan, 
2011). The genus is restricted to peninsular India 
which comprises 11 species and four varieties (Royal 
Botanic Gardens, Kew, 2018). Glyphochloa santapaui 
(S.K. Jain & Deshp.) Clayton show very narrow 
distribution and it found only in Sindhudurg and 
Ratnagiri district of Maharasthra. Thus, G. santapaui 
is endemic to Maharashtra state which is restricted 
and adapted to lateritic plateaus of lower altitude (up 
to 300 m coastal plains) (Gosavi et al., 2015). Natural 
habitat of G. santapaui are highly fragmented may be 
converted to Areca and Coconut plantations 
(Romand-Monnier 2013). Besides, there are 
additional threats such as overgrazing and trampling 
by livestock, human settlements and fires (Rawat et 
al., 2001). Hence, this species is assessed in IUCN 
Red List of Threatened Species and placed at 
Category: Vulnerable D2 ver 3.1(Romand-Monnier 
2013). 
 
Arbuscular mycorrhizal (AM) fungi are beneficial 
and ubiquitous fungi in natural and agricultural 
ecosystems (Smith and Read, 2008). About 90% of 
vascular plants are estimated to normally establish  

 
mutualistic relationships with AM fungi and exhibits 
widest host association range (Arora, 1991). They 
plays a significant role in phosphorus acquisition of 
many terrestrial plants. The function of the AM 
fungal symbiosis in phosphorus cycling is more 
significant in grassland ecosystems than in more 
intensively managed agricultural systems (Murakoshi 
et al., 1998). Additionally, AM fungi contribute to the 
grassland plant community through their hyphal 
network connecting different plant species (Grime et 
al., 1987). AM fungi also help in tolerance to toxic 
metals, high soil temperature, adverse pH etc. and 
also stimulate rooting in plants (Barrow et al., 1977). 
Schultz et al., (2001) have demonstrated that 
adaptation of Andropogon genardii (Poaceae) to the 
nutrient levels of their local soils was at least in part 
due to their dependence on mycorrhizal fungi. 
Grime et al., (1987), demonstrated that many plants 
are unable to grow without AM fungal association 
leading to limited growth and suggested beneficial 
role of AM fungal symbiosis in nutrient limiting 
conditions. Ringwall and Dickinson (1997) stated 
that, "there is no need to establish mycorrhizal fungi 
in the root systems of most native grasses. However, 
there is a need to evaluate how various factors may 
be used to manipulate AM fungi colonization levels, 
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so that these levels are most beneficial to the host 
grass".  
 
The majority of Ferricrete-Lateritic rocky plateau 
plants have not been focused for mycorrhizal 
assessment purpose in general. "So far there are no 
techniques or seed banks established for propagation 
of Ferricrete-Lateritic rocky plateau plants nor 
mycorrhizal associations and dispersal vectors fully 
known. Hence, restoration has to rely on existing 
seed banks or natural colonization process 
automatically excluding many species" (Thorpe and 
Watve 2015). The lateritic plant-soil interactions in 
different taxa bears ingeniously different 
mechanisms for phosphorous and micro-nutrient 
uptake (Verboom et al., 2004). It is dependent to their 
microbial or mycorrhizal associates, the types of 
organic anions secreted and whether or not protons 
accompany such secretion (Lambers et al., 1998; 
Roelofs et al., 2001; Jones et al., 2003 and Hinsinger 
et al., 2003). 
 
Although Fonseca (2003), attempted first time to 
investigate mycorrhizal infection in roots of G. 
santapaui from lateritic soil. But failed to explain the 
details of other structures of fungal components and 
AM fungal species inhabitant to soil. Hence, in 
present study an attempt has been made to 
understand details of roots colonization pattern, AM 
fungal species and their relative abundance in G. 
santapaui inhabitant soil. Based on critical assessment 
this paper is proposed as first report on AM fungi of 
G. santapaui vulnerable and endemic grass species of 
Maharashtra.  
 

Materials and Methods 

Site description  
The study area is geographically Low level Ferricrete 
(LLF) - Lateritic rocky plateau of Hativale (Vikhare 
Gothane), 12 km from Rajapur, falls under Ratnagiri 
district of Konkan region Maharashtra situated at 
geographical coordinates of about 16.65720 North 
and 73.52110 East. The G. santapaui, samples were 
collected during September 2016 (MMK & SSL) and 
valid identification was made by consulting with 
expert Dr. Chandore A. N. (Dept of Botany 
Abasaheb Marathe ASC College Rajapur, Ratanagiri 
district, Maharashtra). Authentically identified plant 
specimens were dry preserved in herbarium and 
deposited in department. 
 
