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ABSTRACT The marine soil sample were collected from marine mangrove environment of  Kovalam east coast of Tamil Nadu 
India. A total of 23 different actinobacteria were isolated by serial dilution plate technique on starch casein agar 

medium. Physico-chemical analysis of the soil revealed the following parameters like pH, Electrical conductivity, Organic carbon, nitrogen, 
phosphorus, potassium, salinity, zinc, copper, iron, manganese, nitrate, nitrite, Cation exchange capacity, Calcium, Magnesium, Sodium, 
Potassium, were studied. Actinobacteria strains were chosen using selective isolation approaches, and then morphological properties of 
the isolates were determined. The isolates belonged to the following genus, Jonesia, Planomonospora, Pseudonocardia (2), Kineospora, Mi-
cromonospora, Nocardia(2), Nocardiopsis, Saccharopolyspora hirsuta, Saccharopolyspora, Streptoverticillium cinnamoneum, Streptomy-
ces cyaneus, Streptomyces (7), Terrabacter (2) and Thermoactinomycetes.         

INTRODUCTION
Mangrove forests are among the world’s most productive ecosys-
tem that enriches coastal waters, yields commercial forest prod-
ucts, protect coastlines and support coastal fisheries. However, 
mangroves exist under condition of high salinity, extreme tides, 
strong winds, high temperature and muddy, anaerobic soils. 
There may be no other group of plants with such highly devel-
oped morphological, biological, ecological and physiological ad-
aptations to extreme conditions. Mangroves are woody plants 
that grow at the interface between land and sea in tropical and 
subtropical latitudes. These plants, and the associated microbes, 
fungi, plants and animals, constitute the mangrove forest com-
munity or mangal. (Kathiresan and Bingham, 2001).

Around 23,000 bioactive secondary metabolites produced by mi-
croorganisms have been reported and over 10,000 of these com-
pounds are produced by actinomycetes, representing 45% of all 
bioactive microbial metabolites discovered (Vimal et al., 2009). 
Among actinomycetes, around 7600 compounds are produced 
by Streptomyces species. Many of these secondary metabolites 
are potent antibiotics, which has made Streptomycetes the pri-
mary antibiotic-producing organisms exploited by the pharma-
ceutical industry (Ramesh 2009., Jensen PR., 2007). In the pre-
sent investigation, an effort was made to screen different marine 
sediments which is a large unscreened and diverse ecosystem 
for the isolation of potent antibiotic producing actinomycetes.

Actinomycetes from marine sample have rarely undergone 
screening for novel metabolites and there is evidence that ac-
tinomycetes usually make up only a small portion of a bacte-
rial flora of marine habitats, with absolute number of actinomy-
cetes much lower than in terrestrial habitats. (Good fellow and 
Haynes, 1984). Streptomyces is the most common actinomycetes 
genus in the soils, which forms 90% of the population.

Natural organic compounds produced by microorganisms are 
an important screening target for a variety of bioactive com-
pounds of actinomycetal origin in particular, have been valu-
able in the field of antibiotic production. Isolated actinomycetes 
from a marine environment, requiring sea water for growth, and 
these strains were designated marine actinomycetes(Mincer et 
al.,2002).

MATERIALS AND METHODS

Sample Collection
The marine soil samples were collected from mangrove environ-
ment of Kovalam, Tamil Nadu, India. The soil samples were col-
lected in random in sterile polythene bags to avoid external con-
tamination. The samples were collected from 6 inches from the 
soil surface, in order to avoid the contamination. The collected 
soil samples were brought to the laboratory and stored in refrig-
erator for further use.

Physico – chemical analysis of soil:
Moisture content was estimated for a known quantity of soil be-
fore and after drying in a hot air oven at 60°C for 6 hours. Soil 
samples after removing the debris were suspended in distilled 
water (1:2 w/v) and allowed to settle down the sand particles. 
The pH of the suspension was read using pH meter (Systronics, 
India), to find out the soil pH. Electrical conductivity of soil was 
determined in the filtrate of the water extract using conductivity 
bridge as described by Jackson (1973), Cation exchange capacity 
(CEC) of the soil was determined by using 1 N ammonium ac-
etate solution as described by Jackson (1973).

