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Isolation and Identification of Endophytic Bacteria from

Neolamarckia cadamba (Roxb.) Bosser (Ma-U-Lat-Tan-She)
Kyi Kyi Khine

Abstract
In this investigation, the isolation and identification of endophytic bacteria from
different parts of Neolamarckia cadamba (Roxb.) Bosser (Ma-U-Lat-Tan-She) was
studied. These plant samples were collected from Yae-Lal Street, Maubin
Township, Ayeyarwady Region. The experiments were carried out at the
Microbiology Laboratory, Department of Botany, Maubin University from 2018 to
2019. Three endophytic bacterial strain 1, strain 2 and strain 3 were isolated from
leaf, petiole and bark of Neolamarckia cadamba (Roxb.) Bosser respectively. The
identification of isolated bacterial strains was carried out by their morphological
characters, microscopic characters and biochemical tests. According to the result,
the isolated bacterial strainl was identified Bacillus sp., strain 2 was Micrococcus
sp. and strain 3 was Neisseria sp.
Key words: Endophytic bacteria, Biochemical tests, Bacillus, Micrococcus and
Neisseria

Introduction

Microorganisms living within plant tissues for all or part of their life cycle
without causing any visible symptoms of their presence are defined as endophytes
(Saikkonen et al., 2004). The term “Endophyte” is derived from the Greek words
“endo” meaning within, and “Phyte” meaning plant. Previously, endophytes were
defined as microorganisms such as bacteria and fungi that inhabit the plant
endosphere during all or part of their life cycle without any apparent the plant.
Endophytic bacteria that promote host growth and resistance to environmental stress
(Saikkonen, 2010) and also serve as potential sources of natural products for
exploitation in medicine, agriculture and industry (Strobel and daisy, 2003).
Endophytes are the part of the microbial community found in all species of plant
(Amold, 2000) that include bacteria, fungi actinomycetes (Bandara, 2006), which live
inside plant tissue for at least a part of their life cycle without any disease symptoms
in the host (Petrini ,1991).

Neolamarckia cadamba (Roxb.) Bosser also known as kadam, is a
tropical tree species that is native to South Asia and Southeast Asia. It belongs to the
family of Rubiaceae. Kadam is a large tree with a broad umbrella-shaped crown and
straight cylindered bole. The tree usually reaches a height of 45m with a stem
diameter of 100-116 cm.

Bacillus species are ubiquitous in nature but found in higher concentrations in soil,
water, and food products that have a plant origin. Bacillus is a genus of Gram-
positive, rod-shaped bacteria, a member of the phylum Firmicutes, with 266 named
species. Bacillus species can be either obligate aerobes, oxygen dependent, or
facultative anaerobes, having the ability to be anaerobic in the absence of oxygen.
Micrococcus sp. is gram-positive, oxidase-positive, and strictly aerobic cocci
belonging to the family Micrococcaceae. They usually occur in irregular clusters,
tetrads, and pairs, where individual cells are about 1 to 1.8 mm in diameter and are
usually non-motile and non spore-forming. They are found on the skin of humans and
other animals and in soil, marine and fresh water, plants, dust, and air (Doddamani
and Ninnekar, 2001).
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Neisseria are aerobic gram-negative diplococci belonging to the family Neisseriaceae,
which mainly colonize the human oral cavity and nasopharynx. Most Neisseria are
members of the normal microflora of the human body and are usually nonpathogenic
(Knapp and Hook. 1988).

The aim and objectives of the research were to isolate the endophytic microorganisms
from Neolamarckia cadamba (Roxb.) Bosser, to study morphological and
microscopic characters of isolated bacterial strains and to identify the isolated
endophytic microorganisms.

Materials and methods
Collection of plant sample

The plant samples were collected from Yae-lae street, Maubin area.
Ayeyarwady Region. The collected plants were shown in Table 1.

Table 1. Plant samples for isolation of endophytes

No. Scientific Name Family Myanmar Name

Neolamarckia cadamba .
1. Rubiaceae Ma-U- Lat —Tan- She
(Roxb.) Bosser

—_‘i X
Figure 1. Habit  Figure 2. Leaf and petiole Figure 3. Bark
Isolation of endophytic microorganisms

- & . :
cut ’ ’ sterilized soaked
washed in running  small pieces by soaking in 75% in 5.3% sodium
water for 15 min ethanol for 2 min hypochloride for 1 min
l soaked
in 75% ethanol for 0.5 min
dried
placed on
transferred [ 0§ agar plates | ; g.
to new plate ., %,ﬁi 4 8

incubated for 3 days

ure culture
P to 5 days

Fig. 4. Isolation procedure of endophytic strains (Lee, et al., 1996 and Phay, 1997)
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Morphological and microscopic characters of isolated endophytic bacterial

strains

The isolated bacterial strains grown on slant culture were transferred onto the

plates containing sucrose yeast (SY) medium. Medium composition of sucrose yeast

(SY) was sucrose 1.0 g, yeast extract 0.3 g, NaCl 0.1 g, CaCO3 0.01 g, agar 1.8 g,
distilled water 100 ml and pH 7. Then, these plates were incubated at 30°C for 24

hrs. After 24 hours, isolated strains were checked under microscope by gram staining

method for their morphological characters.