Sample collection 
As G. santapaui, is a small, caespitose, annual grass, 
grows on exposed marshy lateritic hill tops, and in 
open places locally known as 'sada' in association 
with other grasses like Ischaemum indicum and Pulicaria 
angustifolia. These plateaus have very thin layer of a 
soil. Therefore, soil sampling was done from about 
20-30 selected caespitose habits to make a figure of 
around 250g soil. The roots excavation was done 
very carefully because of less availability of soil on 

rocks. The soil sample were collected for AM fungal 
spore extraction and for estimation of physico-
chemical properties. For this purpose, plants which 
were sparingly grown and not overcrowded with 
other associate plants were carefully chosen to avoid 
AM fungal flora of unwanted vegetation. It helps to 
prevents misleading results of AM fungal spore’s 
extraction. 
 
The plants along with the soil samples and roots were 
collected in different collection bags. and transported 
from field to laboratory which immediately 
refrigerated at 4°C subsequent to arrival. The roots 
were processed immediately. All the rhizosphere soil 
samples were homogenized prior to remove coarse 
roots segments, stones and adhered particles through 
sieving procedure (2 mm mesh size). Subsamples of 
soil were air dried and used for estimation of 
physico-chemical properties. 
 
Physicochemical parameters of soil 
Soil texture and moisture was estimated 
gravimetrically (Jackson, 1967). Soil pH was analysed 
on 1:2.5, soil: water suspension (van Reeuwijk, 2002). 
Organic carbon was analyzed by WB rapid titration 
method (Walkley and Black, 1938). Carbonate was 
estimated by Piper's rapid titration method (Piper, 
1966) and available Olsen’s phosphorus in soils was 
determined by extraction with 0.5M sodium 
bicarbonate for 30 min (Olsen et al., 1954). 
 
Status of AM fungal colonization in roots 
It was determined by assessing roots for percentage 
of colonization and occurrence intensity of three 
mycorrhizal components as given below: 
 
Percentage colonization  
The intercept method (Brundrett, et al., 1996) was 
followed for microscopic observations of stained 
root segments of G. santapaui under a Magnus light 
microscope. The mycorrhizal colonization 
percentage, was determined by following rapid 
method of Phillips and Hayman (1970). A root piece 
was considered for counting as colonized by AM 
fungi where any mycorrhizal components such as 
hyphae, vesicles or arbuscles was observed. The 
overall colonization percentage (OCp) was calculated 
on the basis of observed values for mean 
colonization percentage (MCp) associated with 
vesicles, arbuscules and hyphae etc. The occurrence 
of other fungal endophytes in roots, such as dark 
septate endophytes (DSE) were also recorded by 
means of a Magnus light microscope, using an 
objective of 40×. 
 
Occurrence Intensity 
All the three components of AM fungi were 
interpreted for occurrence intensity viz., poor (1-25%), 
moderate (25-50%), good (50-75%) and excellent (>75%) 
which was denoted as ‘p, m, g and e’ respectively. To 
interpret occurrence intensity (OI) of fungal 
structures, mean colonization percentage (MCp) for 
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each fungal structure (V: vesicles, A: arbuscules and 
H: hyphae) was determined separately. Based on 
microscopic observations of randomly selected 100 
root segments pattern of AM fungal colonization for 
G. santapaui was determined. Any other special 
structures of mycorrhizal colonization (Smc) if 
present in root piece was also recorded. 
 
Assessement of AM fungal species  
It was performed in two steps, spore extraction 
followed by species identification as explained below:  
 
AM fungal spore extraction  
Spores were extracted from the10g of rhizosphere 
soil following the sieving and decanting technique 
(Gerdemann and Nicolson, 1963). Total spore 
numbers of AM fungi in the soil sample were 
estimated following Gaur and Adholeya (1994). The 
spores isolated were mounted in a polyvinyl-
lactoglycerol (PVLG) and PVLG solution mixed 
with Melzer’s reagent 1:1 (v/v) ratio (Morton, 1988). 
Only spores that appeared to be healthy were 
recorded, counted examined under (Olympus 
003421) stereomicroscope and photo-
micrographically documented with the help of 
Canon IXUS 155 digital Camera. 
 