Organic carbon content was determined by adopting chromic 
acid wet digestion method as described by Walkley and Black 
(1934); available nitrogen was estimated by alkaline permanga-
nate method as described by Subbiah and Asija (1956) and avail-
able phosphorus by Brayl method as described by Bray and Kutz 
(1945). Available potassium was extracted from soil with neutral 
1 N ammonium acetate (1:5) and the potassium content in the 
extract was determined by using flame photometer (Standfold 
and English, 1949). Calcium (Neutral 1 N NH4 OAC extractable 
1:5) was extracted with neutral 1 N ammonium acetate and the 
available calcium in the extract was determined by versenate 
method (Jackson, 1973). Available micronutrients such as Zn, Cu 
and Mn were determined in the diethylene triamine penta acetic 
extract of soil using Perkin-Elmer (model 2280) Atomic Absorp-
tion Spectrophotometer (Lindsay and Norvell, 1978). Other nu-
trients such as magnesium, sodium and available iron were ana-
lysed following the method of Barnes (1959) and Muthuvel and 
Udayasoorian (1999).

Isolation of Actinobacteria
Isolation of actinobacteria was performed by plating technique 
using starch casein agar (Kuster and Williams, 1964) medium. 
The medium was prepared and sterilized at 121°C in 15 lbs pres-
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sure for 15 minutes. Then it was supplemented with Griseofulvin 
and streptomycin to prevent the bacterial and fungal growth. 
The medium was poured into the sterile petriplates. The col-
lected soil samples were diluted upto 10-6 and 0.1ml of the di-
luted samples was spread over the agar plates. The inoculated 
plates were incubated at 28 ± 2°C for 7 – 10 days. After incuba-
tion actinobacteria colonies were observed, and used for fur-
ther investigation(Porter et al., 1960). Streak plate method was 
used to purify the culture of actinobacteria. After inoculation, 
the plates were incubated at 28 ± 2°C for 7 – 10 days and were 
maintained in starch casein agar medium and stored at 4°C for 
further investigation.

Characterization of Actinobacteria (Coverslip Culture Tech-
nique)
Actinobacteria culture plates was prepared and 2-4 sterile cov-
erslips were inserted at an angle of 45°C. The actinobacteria 
culture was slowly released at the intersection of medium and 
coverslip. The plates were incubated at 28 ± 2°C for 4-8 days. The 
cover slips were removed and observed under the high power 
magnification. The photomicrography was taken using Nikon 
Microscope. The morphological features of spores, sporangia 
and aerial and substrate mycelium were observed and recorded. 
Among the isolate, predominate organisms were selected for fur-
ther studies ( Pridham et al., 1958).

Colony characteristics
Colony morphology was recorded with respect to colour, aerial 
mycelium, size and nature of colony, reverse side colour and pig-
mentation. The isolates were observed under the Nikon Binocu-
lar microscope (Burholder et al., 1954).

Results AND DISCUSSION
Isolation and Identification of Actinobacteria
A total of 21 actinobacteria were isolated from Kovalam. Mor-
phological studies indicated that the strains belonged to the 
genera, Jonesia, Planomonospora, Pseudonocardia (2), Kineospora, 
Micromonospora, Nocardia(2), Nocardiopsis, Saccharopolyspora 
hirsuta, Saccharopolyspora, Streptoverticillium cinnamoneum, 
Streptomyces cyaneus, Streptomyces (7), Terrabacter (2) and Ther-
moactinomycetes. Sixty five actinomycetes were isolated from 32 
soil samples collected from cuddalore east coast region of Tamil-
nadu (Dhanasekaran et al.,2005). 

