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ABSTRACT

The diversity of actinomycetes in the Manakkudi mangrove ecosystem were analysed by the
present study reveals that, the diversity of actinomycetes are found maximum in the rhizosphere
soil than the non-rhizosphere soil that too mangrove associate of Achrostichum aureum
harbours maximum counts than true mangrove plants. The diversity of actinomycetes is found
maximum between the soil depth of 10-20cm are not correlated with the maximum level of
nutrients between the soil depth of 0-10cm. The presence of actinomycetes in the Manakkudi
mangrove ecosystem could pave the way for the establishment of disease free mangrove
seedlings in the nursery and in the field. Efforts have been undertaken to find out the bioactive
potential of mangrove sediment actinomycetes for the treatment dreadful human diseases.
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INTRODUCTION

Microbes from the extreme environments have attthcbnsiderable attention in recent years.
Almost 80% of the world’s antibiotics are knowndome from actinomycetes, mostly from the
genera Streptomyces and Micromonospora [1]. Actiyeates play a major role in recycling of

organic matter [2], production of novel pharmacegals, nutritional materials, cosmetics,

enzymes, antitumour agents, enzyme inhibitors, imermodifiers and vitamins. Streptomyces
are especially prolific and can produce a greaemdity of antibiotics (around 80% of the total

antibiotic production) and active secondary metiéd®[3, 4].

76
Scholars Research Library



Fredimoses. M et al Annals of Biological Research, 2011, 2 (1): 76-82

The authors [5] reported a bimodal distributionactinomycetes in near shore tropical marine
environments. The existence of an autochthonoumaameycete from marine deep oceanic
sediments were reported by several authors [5-lThofgh, recent studies [8] have focused on
moderately or extremely halophilic microorganisms very little information is available
concerning the taxonomic distribution of actinomgsefrom mangrove environment. Therefore,
the present study was designed to evaluate thebdisbn of actinomycetes in mangrove
sediment.
MATERIALSAND METHODS

Collection sitedescription

The present study area is situated in the South ¥éast of Tamil Nadu (Fig.1). The Manakkudi
estuary extends over a distance of 5.0 KM in leragtti the coastline of Kanyakumari is nearly
68 KM in length. The perennial rivers empty alohg toastline. The river Pazhayar is one of the
most important surface water resources of Kanyakudiatrict. At its confluence with the
Arabian Sea near Manakkudi village it forms the Bldwudi estuary. In the upper reaches of the
estuary there are small islands. One of the islaadsartificially regenerated mangroves. Besides
the mangrove plants viz; Rhizophora mucronata (FanRRhizophoracea) and Avicennia
officinalis (Family:Avicenniaceae) some associaf@dnt species viz; Acrostichum aureum
(Family: Pterdaceae; Order: Pteridales), Panicymene (Family: Poaceae; Order: Poales) also
found beyond the mangrove environment.

Fig.1. Map Showing the Collection Sites
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Collection and processing of samples

Rhizosphere soil samples from 2 mangrove viz., &fibra mucronata and Avicennia
officinalis and 3 mangrove associated plants vAzrostichum aureum, Panicum repens and
Hymenachene acutigluma were collected using pe&r @ong the roots of mangrove up to a
depth of 1M from August 2005 to July 2006. The samild water samples away from the
mangrove vegetation representing the non-rhizogphegion were also collected from five
different sites (S | to S V) at different deptherad the Manakkudi estuary.

Station-1 (Lat.805'N; Long.77° 46°E) represents where the river water entered the
mangrove environment with dense vegetation of Aabsm aureum. Station-Il (Lat®804°N;
Long.7? 46°E) represents the middle portion in betweenrtiamgrove and freshwater entry
point. Station IIl (Lat.8 03'N; Long.7? 47°E) represents the true mangrove area vegetated
mangrove and associated plant species. StatiohdV&03°N; Long.77 48°E) represents the
area in which coir-retting process has been domatio® V (Lat.8 02'N; Long.7? 48'E)
represents the area in which the mouth of the dserevmangrove water and seawater mix
together. Collected samples were kept in sterdetpl containers and brought to the laboratory
in an iced chests and immediately subjected fontloeobiological analysis [9].

Chemical analysis

Samples were analyzed in triplicates for pH, eleatrconductivity, inorganic phosphate, nitrate,
nitrite, particulate organic carbon [10], chloridrjlphate, potassium, calcium and magnesium
[11]. Atmospheric temperature was measured usimgeecury centigrade thermometer with
0.5C accuracy. Rainfall data was obtained from Metegioal Department, Nagercoil.
Statistical analysis was carried out to find ot ldwvel of significance.