AM fungal species identification  
Taxonomic placements of AM fungal spores and 
sporocarps up to species level was done using 
bibliographies by Schenk and Perez (1990). The 
identification is purely based on the synaptic keys 
(Hall and Fish, 1979; Hall, 1980; Pacioni, 1992) and 
also after consultation with descriptions of AMF 
species provided by International Culture Collection 
of Vesicular and Arbuscular Endomycorrhizal Fungi 
[http://invam.caf.wvu.edu/Myc_Info/Taxonomy/s
pecies.htm]. The species codes were followed after 
Schenk and Perez (1990).  
 
The voucher slides containing the isolated spore 
specimens were assigned accession codes 
‘BCA:MHMMKn’ [where, BCA:MH is Bhavan’s 
College Andheri: Mycological Herbarium; MMK: 
initials of second Author and ' n' is number assigned] 
have been deposited in the slide collection of the 
Mycorrhizal Research Laboratory of Department.  
 
Spore density (S) was considered as the number of 
spores in 10g soil. Relative abundance (RA) of 
species (RAspp) was defined as the percentage of 
spore numbers of a species divided by the total 
spores observed (Dandan and Zhiwei, 2007). 
Similarly, RA of AM fungal family (RAfam) was 
defined as the percentage of spore numbers of a 
family divided by the total spores observed. 
 
The dominant AM fungal species was determined 
according to relative abundance (RA > 6%) and 
spore density (S ≥ 15 spores). Statistical data 
processing for percentage colonization in roots, 
spore density and relative abundance of AMF species 

was performed for standard errors of means by using 
Microsoft excel 2010. 
 

Results and Discussion 

Physico-chemical parameters of soil of G. 
santapaui  
Soil requirement for every plant and the microbial 
strains varies from species to species and thus while 
cultivation or conservation the soil components 
should be taken into consideration. The soil of 
Hativale plateue is lateritic and reddish due to natural 
iron content. Soil sampled from spots where there is 
of G. santapaui has a relatively loose texture and its 
characteristics are shown in Table 1. These soils 
often have up to 40% gravel and slightly acidic with 
pH 6.2. Organic Carbon (5.88%) and Organic matter 
(10.11%) calculated is higher in the topsoil of G. 
santapaui. Whereas, Carbonate content recorded is 
3.58±0.01mg.kg-1; Phosphorus content is 
5.89±0.02mg.kg-1  
 
Table 1. Physicochemical properties of G. santapaui 
soil 

Sr.No. Parameters Status 

1. Colour Red 
2. Soil texture ≈ 40% gravel, 
3. pH 6.23 ± 0.02 
4. Organic Carbon 5.88 % 
5. Organic Matter 10.11 % 
6. Carbonate 3.58 ± 0.01 mg.kg-1 
7. Phosphorus 5.89 ± 0.02 mg.kg-1 

(±) Standard error of mean 
 
Percentage colonization and Occurrence 
Intensity of AM fungi in roots of G. santapaui  
In present assessment, roots of G. santapaui are 
assessed for presence of AM fungal colonization 
(Table 2) and denoted by MCp i. e. mean colonization 
percentage for individual components. The study 
revealed that the roots of all the plants are colonized 
in the range of 30 - 92% by by AM fungal 
components. There is variation in colonization 
percentage all the root segments. However, overall 
colonization percentage (OCp) in G. santapaui is 
71.80. 
 
The occurrence intensity (OI) observed is qualitative 
expression of corresponding MCp values which are 
also presented in Table 2. Analysis of mychorrhizal 
roots suggests no significant variation found in OI 
expression for vesicles and hyphae (MCp 92.31); but 
arbuscles OI is comparatively low (MCp30.77).  
 
Recently, D`Souza and Fonseca (2015), showed AM 
fungal association in endemic Glyphochloa species 
found in Goa only on the basis of root colonization 
and not up to spore identification level. This 
colonization was variedly ranging (22-86%) in 
Glyphochloa species viz., G. acuminata (Hack.) W.D. 
Clayton; G. goaensis (Rao &Hemadri) W.D. Clayton; 
G. talboti (Hook.f.) W.D. Clayton; G. henryi (Janarth 
et. al) and G. Veldkampii (Fonseca &Janarth). In 
earlier studies, Fonseca (2003), reported 34% 
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mycorrhizal infection in roots of G. santapaui; hyphae 
and vesicles occurrence was good but arbuscles were 
absent. Our findings shows almost two-fold 
colonization (Table 2). 
 