In the present study a total of 23actinobacteria isolates re-
corded including different locations in marine soils of 
Kovalm,Tamilnadu. Mean population density of actinomycetes 
varied from 10.02 to 14.02× 106 CFU/g. Most of the actinobac-
teria strains belonging to the genera Streptomyces sp., 29 x 10-6 
CFU g-1(6.44%), Kineospora sp., 28 x 10-6CFU g-1 ( 6.22%), Miromo-

nopora sp., 26 x 10-6 CFU g-1 (5.77%), Streptomyces sp., 26 x 10-6 
CFU g-1 (5.77% ) and the minimum level of Saccharopolyspora 
sp., 10 x 10-6 CFU g-1 (2.22% ), Streptomyces sp., 10x 10-6 CFU g-1 

(2.22% ) were recorded (Table – 1).

Percentage contribution of the individual species to the total 
actinobacteria population at all the seasons showed variation. 
The maximum percentage contribution of 6.44% was found 
with Streptomyces sp. KSPK16. This was followed by Micromono-
spora KSPK6(6.22%) Streptomyces sp. KSPK17 (6%), Nocardia sp. 
KSPK7 (5.77% each) Terrabacter sp. KSPK21 (5.55%) Streptoverti-
cillium cinnamoneum KSPK12 (5.33%) Pseudonocardia sp. KSPK4 
(4.88%) Nocardia sp. KSPK8 (4.44% each); Thermoactinomycetes 
sp. KSPK23 Pseudonocardia sp. KSPK3 (4.22% each); Kineospora 
sp KSPK5, Planomonospora sp. KSPK3 (4% each); Nocardiopsis 
sp. KSPK9, Streptomyces sp. KSPK14 Streptomyces sp. KSPK15 
(3.77%) Terrabacter sp. KSPK22 (3.55%) Jonesia sp. KSPK1 (3.33% 
each); Saccharopolyspora hirsuta KSPK10, Streptomyces cyaneus 
KSPK13 Streptomyces sp.KSPK20 (2.88%) Saccharopolyspora sp. 
KSPK11 (2.22% each) and Streptomyces sp.KSPK19 respectively 
(Table -1).

Soil characteristics such as pH 7.56 to 7.31, electrical conductiv-
ity 0.23 to 0.33 dSm-1, cation exchange capacity 22.7 to 22.0c.mol 
proton+/kg, organic carbon 0.39 to 0.42%, nitrogen 3.15 to 3.18 
(g / kg), phosphorus 1.05 to 1.18 (g / kg), potassium 4.5 to 4.6 
(g / kg), Salinity 30.1 to 32.6( g/kg), zinc 0.82 to 0.87 ppm, cop-
per 0.93 to 0.98 ppm, iron 4.81 to 4.86ppm, manganese 3.23 to 
3.27ppm,nitrate 21 to 31ppm,nitrite0.03 to 0.08 ppm, calcium 
10.3to 10.9 (C. Mole Proton+ / kg), magnesium 9.2 to 9.6 (C. Mole 
Proton+ / kg), sodium 2.12 to 2.18(C. Mole Proton+ / kg) and 
potassium 0.15 to 0.19 (C. Mole Proton+ / kg), during different 
seasons(Table-2). Five actinomycetes strains were isolated from 
soil collected in two different regions of Parangipettai. The phys-
ico-chemical characteristics of soil samples are analysed (Sathi-
yaseelan and Stella, 2011).

Physico-chemical properties of sediment and total actinobac-
terial population (TAP). It revealed that the significant posi-
tive correlation between available Sodium and pH (r = 0.592;P< 
0.05%), cation exchange capacity and available potassium (r 
= 0.614; P < 0.05%), potassium and available iron (r =0.638;P < 
0.05%), magnesium and calcium (r = 0.626; P < 0.05%). Similar 
type of study was reported by cho et al., 2008, soil temperature is 
found to have positive correlation with actinomycetes load. The 
correlation between salinity, pH and organic content of marine 
sediments and actinomycetes population has been reported by 
several workers Ndonde et al., 2000 and Jensen et al.,1991. The 
work concluded that the study area showed good diversity of ac-
tinobacteria from Kovalm marine environment (Table-3).