Bacteriological analysis

The sediment samples were processed as describg@i2bySerial dilution were made by
aseptically removing 1g of wet sediment and addtirtg 5ml of sterilized filtered sea water
(dilution 2x 10™), mixing and further diluting (1:10) with steriéd filtered sea water (dilutions
2x 10™). The dilution procedure was repeated in tripbdar each sample. One milliliter of each
sample was spread over the surface of Starch cageinplates (Starch-10g; ICasein-1g.1,
Agar-1.8g.1") were prepared by using 50% of sea water andlditivater. The medium was
supplemented with 20 pg.thNalidixic acid, 25 pg.mt Nystatin and 100 pg.micycloheximide

to minimize the gram negative bacteria, fungal gedst contaminations respectively [6]. The
incubation was carried out at’28for 7-10days.

RESULTSAND DISCUSSION

Microorganisms in the mangrove environment has mothin the growth and development of
mangrove plants through nutrient regeneration lmyobical processes either decomposition or
by fixing the nitrogen and phosphorous. Manakkudangrove is one of the artificially
regenerated mangroves in South west coast of Imdigh is of 8 years old. Assessment of
microbial diversity in the Manakkudi mangroves g&ism are not attempted so far. Hence, the
present study has been undertaken to find out thersity and function of actinomycetes.
Rhizosphere soil and non-rhizosphere soil sampten tifferent depths at various stations were
collected monthly for a period of one year andfal samples were subjected for the analysis of
both the actinomycetes diversity and nutrient catre¢ions.
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The actinomycetes counts were found maximum inrkisosphere soil sample of Avicennia
officinalis and Acrostichum aureum during the mootpril. The counts were found maximum
during the month of May in Rhizophora mucronatatdDer in Hymenachene acutigluma,
August in Panicum repens (Table 1).

Table 1. Monthly variation in the counts of Actinomycetesin therhizophere soil sample

Counts of Actinomycetes (CFUx 10°g™)

Plant species

Aug | Sep | Oct Nov | Dec | Jan Feb | Mar | Apr | May | Jun | July
Avicennia 60.8| 789 | 49.8| 6.1 | 365 3.4| 245 406 805 632 4251
officinalis

Panicum repens| 85.1| 45.6 | 49.2| 5.6 7.8 4.8 3.2 7083 395 423 475 4

Rhizophora 252| 158 | 985| 19.1| 52| 156 167 19| 109 106.71 19.0
mucronata
Hymenachene | oo 5| 359 | 1639 1621 146]2 138.9 1258 245 543795 47 | 1663
acutigluma
';‘Sﬁgjt'rﬁh“m 08.5| 498.6| 315.6 16.8 894 456 46]8 103506.8| 372.7 13.8 99.3

Values are found significant between months (P>0.01) and found insignificant between plant species

The statistical analysis reveals that, the courgseviound significant among months (P>0.01)
and found insignificant between the plant spedkesinomycetes counts at different depths from
selected five stations reveals that, the count®v@und maximum in the month of December
between the soil depths of 0-10cm (330.6 CFU Xgipin Station Il when compared to the
other stations (Table 2). However, the countsabihamycetes in all the six stations seem to
have more in number between the soil depths of Qdr2 In general, the counts of
actinomycetes were increasing with the increasiggttts up to 10-20cm and further decreasing
trend was noticed between the soil depths of 20r30the statistical analysis reveals that, the
counts were found significant (P>0.05) betweenstagons and soil depths.

Table 2. Station wise variations of actinomycetesin the sediments samples of different depths at different months

Soil Counts of actinomycetes (CFU x 10%g™)

depths | Aug | Sep |Oct |Nov |Dec |Jan Feb Mar | Apr | May |June | July
010 1593 | 418| 338 124 | 667| 728 918 793 3503 328BLO | 618
1020 1493 | 98.1| 319 204 | 1123 497 628 8L2 7055 12B7 | 451
2090 1201 | 471 720| 1213 1427 134D 14711 145 132@73|99 | 175
Stations Il

010 1913 | 142 | 130 | 1401 3304 2085 1985 790 3286 .1191253 | 87.0
1920 1628 | 335( 495 629 | 341| 395 67.8 140 1321 56M.7 | 449
2090 1718 | 113 | 108 | 1358 145] 2088 11011 434 1631 6885 | 781
Stations IlI

