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ABSTRACT

Endophytes - Microbes that colonize living intertisbues of plants without causing any immediatertonegative
effect. The phrase Bioprospecting is today mosjuesatly used to describe the collection and scneeaof biological
material for commercial purpose. Natural producsehbeen the traditional path finder compoundsriofliean
untold diversity of chemical structures. Endoph¥tacteria could be better protected from biotic abibtic stresses
than rhizosphere bacteria. Further most the disgowé plethora of microbes for application that sp&a broad
spectrum of utility in medicine, agriculture andlirstry is now practical. The growth stimulationhaist plant by the
endophytic microbes can be a consequence of nitréigation or the production of phytohormones, loiotol of
phytopathogens in the root zone or by enhancingadiiity of nutrients and minerals. In this presestudy we
collected roots, stems and leaf samples of mangtmana and sugarcane plants in sterile cover frichravaram
and Annamalai university, agriculture faculty trfsld, Chidambaram. Samples transferred to lab pnodessed
immediately after surface sterilization by standprdcedure. Isolation and purification of endopbyacteria was
done by using starch casein agar with antibiotidshibit the growth of fungi. Totally 41 isolatesre obtained from
all the samples, 24 from mangrove, 7 from banarmhldhfrom sugarcane. All the isolates were taketesd the
PGPR activity. We have done PGPR activity teigt, phosphate solubilisation, silicate solubilisatistarch
hydrolysis, salt tolerance on growth, growth on NfRBdium (N2 fixation), and antimicrobial activity endophytic
bacteria. Most of the isolates show good bioldgacdivity. Based on the results 4 isolate from grane, 3 isolate
from sugarcane and 2 isolate from banana was edlest potential for PGPR activity. Those poternsialates were
taken for future work.
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Natural products have been the traditional path
finder compounds offering an untold diversity of
chemical structurés

The phrase bioprospecting is today most frequently
used to describe the collection and screening of
biological material for commercial purpoées
Endophytic bacteria are bacteria that live in ptesue
without doing substantive harm or gaining befitenth
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than residency (Kado.l[992, Kobayashi and Palumbo).tree, annual plant and perennial herb with great
Since, the discovery of endophytes by Darnal, biodiversity for this research.

Germany in 1904 Bacon and white (200Dpive an

inclusive and widely accepted definition of enddphy MATERIALSAND METHOD

"Microbes that colonize living, internal tissuesptéints  Sample collection and transport

without carrying any immediate over negative eect Samples were collected from Parangipettai
Various investigations had done on endophytes in(protonova) and Annamalai nagar. All the Samples
different ways, which is usually dependent on thewere collected in a sterile plastic covers, tramsfi
prospective from which the endophytes were beingto laboratory and processed immediately.

isolated and subsequently exammedEndophytic ~ Sample pretreatment and endophytic bacterial
bacteria could be better protected from biotic andisolation

abiotic stresses than rhizosphere bacteria For the pretreatment of samples and isolation of
Bacterial endophytes can be isolated from surfaceendophytic bacteria, the method describetf mas
disinfected plant tissue or extracted from intepiaht adopted with some modifications. All the samples
tissué. Both Gram positive and Gram negative bacterialwere excised and subjected to a three step surface
endophytes have been isolated from several tigpest  sterilization procedure. All the samples were ot i

in  numerous plant species. Furthermore, severabits (0.5-1.0 cm), Washed in running tap water and
different bacterial species have been isolated farm Rinsed in 70% ethanol for 30 sec then Rinsed in
single plant (Kobayashi and Palumbo, 2000). sodium hypochloride (3-5%) for 3 min finally
Endophytes enter plant tissue primarily throughrtos Washed in sterile water 3 times thoroughly. Plated
zone; however, aerial portions of plants suchasdis, on starch casein agar and nutrient agar with rnigstat
stems and cotyledons, may also be used for entryand cycloheximide (50ug/ml) to suppress fungal
Specifically the bacteria enter tissues via gertimga growth and Incubated at 28°C for 3 days after
radicals (Gagnet al, 1987) secondary roots, stomates or incubation plates were Observed for the growth of
as a result of foliar damage (Lebes, al, 1968) endophytic bacteria. Morphologically different
Endophytes inside a plant may either become lechlit  colonies were selected, Pure culture were prepared
the point of entry or spread throughout the flant and stored in refrigerator.