Table 1. Number of colonies, mean density (CFU/g) and percentage contribution of actinobacteria recorded in Kovalam

Oct 2011 to Sep 2012
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1. Jonesia sp. 
KSPK1 2 0.67 0 0 0 0 2 0.67 0 0 3 1.00 0 0 2 0.67 2 0.67 0 0 2 0.67 2 0.67 15 3.33

2. Planomonos-
pora sp. KSPK2 2 0.67 0 0 2 0.67 4 1.33 2 0.67 0 0 0 0 0 0 0 0 3 1.00 2 0.67 3 1.00 18 4.00

3. Pseudonocar-
dia sp. KSPK3 3 1.00 2 0.67 2 0.67 0 0 0 0 2 0.67 0 0 2 0.67 0 0 3 1.00 2 0.67 3 1.00 19 4.22

4. Pseudonocar-
dia sp. KSPK4 0 0 4 1.33 3 1.00 2 0.67 0 0 0 0 4 1.33 3 1.00 0 0 3 1.00 0 0 3 1.00 22 4.88

5. Kineospora sp. 
KSPK5 3 1.00 3 1.00 0 0 3 1.00 2 0.67 3 1.00 3 1.00 0 0 2 0.67 0 0 0 0 0 0 19 4.22
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6. Micromonos-
pora sp. KSPK6 2 0.67 2 0.67 3 1.00 3 1.00 4 1.33 2 0.67 2 0.67 2 0.67 2 0.67 2 0.67 2 0.67 2 0.67 28 6.22

7. Nocardia sp. 
KSPK7 3 1.00 2 0.67 2 0.67 2 0.67 3 1.00 0 0 2 0.67 2 0.67 3 1.00 3 1.00 2 0.67 2 0.67 26 5.77

8. Nocardia sp. 
KSPK8 0 0 2 0.67 2 0.67 0 0 0 0 4 1.33 3 1.00 3 1.00 2 0.67 2 0.67 2 0.67 0 0 20 4.44

9. Nocardiopsis 
sp. KSPK9 3 1.00 2 2 0.67 0 0 0 0 2 0.67 2 0.67 3 1.00 0 0 0 0 2 0.67 2 0.67 18 4.00

10.
Saccharopoly-
spora hirsuta 
KSPK10

3 1.00 0 0 0 0 0 0 2 0.67 0 0 2 0.67 2 0.67 4 1.33 0 0 2 0.67 0 0 15 3.33

11.
Saccha-
ropolyspora sp. 
KSPK11 

0 0 0 0 2 0.67 2 0.67 2 0.67 0 0 0 0 2 0.67 2 0.67 0 0 0 0 0 0 10 2.22

12.
Streptover-
ticillium 
cinnamoneum 
KSPK12 

2 0.67 0 0 2 0.67 3 1.00 2 0.67 0 0 0 0 2 0.67 4 1.33 3 1.00 4 1.33 2 0.67 24 5.33