Table 2. Status of AM fungal colonization in roots 
of G. santapaui 

Particulars AM fungal colonization in plant roots 

Fungal 
structures  

Vesicles Arbuscules Hyphae 

MCp (%) 92.31e 30.77m 92.31e 
OCp (%) 71.80g 
OI Excellent Moderate Excellent 
OCI Good 
Smc Features Formation of Av, Ch, ERs IRs & Mv, 

(Fig. 1B-D) 
Pmc VAH 
Other fungal 
endophytes 

Ofe-Present dsh & Sc (Fig. 1D) 

(MCp) mean colonization percentage; (OI)Occurrence intensity 
[(p) 1-25%, (m) 25-50%, (g) 50-75%, (e)>75%]; (Smc)Structures of 
Mycorrhizal colonization [(Av)Aggregated vesicles, (ch) 
Chlamydospore, (ERs) Extraradial spore, (IRs)Intraradial spore 
and (mV)moniliform vesicles]; (OCI)Overall colonization 
intensity[range of values is same as OI]; (OCp)Overall colonization 
percentage; (Pmc)Pattern of Mycorrhizal colonization; (VAH) 
Vesicular- Arbuscular-hyphal type; (ofe)Other fungal endophytes,, [(dsh) 
dark septate melanised hyphae and (sc)sclerotia. 

 
It is evident that, variation in the occurrence of 
fungal structural formations arbuscules, vesicles or 
hyphae may reveal functional differences in the AM 
symbiosis between plant species or growth 
conditions. Generally, arbuscules, are formed in the 
root cortex and known as the sites where carbon and 
nutrients are transferred between the plant and the 
fungal symbiont (Smith and Read, 2008). Highest N 
and P concentrations in plant tissue coincided with 
highest arbuscular colonization in temperate 
grasslands where P limited plant grows (Garcia and 
Mendoza, 2008). Nevertheless, during present 
investigation at tropical region of study area G. 
santapaui roots proliferates 30.77% arbuscular 
colonization on lateritic soil condition. 
 
According to Smith and Read (2008), vesicles are 
assumed to be storage organs for energy reserves 
within the fungus. Treseder and Allen (2002) 
reported, increased vesicle colonization at nitrogen-
limited sites reflecting higher investment of 
carbohydrates from the plant to the fungus thereby 
maintaining nutrient supply under sub-optimal 
conditions. In present investigation, although the 
arbuscular colonization is low our results shows 
highly equilibrated hyphal-vesiclular colonization 
(92.31%). Thus, it makes general agreement with 
Jalonen et al., 2013, stated that, ‘total AM 
colonization is often dominated by hyphal 
colonisation and may be remain unaffected’. 
 
Besides the regular components of mycorrhiza like 
vesicles, arbuscules and hyphae, other structures 
such as chlamydospore (Ch), moniliform vesicles 
(Mv), extrararadial spore (ERs) and intrararadial 
spore (IRs) etc are also recorded in G. santapaui roots 
(Figure 1B-D). Furthermore, root segments are 

found colonized with other fungal endophyte (Ofe) 
components such as, dark septate melanised hyphae 
(dsh) and sclerotia (Sc) (Figure 1 D).  
   

 
Fig 1 (A). Glyphochloa santapaui (Jain & Deshpande) 
W. D. Clayton : Specimen; Fig 1 (A-D) Root 
colonization showing mycorrhizal components viz. 
Arbuscules [A], Aggregated vesicles [Av]; 
Chlamydospore [Ch]; Hyphae [H], Moniliform 
Vesicles [Mv], Extrararadial spore [ERs]; Intrararadial 
spore [IRs] etc. and Fig 1 (D) Root colonization with 
other fungal endophyte [Ofe] components viz., dark 
septate melanised hyphae [dsh] and Sclerotia [Sc]. 
 
In some studies, Dark Septate Endophytes (DSE) 
were reported in the roots of some plant species 
colonized by AM fungi (Jumpponen and Trappe 
1998; Horton et al., 1998; Muthukumar and Udaiyan 
2002, Rains et al., 2003). During present study, it was 
noteworthy that, some root samples were co-
colonized by other fungal endophytes (Ofe) in 
general, particularly dark septate hyphae (dsh), 
sclerotia (Sc) and AM fungi (Figure 1 D). Barrow and 
Aaltonen (2001) suggested that DSE were better 
adapted to plants than aseptate fungi under certain 
conditions. 
 