Secondary metabolite produced by endophytesPhosphate Solubilization

provides a variety at fithess enhancements such aPhosphate solubilising activity of endophytic baate
increased resistant to herbivora, parasitism traash was studied by the method described”bgll the
well as growth enhancemehts endophytic isolates were spot inoculated on
A specific rationale for the collection of eachmila Pikovaskaya's agar plates and incubator at 28°G-%or
for endophyte isolation and natural product days. After incubation all the plates were obsefeed
discovery is used clear halo zone formation around the bacterial tirow
Mangroves, unique woody plant communities of Silicate Solubilization

intertidal coasts in tropical and subtropical cahst Silicate solubilising activity of endophytic badtemwas
regions, are highly productive ecosystérms studied by the method described by (Bunt and Rovira
Banana is a giant perennial herb, it is one ofrtiaén (1955) all the endophytic isolates were spot irededl
fruits cultivated in subtropical and tropical reggo on Bunt and Rovira medium plates and incubator at

(L.Caoet al., 2005). 28°C for 5-7 days. After incubation all the platesre
Sugarcane is an annual plant, which is primarigdus observed for clear halo zone formation around the
produce sugar and alcohol (Mendgal., 2007). bacterial growth.

All the above three plants are have different
ethnobiological history; in this present study ekest a
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Effect of sodium chloride on growth of Growth on NFB medium of endophytic bacteria
endophytic bacteria To study the growth on NFB medium of endophytic
To study the effect of sodium chloride on the gfowt bacteria, Nitrogen free Basal medium were prepared
of endophytic bacteria, nutrient agar medium was by supplementing with Malicacid and the endophytic
prepared by supplementing with different bacterial isolates were inoculated into it. All the
concentration of Nacl and the endophytic bacterial plates were incubated at 28°C for 3 days and
isolates were inoculated into it. All the platesrave observed for every 24 hours.
incubated at 28°C for 5 days and observed for ever)
24 hour$?, RESULTSAND DISCUSSION
Starch hydrolysis Since the discovery of endophytes by Darnel, in
All the endophytic bacterial isolates were screened1904. Various investigators reported endophytic
for starch hydrolysis starch agar. All the isolates microbes from various plant exists in different
were spot inoculated on starch agar media ancecosystems. It is not worthy that of the nearly
incubated at 28C for 5-7 days. After incubation 3,00,000 plant species that exists on earth each
Results were noted by using an reagent 1% iddine individual plant is host to one or more endophytes.
Antimicrobial activity Only a few these plants have ever been completely
For the preparation of 18 hrs culture, nutrienttioro studied relative to their endophytic biology.
was prepared and all the bacterial isolates wereConsequently the opportunity to find new and
inoculated and incubated at 28°C for the productioninteresting microorganism among myriads of plants
of antimicrobial compounds by using no 3 in different settings and ecosystems is dreat
mediuml1l5 was prepared and about 10% ofIn this present study Totally 41 bacterial straiese
inoculums was transferred into it . All the tedbas recovered from all the collected samples from
were incubated in rotary shaker with 95 rpm for 120 selectedblants. All the bacterial strains are markable
hours at 28°C. After incubation, 2 ml of culture different from terrestrial bacterial isolates. Sar f
broth was taken and separated by centrifugation athese are numerous reports are available on
10,000 rpm for 10 minutes. After centrifugationeth endophytic fungi in mangrovEs® In India also
culture supernatant was collected and used foicountable number of report showed on diversity of
antimicrobial activity testing. Antimicrobial actty endophytic bacteria, fungi in medicinal plditsut
of culture supernatant was tested by agar wellfrom available literature there is no report on
diffusion method using nutrient agar medium. Test endophytic bacteria from sugarcane and Banana
bacterial strains used in this study include humanparticularly in Tamil nadu. In general endophytic
pathogensStaphylococcus aureus, Escherichia coli, bacteria occur as lower population densities than
Proteus species, Klebsiella species, Pseudomonas rhizospheric bacteria or bacterial patho§éfs
species, Salmonella typhi, Candida and plant Endophytes are the chemical synthesizers with in
pathogens such as Fusarium, Curvalaria, plants. Many of them are capable of synthesizing
Penicillium, A.niger. All the pathogenic cultures bioactive compounds that can be used by plants for
were obtained from Research laboratory, Departmendefence against pathogens and some of these
of Microbiology, Faculty of agriculture, Annamalai compounds have been proved for useful drug
University, Chidambaram. 18 hours broth cultures of discovery. Up to now most of the natural products
test organism were inoculated into Nutrient agar from endophytes are antibiotics, anticancer agents,
plates using sterile cotton swab. About 5 mm sizebiological control agents antivirals, antidiabetic
well was made and 1Qd of culture supernatant was agents and other bioactive compounds by their
added into it. All the plates were observed forecon different functional roleS. In the present study
of inhibition after incubation at 37°C for 24 hotits antimicrobial activity of endophytic bacteria were
tested by agar well diffusion method. Most of the
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endophytes from all the three plants show goodproduction of phyto hormones, biocontrol of host