13.
Streptomy-
ces cyaneus 
KSPK13

0 0 2 0.67 2 0.67 0 0 0 3 1.00 0 0 0 0 2 0.67 2 0.67 2 0.67 2 0.67 15 3.33

14. Streptomyces 
sp. KSPK14 0 0 2 0.67 0 0 2 0.67 2 0.67 3 1.00 0 0 0 0 2 0.67 3 1.00 2 0.67 2 0.67 18 4.00

15. Streptomyces 
sp. KSPK15 3 1.00 0 0 2 0.67 0 0 2 0.67 2 0.67 0 0 4 1.33 2 0.67 0 0 2 0.67 0 0 17 3.77

16. Streptomyces 
sp. KSPK16 2 0.67 3 1.00 0 0 2 0.67 4 1.33 2 0.67 3 1.00 2 0.67 2 0.67 4 1.33 3 1.00 2 0.67 29 6.44

17. Streptomyces 
sp. KSPK17 2 0.67 3 1.00 3 1.00 2 0.67 3 1.00 4 1.33 0 0 3 1.00 2 0.67 2 0.67 0 0 3 1.00 27 6.00

18. Streptomyces 
sp. KSPK18 2 0.67 3 1.00 3 1.00 2 0.67 2 0.67 3 1.00 2 0.67 2 0.67 2 0.67 0 0 2 0.67 3 1.00 26 5.77

19. Streptomyces 
sp. KSPK19 0 0 0 0 0 0 0 0 4 1.33 0 0 2 0.67 0 0 2 0.67 0 0 2 0.67 0 0 10 2.22

20. Streptomyces 
sp. KSPK20 0 0 2 0.67 0 0 0 0 3 1.00 3 1.00 0 0 0 0 3 1.00 0 0 2 0.67 0 0 13 2.88

21. Terrabacter sp. 
KSPK21 2 0.67 3 1.00 2 0.67 4 1.33 2 0.67 3 1.00 2 0.67 3 1.00 0 0 0 0 2 0.67 2 0.67 25 5.55

22. Terrabacter sp. 
KSPK22 0 0 2 0.67 2 0.67 3 1.00 3 1.00 2 0.67 0 0 0 0 0 0 0 0 2 0.67 2 0.67 16 3.55

23.
Thermoac-
tinomycetes sp. 
KSPK23

3 1.00 2 0.67 2 0.67 0 0 0 0 3 1.00 3 1.00 2 0.67 0 0 3 1.00 0 0 2 0.67 20 4.44

37 12.36 39 12.36 36 12.04 36 12.02 41 14.02 44 14.68 30 10.02 39 13.03 38 13.37 33 11.07 39 13.05 38 12.37 450

 
TNC – Total number of colonies, MD – Mean density
 
Table 2. Physico - chemical parameters of marine soil sam-
ples From Kovalam

October 2011 to September 2012

S.No Name of the Parameters Oct Nov Dec Jan Feb Mar Apr May Jun July Aug Sep

1. Ph 7.56 7.31 7.33 7.47 7.28 7.54 7.43 7.41 7.47 7.51 7.53 7.52

2. Electrical conductivity (dsm-1) 0.26 0.25 0.28 0.23 0.33 0.31 0.29 0.26 0.29 0.25 0.26 0.29

3. Organic carbon (%) 0.42 0.41 0.45 0.39 0.41 0.43 0.4 0.42 0.42 0.44 0.41 0.42

4. Available nitrogen (g/kg) 3.18 3.18 3.19 3.18 3.17 3.16 3.18 3.17 3.16 3.16 3.15 3.18

5. Available phosphorus (g/kg) 1.16 1.17 1.16 1.18 1.17 1.17 1.16 1.17 1.18 1.17 1.16 1.05

6. Available potassium (g/kg) 4.5 4.56 4.43 4.53 4.63 4.56 4.40 4.5 4.43 4.56 4.5 4.53
7. Available zinc (ppm) 0.85 0.85 0.83 0.85 0.82 0.86 0.83 0.87 0.83 0.82 0.85 0.82
8. Available copper (ppm) 0.98 0.97 0.93 0.93 0.98 0.95 0.93 0.98 0.98 0.96 0.95 0.97

9. Available iron (ppm) 4.85 4.85 4.83 4.81 4.84 4.83 4.86 4.85 4.82 4.83 4.85 4.82

10. Available manganese(ppm) 3.26 3.23 3.26 3.25 3.23 3.27 3.25 3.25 3.27 3.26 3.23 3.25

11. Cation exchange capacity
(C.Mole proton/kg) 22.5 22.6 22.3 22.3 22.7 22.6 22.3 22.0 22.4 22.5 22.3 22.6

12. Calcium (mg/g) 10.8 10.8 10.5 10.3 10.3 10.6 10.9 10.5 10.8 10.8 10.7 10.6
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13. Magnesium(mg/g) 9.5 9.2 9.5 9.0 9.3 9.3 9.5 9.2 9.6 9.6 9.4 9.5