According to Jumpponen and Trappe (1998), and 
Jumpponen (2001) the role of DSE in roots remains 
unclear; they may function as pathogens or 
saprophytes, as well as mutualistic association similar 
to mycorrhiza. However, there is growing evidence 
that DSE may play roles similar to those of AMF in 
enhancing host growth and nutrition uptake (Barrow 
and Aaltonen 2001). Therefore, co-colonization of 
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Ofe and AM fungal components of G. santapaui root 
sytem needs further attention to access the level 
significance for this grass on community level.  
Assessement of AM fungal species  
In present study total 18 species of AM fungi under 
four families of Glomeromycetes such as: 
Acaulosporaceae, Diversisporaceae, Gigasporaceae and 
Glomeraceae are identified from the soil samples of 
G. santapaui distributed over 6 genera viz., Acaulospora, 

Diversispora, Gigaspora, Scutellospora, Glomus and 
Sclerocystis. The spores of all 18 species are presented 
in Table 3. Amongst the eighteen species, genus 
Acaulospora and Glomus represented five species 
(27.77%); Gigaspora represented four species 
(22.22%) and Scutellospora represented two species 
(11.11%). Whereas, remaining two genera viz., 
Diversispora and Sclerocystis represented only one 
species (5.55%).  

 
Table 3. Identified AM fungi with their spore density (S) & relative abundance (RA) in soil sample of G. 
santapaui 

Specimen 
Accession Code 

AM fungal species S Relative abundance 
RA 

RAspp RAfam 
Family: Acaulosporaceae  

BCA:MHMMK01 Acaulospora elegans Trappe & Gerd. 4 4.761 26.190 
BCA:MHMMK02 Acaulospora rehmii H. Magn. 12 14.285 
BCA:MHMMK03 Acaulospora scrobiculata Trappe  2 2.380 
BCA:MHMMK04 Acaulospora tuberculata Janos &Trappe 3 3.571 
BCA:MHMMK05 Aculospora appendicula Spain, Sieverding & Schenk  1 1.190 

Family: Diversisporaceae  
BCA:MHMMK06 Diversispora epigaea (B.A. Daniels & Trappe) C. Walker & 

A. Schüßler 
19 22.619 22.619 

Family: Gigasporaceae  
BCA:MHMMK07 Gigaspora albida Schenck & Smith  2 2.380 35.714 
BCA:MHMMK08 Gigaspora gigantea (Nicol. & Gerd.) Ger. & Trappe  17 20.238 
BCA:MHMMK09 Gigaspora margarita (Becker & Hall), Bentivenga & 

Morton  
2 2.380 

BCA:MHMMK10 Gigaspora rosea (Nicole & Schenck) Bentivenga & Morton  3 3.571 
BCA:MHMMK18 Scutellospora calospora (Nicol and Gerd) Walker & Sanders.  2 2.380 
BCA:MHMMK19 Scutellospora dipurpusescrns Mortan & Koske.  4 4.761 

Family: Glomeraceae  
BCA:MHMMK11 Glomus gerdemanni Rose, Daniels & Trappe.  3 3.571 15.476 
BCA:MHMMK12 Glomus hoi Berch & Trappe  1 1.190 
BCA:MHMMK13 Glomus occultum Walker  1 1.190 
BCA:MHMMK14 Glomus versiforme (P. Karst.) S.M. Berch 4 4.761 
BCA:MHMMK15 Glomus warcuppi Mc Gee.  2 2.380 
BCA:MHMMK16&17 Sclerocystis sinuosa Gerdemann & Bakshi  1+1* 1.190 
Total 18 AM fungal species 84 (+1*sporocarp) 100 

Earlier studies (Fonseca, 2003) attempted for 
mycorrhizal infection in 10 species comprising 3 
varieties of Glyphochloa including G santapaui. Out of 
which 5 species and 2 varieties viz., G. acuminata var. 
acuminata; G. acuminata var. woodrowii; G. forficulata; G 
henryi; G.ratnagirica; and G. talbotii were explored only 
up to generic level identification of spores. These 
AM fungal spores associated with in different species 
of Glyphochloa were viz., (i) Glomus and Acaulospora (in 
G. acuminata var. acuminata and G.ratnagirica); (ii) 
Glomus and Scutellospora (in G henryi); (iii) Acaulospora, 
Glomus and Scutellospora (in G. acuminata var. woodrowii 
and G talbotii). Recently (D'Souza and Fonseca 2015), 
first report on AM fungal association in five endemic 
Glyphochloa species such as G. acuminata (Hack.) W.D. 
Clayton; G. goaensis (Rao & Hemadri) W.D. Clayton; 
G. talboti (Hook.f.) W.D. Clayton; G. henryi (Janarth 
et. al) and G. veldkampii (Fonseca & Janarth) found in 
Goa is published. But the scope of report is limited 
to root colonization discussion only, while 
information about species of AM fungi is not 
produced. 
 