antimicrobial activity. plant diseases or improvement of plant nutritional

studied the endophytic assemblage in youngstatu$’. Endophytic bacteria posses the capacity to
mature and senescent leaves &hozospora solubilize phosphates and it was suggested by the
apiculata and their possible role in mangrove litter authors that the endophytic bacteria from soyabean
degradation the results of the present study iteica may also participate in phosphate assimildfiom

litter degradation, since it has wide range of our present study most of the isolates from all the
enzymatic activities. Further these endophytic samples shows good PGPR activity.

isolates will be a potential source for extracaliul Which proves that endophytic bacteria isolated from

enzymes. root, stem and leaf of Mangrove, Banana and

Endophytic bacteria reside within plant tissuesehav Sugarcane may act as a good plant growth promoting
been reported to promote plant growth. They bacteria than other normal PGPR organisms (Table
promote plant growth directly or indirectly via No.1-8).

Table No.1: Phosphate solubilisation

SNo Root I solates Stem | solates L eaf I solates
Culture No Hydrolysis | Culture No Hydrolysis | CultureNo | Hydrolysis
1 M1R1 + M1S1 -
2 M1R2 + M1S2 +
3 M2R1 - M2S1 + M1L1 -
4 M2R2 + M2S2 + M1L2 +
5 M3R1 + M3S1 - M2L1 +
6 M3R2 + M3S2 + M3L1 ++
7 M3R3 - M4S1 + M3L2 -
8 M3R4 - M4S2 - M4L1 -
9 M4R1 + S1S1 + M4L2 +
10 S1R1 + S1S2 + S1L1 -
11 S1R2 + S1S3 + S1L2 -
12 S1R3 - S1S4 - B1L1 +
13 S1R4 - B1S1 + B1L2 -
14 B1R1 - B1S2 +
15 B1R2 + B1S3 -
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Table No.2: Silicate solubilization

SNo Root I solates _ Stem | solates _ L eaf I solates _
) CultureNo | Hydrolysis CultureNo Hydrolysis CultureNo Hydrolysis
1 M1R1 - M1S1 +
2 M1R2 - M1S2 +
3 M2R1 - M2S1 + M1L1 -
4 M2R2 ++ M2S2 - M1L2 -
5 M3R1 + M3S1 + M2L1 -
6 M3R2 + M3S2 - M3L1 -
7 M3R3 + M4S1 +++ M3L2 +
8 M3R4 - M4S2 +++ M4L1 +++
9 M4R1 - S1S1 - M4L2 +
10 S1R1 + S1S2 - SiL1 -
11 S1R2 + S1S3 - S1L2 -
12 S1R3 - S1S4 ++ BiL1 -
13 S1R4 - B1S1 +++ B1L2 ++
14 B1R1 - B1S2 +
15 B1R2 +++ B1S3 -

Table No.3: Starch hydrolysis

SN Root | solates Stem | solates L eaf | solates
e CultureNo | Hydrolysis CultureNo Hydrolysis CultureNo Hydrolysis
1 M1R1 ++ M1S1 -

2 M1R2 - M1S2 -

3 M2R1 - M2S1 + M1L1 -
4 M2R2 - M2S2 +++ M1L2 +++
5 M3R1 +++ M3S1 + M2L1 +++
6 M3R2 + M3S2 ++ M3L1 ++
7 M3R3 ++ M4S1 +++ M3L2 +++
8 M3R4 + M4S2 - M4L1 -
9 M4R1 +++ S1S1 + M4L2 -
10 S1R1 +++ S1S2 ++ S1L1 ++
11 S1R2 + S1S3 - S1L2 -
12 S1R3 +++ S154 - BiL1 -
13 S1R4 - B1S1 - B1L2 -
14 B1R1 - B1S2 -

