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ABSTRACT

Sand dune soil of seven different coastal ared®udiucherry and Karaikal were collected. The soitofiora were
analyzed by serial dilution method by implemen®i@A agar plates. A total number of 29 species gmEng 15
genera were isolated and identified from all thesgaune soils. Physicochemical analysis of the sameé soil was
carried out in which, pH was found between 7.8 EC between 0.5 to 1.9, available nitrogen ketw20 to
60mg/g, available phosphorus between 0.14 to 0.5j,hayailable potassium between 1020 to 3050mghd an
micronutrients such as copper,zinc, manganese, irovere recorded at different concentrations. Sintya
coefficient of fungal diversity was found signifitabut the frequency and occurrence of mycofldraach soil
were varied at some extent. The greatest similanityoil fungi occurred between S3 and S6 (83.8&tpwed by
S1 and S3 (76.4%) and S1 and S6 (74.2%).

Keywords:. Diversity of sand dune fungi, Serial dilution, Siamity coefficient, Coastal region.

INTRODUCTION

Sand dune provides an interesting niche for théystd rare and endangered microbes. Fungi are tiet adaptable
organism in all types of habitats [1]. Fungi areeaf the important microbial components of the,soilicial in
global ecological processes and play a major mlthé cycling of elements in the biosphere and socisystem
functioning [2,3].There are approximately 1.5 noifli fungal species on earth reported by previouboasi4].
Among these, 3000 species are associated withiadwiitats [5].The filamentous fungi contributejaran soil,
degrade the toxic substance and play importantinogmil formation, soil fertility, soil structurand improvement
[6,7,8]. Fungi involve in organic matter decompiasitand elemental release by mineralization anduuise the
production of pharmaceutical products such as mtidls, organic acids, enzymes, pigments and sewynd
metabolites used in food industry and fermentaf®h0]. Till today, there is no work related to tabove matter
was undertaken in the Pondicherry coastal arefisdmut the diversity of soil fungi. The presenvéstigation has
been undertaken to assess the isolation, identtfitand compare the composition, abundance aratsity of sand
dune fungi in 7 different ecological soil typesRafducherry and Karaikal.

MATERIALSAND METHODS

Collection of samples

The soil samples were collected from 7 differerdastal areas of Puducherry and Karaikal, from 3ésdbelow the
surface of the sand dunes, using sterilized mettta. The samples were collected from the coastad dunes of
Ganapathichetikulam (S1), Puducherry beach (SZ4yaAkuppam (S3), Murthikuppam (S4), Karaikalmed)(S
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Karaikal beach (S6), Karaikal estuary (S7) (Tahledf) each station 3 samples were collected randdnagn
different sand dunes within the radius of 1 km. Baeples were transferred in sterilized polytheagsb sealed
properly and brought to the Microbiology laboratabepartment of Botany, KMCPGS (Autonomous), Pohelicy
for further studies.

Tablel. Sand dune samples collected from different areas.

Sample No. Coastal area Place
S1 Ganapathichetikulam
S2 Puducherry beach
S3 Ariyankuppam Puducherry
S4 Murthikuppam
SE Karaikalmed:
SE Karaikal beac Karaikal
S7 Karaikal estuary

Physico-chemical analysis of sail
The physico-chemical parameters of soil such assahhity, micronutrients (Cu, Zn, Mn, Fe) and n@ustrients
(N, P, K) were analyzed at Soil testing laboratdiyattanchavady, Dept. of Agriculture, Puducherry.

I solation of sand dune fungi
The fungi were isolated by dilution plating techugdescribed [11].The sand dune samples weighing igre
subjected to serial dilution in 10 ml of distillechter and transferred 1 ml of microbial suspensé@@ptically into
agar containing plates like Sabouraud dextrose,@i2A) with addition of antibiotics such as amoHtiei and
streptomycin to the medium (Spread plate methotie Petridishes were then incubated alC2# dark, and
observed up to three days.

I dentification of isolated fungi

Colony color and morphology were noted besides agpstructure, spore size, shape and spore bearnrause.
The microscopic identification was done by stainwith Lactophenol cotton blue. The fungi were idiéed with
the help of textbooks available in the laboratdr,[13, 14] and expertise of the authors.

Presentation of data
Population density was referred as CFU/g. frequerocyirrence was calculated as follows in ordedémiify their
existence in the soils.

No.of samples in which a particular fungus occurred
Tot. no. of samples examined X 100

% Frequency =

Based on the frequency occurrence the fungi weoceipgd as rare (0.25% freq.), occasional (26-50%.)re
frequent (51-75% freq.), and common (76-100% frepecies.