14. Sodium(mg/g) 2.16 2.13 2.13 2.15 2.12 2.16 2.18 2.13 2.17 2.12 2.16 2.17

15. Potassium(mg/g) 0.18 0.18 0.15 0.17 0.18 0.16 0.18 0.19 0.14 0.19 0.18 0.15

TNC 37 39 36 36 41 44 30 39 38 33 39 38

TNC-Total number of colonies

Table 2. Percentage frequency and frequency class of different species of actinobacteria recorded in Kovalam-October 2011 to 
September 2012

S.No. Name of the actinobacteria
No. of seasons in which 
the actinobacteria 
occurred

Percentage 
Frequency Frequency Class

1. Jonesia sp. KSPK1 7 58.33 F

2. Planomonospora sp. KSPK2 7 58.33 C

3. Pseudonocardia sp. KSPK3 8 66.66 F

4. Pseudonocardia sp. KSPK4 7 58.33 F

5. Kineospora sp. KSPK5 7 58.33 F

6. Micromonospora sp. KSPK6 12 100.00 C

7. Nocardia sp. KSPK7 11 91.66 C

8. Nocardia sp. KSPK8 8 66.66 F

9. Nocardiopsis sp. KSPK9 8 66.66 F

10. Saccharopolyspora hirsuta KSPK10 6 50.00 O

11. Saccharopolyspora sp. KSPK11 5 41.60 O

12. Streptoverticillium cinnamoneum KSPK12 9 75.00 C

13 Streptomyces cyaneus KSPK13 7 58.33 F

14. Streptomyces sp. KSPK14 8 66.66 F

15. Streptomyces sp. KSPK15 7 58.33 F

16. Streptomyces sp. KSPK16 11 91.66 C

17. Streptomyces sp. KSPK17 10 83.33 C

18. Streptomyces sp. KSPK18 11 91.66 C

19. Streptomyces sp. KSPK19 4 33.33 O

20. Streptomyces sp. KSPK20 5 41.66 O

21. Terrabacter sp. KSPK21 10 83.33 C

22. Terrabacter sp. KSPK22 7 58.33 F

23. Thermoactinomycetes sp.KSPK23 8 66.66 F

 
R - Rare (0-25%); O - Occasional (26-50%); F – Frequent (51-75%); C – Common (76-100%)
 
Table 3. The correlation coefficient between the physico-chemical characters and total number of actinobacteria colonies at 
Kovalam

pH EC OC AN AP APO Zn AC Fe  Mn Cation Ca Mg Na K TNC

pH 1

EC -.231 1

OC .031 .175 1

AN -.184 -.146 -.073 1

AP -.199 -.205 -.063 -.187 1

APO -.138 .119 -.059 -.355 -.050 1

Zn .184 -.375 -.195 -.050 .362 .000 1

AC -.020 .193 .076 -.341 -.146 .379 .026 1
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Fe -.191 .041 -.130 -.098 .163 -.154 .274 .132 1

Mn .483 .077 .505 .190 .093 -.387 .000 .-089 -.431 1

Cation -.044 .448 .071 -.150 -.253 .614(*) -.462 .275 -.179 -.104 1

Ca .351 -.143 .128 -.194 .007 -.439 -.079 .095 .444 .208 .046 1

Mg .284 .294 .558 -.126 -.245 -.417 -.605 .139 .074 .414 .163 626(*) 1

Na .592(*) .135 -.347 .119 -.308 -.554 .025 -.190 -.018 .301 -.055 .418 .270 1

K -.083 -.353 -.259 -.195 .299 .338 .286 .107 .638(*) -.492 -.173 .072 -.288 -.430 1

TNC -.037 .372 .092 -.385 -.005 .555 .414 .433 -.146 -.096 .328 -.413 -.368 -.154 -.203 1

*Correlation is significant at the 0.05 level
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