15 B1R2 - B1S3 -
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Table No.4: Salt Tolerance of root isolates

SNo Root samples
' Cultureno 2.5% 5% 7.5% 10% 12.5%
1 M1R1 +++ +++ +++ ++ +
2 M1R2 +++ ++ + - -
3 M2R1 +++ ++ + - -
4 M2R2 +++ ++ + - -
5 M3R1 +++ +++ ++ ++ +
6 M3R2 +++ +++ +++ ++ ++
7 M3R3 +++ +++ ++ + -
8 M3R4 +++ +++ ++ + -
9 M4R1 +++ +++ ++ + -
10 S1R1 +++ +++ + - -
11 S1R2 +++ +++ + - -
12 S1R3 +++ +++ ++ - -
13 S1R4 +++ +++ + - -
14 B1R1 +++ +++ + + -
15 B1R2 +++ +++ ++ ++ +
Table No.5: Salt Tolerance of stem isolates
SNo Stem samples
' Cultureno 2.5% 5% 7.5% 10% 12.5%
16 M1S1 +++ +++ +++ +++ ++
17 M1S2 +++ +++ +++ ++ +
18 M2S1 +++ +++ ++ ++ ++
19 M2S2 +++ +++ ++ - -
20 M3S1 +++ +++ ++ - -
21 M3S2 +++ +++ ++ - -
22 M4S1 +++ +++ ++ + -
23 M4S2 +++ +++ + - -
24 S1S1 +++ +++ ++ + +
25 S1S2 +++ +++ ++ - -
26 S1S3 +++ +++ ++ + +
27 S1S54 +++ +++ +++ ++ ++
28 B1S1 +++ +++ ++ + -
29 B1S2 +++ ++ ++ + +
30 B1S3 +++ ++ + - -
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TableNo.6: Salt Tolerance of leaf isolates

SNo L eaf sample
' Cultureno 2.5% 5% 7.5% 10% 12.5%
31 M1L1 +++ +++ ++ + -
32 M1L2 +++ +++ ++ ++ +
33 M2L1 +++ +++ ++ - -
34 M3L1 +++ ++ - - -
35 M3L2 +++ +++ ++ ++ +
36 M4L1 ++ ++ ++ ++ +
37 M4L2 +++ + + + -
38 S1L1 +++ ++ ++ + +
39 S1L2 +++ ++ ++ - -
40 BiL1 +++ ++ + - -
41 B1L2 +++ ++ + - -

TableNo.7: Growth on NFB medium

SNo Root Isolates Stem | solates L eaf Isolates
) CultureNo Hydrolysis CultureNo Hydrolysis CultureNo Hydrolysis
1 M1R1 - M1S1 -
2 M1R2 + M1S2 +
3 M2R1 - M2S1 - M1L1 -
4 M2R2 + M2S2 - M1L2 -
5 M3R1 - M3S1 - M2L1 +
6 M3R2 - M3S2 + M3L1 -
7 M3R3 - M4S1 - M3L2 -
8 M3R4 + M4S2 - M4L1 +
9 M4R1 - S1s1 + M4L2 -
10 S1R1 - S1S2 - S1L1 -
11 S1R2 + S1S3 - S1L2 +
12 S1R3 - S184 + BiL1 -
13 S1R4 + B1S1 - B1L2 -
14 B1R1 - B1S2 -
15 B1R2 + B1S3 -

Table No.8: Antimicrobial activity

SNo Root | solates Stem Isolates Leaf Isolates
' CultureNo Hydrolysis CultureNo Hydrolysis CultureNo Hydrolysis
1 M1R1 + M1S1 -
2 M1R2 - M1S2 +
3 M2R1 + M2S1 - M1L1 -
4 M2R2 + M2S2 - M1L2 +
5 M3R1 - M3S1 - M2L1 -
6 M3R2 - M3S2 + M3L1 -
7 M3R3 + M4S1 - M3L2 +
8 M3R4 + M4S2 - M4L1 -
9 M4R1 - S1S1 + M4L2 -
10 S1R1 - S1S2 - S1L1 -
11 S1R2 + S1S3 + S1L2 -
12 S1R3 - S1S4 - B1L1 +
13 S1R4 + B1S1 + B1L2 -
14 B1R1 - B1S2 -
15 B1R2 + B1S3 -
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CONCLUSION 7.
This present study evidence that Mangrove,
Sugarcane and Banamae the potential but under
exploited resource for bioactive endophytic
bacteria. This study showed promising phosphate 8.
solublization,  silicate  solublization,  starch
hydrolysis, NaCl tolerance on growth, growth on
nitrogen free media and antimicrobial activity.
Based on the biological activity of isolated
endophytes, 9 was identified as potential. Those
Endothytic bacteria may be a effective PGPR for 9.
the growth, yield and stress tolerance of the plant

in future. Detailed investigations on bacterial
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