Similarity coefficient index
The similarities in fungal community compositiorntlween two areas were calculated by

Sorensen’s index of similarity is shown in Table 4.

Similarity coefficient: 2V 100
atb

Where, a: Total no. of species isolated from obe &i: Total no. of species isolated from otheg,siW: Common
no. of species.
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RESULTSAND DISCUSSION

Fungal diversity in sand dune samples

The fungal diversity in all the 7 stations was meleal. Totally 29 fungal species were isolated. l@iht, 4 species
belong to 3 genera were Zygomycetes, 3 species@petn 2 genera were Ascomycetes, 22 species bétod
genera were Deuteromycetes (Table 2).

Species occurrence

The variation among the fungal diversity was reedrdThe maximum number of 20 species was reconded i
Ganapathichetikulam (S1), followed by 16 speciesmed in Ariyankuppam (S3),Karaikalmedu (S5), Kadaikal
beach (S6), 14 species recorded in Murthikuppan), (83 species in Karaikal estuary (S7) and theimum
number of 9 species in Puducherry beach (S2)(Fig.1

Species Composition

The Aspergillus species contributed the more number (11 species)ng the 15 genera. This indicates that
Aspergilluswas the dominant fungal genus of sand dune soileepsrted by some authors[15] .Followed by
Penicillium, Trichoderma, Mucor, Colletotrichurf2 species each). All other genera were represebyedne
species each (Table2).

Per centage frequency

The percentage frequency calculated, showed vamidati occurrence of fungal species in all the steti The
highest frequency was recorded Agpergillus niger, A.flavus, A.terreus, A.fumiga{@®0% each) followed by
Cladosporium herbarum, Penicillium chrysogenum, clioiderma harzianum(71.4% each), Rhizopus sp.,
A.nidulans, A.ochraceus, Fusarium oxysporum, PHioiti sp., T.viridea (57.1% each),Mucor hiemalis,
Syncephalstrum racemosum, A.ustus, Verticilliuneriéim, White sterile mycelig42.8% each),Mucor.sp.,
Colletotrichum capsici, C.coccodes, A.flavipes, s&dowii, A.versicolor, A.oryzae, Dreshlera sp., t&ebum
candidum(28.5% each)Scopulariopsis brevicaulis, Bipolaris sorokiniae4.2% each). The occurrence of species
like A.niger, A.terreusvas found to be highest addsydowicontributed less as reported in the Tamilnadutdda$
(Table2).

Frequency class

The frequency class for all the species was clasisifn this,A.niger, A.flavus, A.terreus, A.fumigatus, C.hetdvar
,P.chrysogenum, T.harzianums common;Mucor hiemalis ,Mucor.sp., S.racemosum, C.capsitioccodes,
A.flavipes, A.ustus, A. sydowii, , A.versicolorprgzae, Dreshlera sp., G.candidum, V.lateritium,ité/Isterile
mycelia were classifie@s occasionalRhizopus sp, A. nidulans, A.ochraceus, F. oxyspomemicillium sp.,
T.virideaas frequentB.sorokiniana, S.brevicaulias rare.

Similarity coefficient study

The results showed that the greatest similaritgait fungi occurred between S3 and S6 (83.8%)p¥adld by S1
and S3 (76.4%) and S1 and S6 (74.2%). The simdarif soil fungi between these three pairs of lagéds were
considered high (> 70%). The pairs between whiehstimilarity in soil fungi was considered as mediwere S1
and S7 (57.2%), S2 and S3 (58.3%) and S6 and &)(5Bhe low similarity in soil fungi between S2 afé

(48%), S1 and S5 (47%), S2 and S5 (41.6%), S3 drnd464%) was observed.

Population density

The variations in population density among theed#ht stations were observed. Mean fungal populatiEnsity
recorded the minimum of 9xE0CFU/g and the maximum of 15.3¥1GQFU/g in the sand dunes collected from
Pondicherry beach (S2) and Ganapathichetikulam réSpgctively. The samples from Ariyankuppam(S3),
Karaikalmedu (S5), Karaikal beach (S6), MurthikuppéS4), Karaikal estuary (S7), recorded 14.3, 131336,
11.3,10.6x1HCFU/g(Fig. 2).

