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he genus Bacillus represents a significant group of Gram-positive, rod-shaped,

endospore-forming bacteria that are found extensively in natural and artificial
environments. They are vital for ecological functions and widely applied in agriculture,
biotechnology, and medicine. Morphological identification is a foundational step in microbial
taxonomy and diagnostic microbiology, offering rapid, cost-effective insight into bacterial
classification. Bacillus spp. can be identified based on colony characteristics on various
media, cellular structure under microscopy, spore positioning and shape, motility, and
pigment production. This article provides a detailed overview of the morphological traits of
Bacillus spp., illustrating their taxonomic significance, biological role, and variations among
key species. Although advanced molecular tools now dominate identification protocols,
classical morphological characterization remains a critical component of microbiological
education, research, and application.

Key words: Gram positive, Morphology, Taxonomy, Cellular Structure

Introduction

The genus Bacillus, first described by Ferdinand Cohn in the late 19th century, encompasses
a diverse group of aerobic or facultatively anaerobic, spore-forming bacteria. Members of this
genus are ubiquitous, inhabiting soil, freshwater, marine ecosystems, plant surfaces, and even
extreme environments. Their ability to form highly resistant endospores ensures survival
under adverse conditions such as heat, desiccation, and UV radiation. Morphological
observation remains a cornerstone in the initial identification and differentiation of Bacillus
species. With increasing interest in their application in biofertilizers, biopesticides, and
enzyme production, accurate and rapid identification based on morphology aids in both
academic and industrial research.

Colony Morphology

Colony morphology is the macroscopic appearance of bacterial growth on solid media such
as nutrient agar or tryptic soy agar. It provides immediate, observable clues for differentiating
Bacillus spp.

Cellular Morphology

Microscopic examination, typically using Gram staining and phase-contrast microscopy,
provides critical insights into cellular morphology.

Key features include:

- Rod-shaped cells

- Occurring singly or in chains

- Gram-positive staining (though older cultures may be Gram-variable)

- Motile via peritrichous flagella

ACRI MACATINE ISSN: 3048-8656 Page 399

ande

2

Neo G “gﬁ&}

(&)

[0

0T

O, S
N G

<]
[©)

I
C?\IO (o2

mjﬁr\%} fo )
oS C

o o
3 Y
o) o)

O ([

po))
GV

Joc
VO
(e}

o anfbo o At adbe afio oo

o ¢, .
6@0 oV

pe)

O ([

) ?\‘@ [o22)
(e}

st

Cﬁ‘?gw@ o2

)

0 ndho anfleo Qnste

)

SRS

4

2,

o

(&}

P

o

Sevo

FREo GRE

o G

2,

o

(&}

I

o Cébé%u(@

Y

(&}

g

2

1S e

(o2
(@)

)

andon

0

)

ZE[45e)

d\“@ [og

o s

Y

(&}

g

SR

D C

andon

e

B
g

O Cébé%gé?
%

[
oo

I C

(&)

DO

o GV

SIS s
D CVRE

anden

vl

o C%Dé% s

(S

il
)

D C

&n
(&)

D0

it

0

03¢

aso o

T
k:'\‘%}

&
(&}

7O

O ([

G GV
(o}

D¢

Sl
Ko

) ([

st
J%T\

T

Xelind
BEVD O

I
o B
[©)

Sto

{

SAcSt

st
J%T\

T

o

po)e]

(&}

%Q

B FRg S

2

Sicad

o1

ans
)

S0 %

ﬂ\é@

D¢

e q
Sola? %?~§3

O

s

e %, |


mailto:sanjeev15052004@gmail.com

Sanjeev et al. (2025) Agri Magazine, 02(07): 399-400 (JULY, 2025)

Endospore Characteristics

Endospore formation is a hallmark of the Bacillus genus and serves as a diagnostic feature.
Spore position (central, subterminal, or terminal), shape, and staining characteristics help
distinguish species. Endospores provide resistance to environmental stressors and allow for
long-term survival.

Motility and Flagella

Most Bacillus species exhibit motility via peritrichous flagella. This motility can be observed
using the hanging drop method or soft agar stabbing. Non-motile species like Bacillus
anthracis are exceptions.

Pigment Production and Other Distinguishing Traits

Certain Bacillus species produce pigments or have specific colony textures that assist in
identification. For example, Bacillus subtilis has a dry, rough colony while Bacillus
megaterium shows smooth, mucoid colonies.

Application of Morphological Traits in Identification
Morphological traits provide rapid preliminary identification and are especially useful in
educational and diagnostic contexts where molecular tools may be unavailable.

Conclusion

Morphological characterization remains a fundamental and invaluable approach in
identifying Bacillus species. The genus exhibits a wide range of colony and cellular features,
including distinctive spore formation, motility, and pigmentation, which collectively aid in
differentiation. While molecular diagnostics offer precision, traditional morphological
methods remain relevant due to their accessibility, simplicity, and effectiveness in initial
screening.
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