010 1331 | 228| 458| 319 | 418| 521 624 319 811 5940.61| 445

79
Scholars Research Library



Fredimoses. M et al Annals of Biological Research, 2011, 2 (1): 76-82

1920 11218 | 141 | 138| 781 | 449| 333 975 295 508 964 .624 115
2090 1921 | a48| 66.4| 88.3| 1415 1285 1025 442 294 392.7.0 | 418
Stations IV

010 1629 | 445| 925 1125 1335 1428 1554 641 957 191§ 88 | 7L5
1020 11152 | 158| 60.7| 555| 431| 721 685 202 41 50 221|118
gg{so 295 | 30.1| 205 27.7| 283| 303 481 186 21p 24653 | 10.1
Stations V

010 1218 | a18| 523 928 111§ 1218 1418 106 225 (73143 | 159
1020 1529 | 628| 710 118 | 2201 180 458 133 473 398 | 4L9
2990 1545 | 12.1| 885 1126 348 14.8 625 336 936 14wl | 498

Values are found significant between the stations and between the soil depths (P>0.05)

The results clearly reveals that, the counts ofnaotycetes were found maximum in the
rhizosphere soil. The maximum counts reported i@ phant species might be due to the
exhaustive root system of mangrove associates wiriohides more space for the colonisation
of actinomycetes and also depends upon the avayaddi maximum level of aminoacids, sugars
and minimum concentration of tannins in the rhizesp soil.

The physico and chemical parameters clearly indgc#tat, important nutrients such as nitrogen
and potassium were found maximum between the smthd of 0-10cm (Table 3 & 4). The
distribution and abundance of actinomycetes wetadomaximum between the depths of 10-
20cm. The authors [13] reported that, the countaatihomycetes were found maximum in the
upper sediment layers (0-20cm). In a few instanttes,number of actinomycetes population
showed bimodal maxima in 0-20cm and 60-100cm spkid which can be accounted for by the
taxon-specific distributions of the supragenerioups and hence the physico chemical
properties are not influenced the diversity of nramg actinomycetes [7, 12].

Table 3. Annual mean value of physico-chemical parametersin Manakkudi mangrove rhizophere soil samples

Plant species Temp {C| Rain fall (mm)| pH| EC| C (% N(ugb Kug) P(ug)
Avicennia officinalis 24.5 87.08 3y 48 28 32.824.18 | 1.36
Acrostichum aureum 24.5 87.08 42 46 3.7 28|95 321.1.48
Rhizophora mucronata 24.5 87.08 48 49 29 34.79.672| 1.88
Panicum repens 24.5 87.08 47 4.7 2.6 3189 229567 1
Hymenachene acutigluma 24.5 87.08 15 4.8 3.8 233.23.59 | 2.46

The present results also shows that, actinomycatesevenly distributed according to the
microenvironments governed by intermediates facfbing present investigation proved that, the
Manakkudi mangrove ecosystem in the South westtcofdndia is eminently a suitable
ecosystem for the diversity of actinomycetes whichild thus enhance the multiplication of
disease free mangrove seedlings.
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Table 4. Annual mean value of physico-chemical parametersin the Non- rhizopher e soil samples collected
from Manakkudi mangrove

Sampling Rain fall . . . .
statio Temp(©) | umy | PH | EC| C (%) N(Hg.d) | K(ug.g") | P(Ho.¢)
Depths

Station | 245 87.08 | 64 35 15| 25208 3854 0.13
0-10cm

10-20cm 235 8708 | 6.7 32 13| 16921 36.25 0.12
20- 30cm 211 8708 | 60 31 12| 13856 3467 0.09
Stationll | 554 8708 | 64 42 19| 26921 3667| 152
0-10cm

10-20cm 23 87.08 | 6.4 30 21| 17365 3297 1.98
0- 30cm 20.7 8708 | 6.7 34 1.7| 14429 3359 2.8
13:;“0”'” 24 87.08 | 6.9 3.8 1.3 | 27036| 41.32 0.08
10-20cm 23 8708 | 6.8 41 14| 24526 38.25 0.16
20- 30cm 21 8708 | 64 3 16| 40037 37.26 0.25
StationlV._ |, 5 87.08 | 64 39 1.7 | 27521 6254 0.13
0-10cm

10-20cm 236 8708 | 6.4 42 14| 18365 53.49 0.11
20- 30cm 22 8708 | 6.8 3/ 12| 16429  49.26 0.19
StationV.__ |, 5 8708 | 74 38 16| 12563 6532| 021
0-10cm

10-20cm 23 8708 | 6.0 3b 14| 14524 3524 0.19
20- 30cm 22 8708 | 6.8 3 13| 132.6§ 27.85 0.23

Values ar e found significant between months (P>0.01) and insignificant between depths
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