Physico-chemical properties of sand dune soil

The variations in Physico-chemical properties iffiedent stations were recorded. The pH was alkadimé neutral
in all the sand dune soils of different stationse Thaximum pH was 8.3 were recorded in the sangileated from

Pondicherry beach (S2).The minimum pH of 7.2 waseoled in Ganapathichetikulam (S1) among the differ
stations. The variation in Electrical conductivigfiowed from 0.5-1.9 in the samples collected framndicherry
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beach(S2) and Ganapathichetikulam (S1) respectiViéglg variations in Macronutrient and Micronutriexntent
were recorded.The available nitrogen content was l@8 as 30 mg in the soils collected from
Ganapathichetikulam(S1) and Karaikal beach (S6g maximum of 60mg/g was recorded in the soils ctdie
from Ariyankuppam (S3), and the available phospbioshowed variations with minimum of 0.14mg/gin the
samples collected from Ganapathichetikulam (S1Rberry beach (S2),Murthikuppam (S4), Karaikaluasy
(S7) respectively. The maximum of 0.51mg/g was mded in Karaikal beach (S6). The available potassitom
1020mg/g in samples of Murthikuppam (S4), and tleimum of 3050mg/g recorded in Karaikal beach ($ég
variations in the micronutrients such as coppérg,zinanganese, iron were recorded in all the statjdable 3).

Relationship between physicochemical parameters and fungal population

There is no significant relationship with pH; mamutrient and micronutrient were recorded by theralation
analysis of physico chemical parameters and fupgallation as reported in the sand dunes soilsamfiliadu
coast [15].

Table 2: Occurrence, Percentage, Frequency class of different fungal speciesin sand dune soils of Puducherry and Karaikal

Puducherry Karaikal

Sl. No. Fungi Si] s2] s3[ sS4 S Sp S

7% frequency| F. Clas

Zygomycotina
1

. Mucor hiemalis + - - + - - + 42.8 (0]
2. Mucorsp. - - - + - - + 28.5 O
3. Rhizopu stolonifel + + + - - + - 57.1 F
4. Syncephalastrum racemosum + - + - - + - 42.8 (0]
Ascomycotina
5. Colletotrichum capsici - - - - + + - 28.5 (6]
6. Colletotrichum coccoides + - - + - - - 28.5 o
7. Scopulariopsis brevicaulis + - - - - - - 14.2 R
Deuter omycotina
8. Aspergillus niger + + + + + + + 10C C
9. A. flavus + + + + + + + 100 C
10. A. terreus + + + + + + + 100 C
11. A. fumigatus + + + + + + + 100 C
12. A. flavipes - - + - + 28.5 (6]
13 A. ustus + + + - 42.¢ O
14 A. nidulan: + + + + 57.1 F
15. A. sydowii - - - - + + - 28.5 (@]
16. A. ochraceus + + - + - - + 57.1 F
17. A.versicolor - - + - + - - 28.5 (@]
18. A. oryzae + - - + - - - 28.5 O
19 Bipolaris sorokinian: - - - - + - - 14.2 R
20 Cladosporiun herbarum + - + - + + + 71.2 C
21. Dreshlerasp - - - - + - - 28.5 [e)
22. Fusarium oxysporum + + + - + - 57.1 F
23. Geotrichum candidum + - + - 28.5 (@]
24, Penicillium chrysogenum + - + + + + 71.4 C
25 Penicilliurr sg. + + + - + - 57.1 F
26 Trichoderme harzianun + - + + + + 714 C
27. Trichoderma viridea - - + + + + 57.1 F
28. Verticillium lateritium - + - + + - - 42.8 o
29. White sterile mycelia + - + - E 4 E 42.8 (@]

During study period a total nhumber of 214 fungalUSFwere isolated, among these 20 species belormydd t
genera were isolated from Ganapathichetikulam (80 )species belong to 4 genera were from Puduclheagh
(S2), 16 species belong to 8 genera were from Akyppam (S3),14 species belong to 7 genera wera fro
Murthikuppam (S4), 17 species belong to 8 generafem Karaikalmedu (S5),16 species belong torgegewere
from Karaikal beach (S6), 10species belong to Segenvere from Karaikal estuary (S7).The maximumgéin
species belong to Deuteromycotina consist 22 cefgrdygomycotina 4 colonies, Ascomycotina3 coloniese
observed. The percent frequency of mycoflora intatiens was statistically analyzed. This showedjdent
occurrence of 6 species, common occurrence of Giepenccasional occurrence of 14 species, andamarrence
of 2 species. The soil pHwere found to be alkalmel neutral in all the samples, in which the sasmé
Pondicherry beach (S2) showed pH of 8.3 and Ariyaplam (S3) showed pH of 8.2. The fungal specie wet
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influenced by the pH, as reported by previous warkd5]. Even though the samples of Pondicherrychea
recorded few species (9 species), the samples ighsuppam recorded more number of species (16iegec
compared to Pondicherry beach. The organic comaatanalyzed and the nutrients levelswere recotdedce, the
correlation analysis did not bring any relationshifth the fungal population [15]. The result indies that
Aspergillus niger, A. flavus, A. terreus, Peniaitfi spp, Cladosporiumwere of high occurrence in all areas and
fungi like, Scopulariopsis, Colletotrichum coccoides, Bipolasiere negligible. Among the 29 species recorded in
the present study the gendspergilluswas represented by 9 species. This indicates Akpergilluswas the
dominant fungal genus of sand dune soils. Dominantirrence ofAspergilluswas reported [17, 18] from various
marine soils. This shows Aspergillus grow in higtliree concentration.