During present work, AM fungal species associated 
with G. santapaui are identified up to species level 
(Table 3). These species are viz., Acaulospora elegans 

Trappe & Gerd., Acaulospora rehmii H. Magn, A. 
scrobiculata Trappe, A. tuberculata Janos & Trappe, A. 
appendicula Spain, Sieverding & Schenk; Diversispora 
epigaea (B.A. Daniels & Trappe) C. Walker & A. 
Schüßler; Gigaspora albida Schenck & Smith, G. 
gigantea (Nicol. & Gerd.) Ger. & Trappe, G. margarita 
(Becker & Hall), Bentivenga & Morton, G. rosea 
(Nicole & Schenck) Bentivenga & Morton; 
Scutellospora calospora (Nicol and Gerd) Walker & 
Sanders.; S. dipurpusescrns Mortan & Koske.; Glomus 
gerdemanni Rose, Daniels & Trappe., G. hoi Berch & 
Trappe, G. occultum Walker, G. versiforme (P.Karst.) 
S.M. Berch, G. warcuppi Mc Gee. and Sclerocystis sinuosa 
Gerdemann & Bakshi. Thus, G. santapaui is the first 
representative of genus Glyphochloa ever studied by 
any Indian mycologist with reference to root 
colonization followed by spore's identification of 
AM fungi at species level.  
 
Spore density and and relative abundance 
The total number of AM fungal spores recovered 
from soil samples of G. santapaui are 84 including one 
sporocarp and encountered at the rate of 1-19 spores 
10-1 g soil as shown in Table 3. The spore density (S) 
of all 18 AM fungi is determined and expressed as 
number of spores per 10g of soil of G. santapaui 
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which is presented in Table 3. Among the 18 species 
following three species viz., Diversispora epigaea 
(S=19), Gigaspora gigantea (S=17) and Acaospora rehmii 
(S=12) are apparently dominating the soil sample. 
However, based on spore density and relative 
abundance, two species are found dominating the 
soil (S ≥ 15 spores 10 g-1 soil, RAspp > 6%) i.e. 
Diversispora epigaea (S: 19 & RAspp: 22.619) and 
Gigaspora gigantea (S: 17 & RAspp: 20.238).  
 
Thus in present investigation more number of AM 
fungal species are recovered from soil associated 
with G. santapaui. More number of AM fungi are 
belonging to Acaulosporaceae (44.44%) followed by 
Gigasporaceae (33. 33%). Hence, it can be concluded 
that, all the soil samples of G. santapaui shows 
establishment of multi-sporic pattern of AM fungal 
colonization.  
 
Based on Relative abundance of spores in 
Glomeromycota family, we suggest that, 
Gigasporaceae (RAfam=35.714) and 
Acaulosporaceae (RAfam=26.190) contributes more 
propogules as compared to Diversisporaceae 
(RAfam=22.619) and Glomeraceae (RAfam=15.476). 
Hence, it can be concluded that, family 
Gigasporaceae is reported as dominating family 
associated with G. santapaui. 
 

Conclusion 

Increased human anthropogenic activities on 
Ferricrete-Lateritic rocky plateaus of Konkan region 
of Maharshtra are imposing great threat to many 
endemic taxa. The conservation efforts for these 
plants are rare and furthermore there are no 
assessments of AM fungal association with endemic 
grass species. Hence, there is need of conservational 
studies by developing effective biological methods, 
so that to propagate and protect these endemic 
species. In recent years, AM fungal potential to 
support plant growth and their adaptability under 
natural habitat is considered on priority basis in many 
conservation projects for rare, endemic and 
endangered taxa. Present data perceptibly facilitate 
the potential use of identified AM fungi associated 
with G. santapaui and in near future accomplishments 
aimed at their conservation. However, it needs 
extension of work to isolate these native AM fungi in 
pure state of axenic culture followed by mass 
multiplication so that consortium may be produced 
for its application in conservation program of 
vulnerable and endemic grass G. santapaui. 
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