Results

Isolation of endophytic bacterial strains

Three bacterial strains were isolated from three different plant parts. These

bacterial strains were named as strain 1, strain 2 and strain 3 respectively (Table 2).

Table 2. Isolated strains from different plant parts

Scientific name Myanmar name Plant parts Isolated strains

Neolamarckia cadamba )
Ma-U-Lat-Tan-She Leaf Strain 1

(Roxb.) Bosser

Neolamarckia cadamba ] )
Ma-U-Lat-Tan-She Petiole Strain 2

(Roxb.) Bosser

Neolamarckia cadamba )
Ma-U-Lat-Tan-She Bark Strain 3

(Roxb.) Bosser

Table 3. Morphological and microscopic characters of isolated strains

Bacterial Gram - Aerobic/ Cell Cultural
; . Motility . Character
strains stain Anaerobic | morphology
(colour)
Strain 1 + motile Aerobic Bacilli Yellowish
white
Strain 2 + non-motile Aerobic Cocci Pale yellow
Strain 3 _ motile Aerobic Cocci Cream

+ = Positive — = Negative
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Table 4. Biochemical characteristics of isolated strains

No. Biochemical Test Strain 1 Strain 2 Strain 3

1 | Catalase test + + +
2 | Nitrate reduction test + - +
3 | Citrate test - + +
4 | Methyl red test - + +
5 | Urease test + + -
6 | Starch hydrolysis test + + +
7 | Sugar fermentation test + - +
+ =Positive — = Negative

Strain 1 Strain 2 Strain 3
Figure 5. Catalase test

-

Fig. 7 Cell morphology and cultural character of Strain 3
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Table 4. Biochemical characteristics of isolated strains

3 2 1 Control 3 2 1 Control 3 2 1 Control

Figure 8. Nitrate reduction test  Figure 9. Citrate test Figure 10.
Metlhyl red test
i.

Control 3 2 1 Strain 1 Strain 2 Strain 3
Figure 11. Urease test Figure 12. Starch hydrolysis test

Identification of Isolated Bacterial Strains

According to the morphology, microscopic characters and biochemical tests,
isolated bacterial strain 1 was identified as Bacillus, strain 2 was member of
Micrococcus and strain 3 was members of Neisseria.

Discussion and conclusion

In this study, three endophytic bacterial strains were isolated from the three
different plant parts of Neolamarckia cadamba (Roxb.) Bosser. Hallmann and Antoun
(1997) reported that endophytic bacteria were isolated from various plant tissues since
1940. Strain 1 was rod shaped and strain 2 and strain 3 were spherical shaped in this
research. These shapes were similar to the previous researchers’ investigation
(Yardley et al., 1961). The surface color of strain 1 was yellowish white, strain 2 was
pale yellow and the surface color of strain 3 was cream colour.

According to the result of biochemical test, catalase test, nitrate reduction test,
citrate test, methyl red test, urease test, starch hydrolysis test and sugar fermentation
test indicated positive and negative reactions. Catalase test, isolated bacterial strains
show bubbles, thus strain 1, strain 2 and strain 3 were positive. Nitrate reduction test,
isolated bacterial strain showed red color and colorless, thus strainl and strain 3were
positive and strain 2 was negative. Citrate test, isolated bacterial strains 1 showed blue
color, thus negative and strain 2 and 3 showed green color, it is positive. Methyl red
test, isolated bacterial strain showed red color and colorless, thus strain 2 and 3 were
positive and strain 1 was negative.

Among these three isolated endophytic bacterial strains, strain 1 and strain 2 were
Gram positive and strain 3 was Gram negative. All isolated bacterial strains were
aerobic bacteria. According to the morphology, microscopic characters and
biochemical characteristics of isolated bacterial strain 1 was identified as Bacillus,
strains 2 and 3 were members of Micrococcus and Neisseria. These strains were
supposed to the 8" edition of Bergey’s Manual of Determinative Bacteriology (1974).
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In conclusion, all isolated strains: Bacillus, Micrococcus and Neisseria were plant
growth promoting bacteria according to literatures. Therefore, these endophytic
strains should be utilized as bio-fertilizers to promote the growth and yielding of some
crops such as peas, beans, pepper, egg plants, etc. for further research.
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