Table 3: Physico-chemical parameters of the sand dune soils collected from two regions

. . Macronutrient Micronutrient
Sample | pH | E.C. status| Lime status| Soil texture N P K cU 7N MN FE

S1 7.2 1.9 N S 25VL | 0.14VL 1450VH | 0.207L] 3.717H 0.423| 0.462|L
S2 8.3 0.5 N S 30VL | 0.14VL | 1450 VH| 0.169L1 1.941M 0.343L 0.209
S3 8.2 1.6 N S 60VL | 0.26 VL | 1305VH| 0.220l] 2.876H 0.913|L 0.3[7
S4 7.2 1.8 N S 55VL | 0.14VL | 1020 VF | 0.1681L | 1.637 N | 0.667 1L | 0.4011
S5 7.9 1.2 N S 30VL | 0.26 VL | 1850VH| 0.233L 1.0304L 0.814|L 0&p
S6 7.4 1.4 N S 20VL | 0.51VL| 3050 VH| 0.056Ll] 0.620L] 0.208L 0.1B9
S7 7.5 1.5 N S 55VL | 0.14VL | 1750VH| 0.1514 1.709 M 0.681|L 0.5B3

VL-VERY LESS; L-LESS; M-MEDIUM; H-HIGH; VH-VERY HHG

Table4: Similarity coefficient of fungal speciesdistributed in sand dune soil of Puducherry and Karaikal coastal area

S1 S2 S3 4 S5 S6 S7
20" 8/57.1| 13/76.4] 12/70. 8/47 13/74/,2 8/57.2
8/57.1% 11 7/58.3 6/57.1 5/41.6 6/48 5/55)5
13/76.4 | 7/58.3] 16 6/44.4 10/60 | 13/83.9 6/50
12/70.9 | 6/57.1 644.4 14 7/51.8 7/50 8/66.6
8/47 5/41.6| 10/60 7/51.8 17 11/70.9| 7/50
13/74.2 6/48 13/83.9 7/50 11/70|9 16 7156
8/57.2 5/55.5 6/50 8/66.6 7/50 715 12
- Similarity coefficient,: Common no. of speci€’s,Total no. of species*

1919|alela]v]e

Fig 1: Fungal diversity in different sampling stations

15 -
B No.of
sps. 10 -
5 I I
0 =3 T T T T T T 1
S1 S2 S3 sS4 S5 S6 S7

Pelagia Research Library

174



AnithaK. and B. K. Nayak Adv. Appl. Sci. Res., 2014, 5(5):170-176

Fig 2: Population density in different sampling stations
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Fig 3: Microscopic structure of few fungi isolated from sand dunes: (10x40X)

A. nidulans

B. sorokiniana

F. oxysporum

Penicillium sp. S. recemosum V. lateritium

The high similarity indices of soil fungi were fadim between S1 and S3, S1 and S6 and S3 and 8&lsaa soils.
This indicates the high similarity between the smivironmental factors in these three pairs of sarmad the
similarity in the soil environmental factors such soil moisture, organic matter, pH and electrmahductivity

showed similar in fungal community composition @#ing in the areas confirmed with the previoushaus [16].

Our present study did not support the high fungallarity indices due to the high variation amoihg tmean values
of the soil environmental factors. Therefore, topiove the statistics available for analysis, thenber of soll

samples per land use type should be increasedurefoesearch and many other soil environmentabfacshould

be measured as reported [9]. In the present studss shown that the fungal diversity, populati@nsity and

frequency occurrence of sand dunes and the ropdysico—chemical conditions, in changing the spedigersity

in all the 7 different stations was in an order.
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