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Abstract 

 
Organisms under Kingdom Monera are known 

for its diversity which can be classified as either 
Phylum Schizophyta and Phylum Cyanophyta. In the 
experiment, the morphology and distinct differences of 
the different specimens - Bacillus subtilis, Escherichia 
coli, Clostridium botulinum, Vibrio comma, Spirillum 
volutans, Streptococcus, Anabaena, Nostoc and 
bacteria types in a mixed smear were identified. 
Results show that the bacteria belonging to phylum 
Schizophyta are Bacillus subtilis, Escherichia coli, 
Clostridium botulinum, Vibrio comma, Spirillum 
volutans and Streptococcus while the bacteria 
observed under phylum Cyanophyta are Anabaena 
and Nostoc. Furthermore, it was observed that 
organisms under the same phyla possess similar 
characteristics and morphology.  

 
 
 
Introduction 
 

Over the thousand years, variety of species has evolved in the world. This led 
to the variety of ways of how organisms are classified. In fact, Robert Whittaker 
was able to propose the five kingdom system which includes Monera, Protista, 
Fungi, Plantae, and Animalia. Among these five kingdom is Kingdom Monera 
which is considered the most ancient living form on earth. Organisms under this 
kingdom are unicellular which lacks membrane bound nucleus and organelles 
like mitochondria, plastids, golgi apparatus, lysosomes, endoplasmic reticulum 
and centrosome. Moreover, it has naked DNA which means that it is not enclosed 
by nuclear envelope. Lastly, it moves either by flagella, secreting slime or by axial 
filiments and reproduces asexually by binary fission (Byju’s The Learning App, 
2016). 

 
Organisms under Kingdom Monera can be classified into bacteria under the 

Phylum Schizophyta and cyanobacteria or commonly called blue green algae 
under Phylum cyanophyta. Bacteria are comparatively smaller than 
cyanobacteria. They bear flagella which acts as locomotory organ and has 1-2 
layer of cell wall composed of glycolipids and peptidoglycan. They contain 
bacteriochlorophyll pigment but has no accessory pigment. It has also reserve 
food called glycogen but has no heterocyst which is needed for nitrogen fixation. 
Organisms under phylum Schizophyta can be further classified according to its 
shape as coccus for the spherical-shaped bacteria, bacillus for rod-shaped 
bacteria, and spirillum for the spiral-shaped bacteria (Pokhrel, 2015). On the 



other hand, according to Manisha (n.d.), cyanobacteria are larger than Bacteria. 
They do not usually bear flagella unlike the Bacteria. They have 4 layered cell 
wall which is composed of cellulose and pectin. Their photosynthetic pigment is 
chlorophyll-a while their reserve food is Cyanophycean starch; and unlike 
Bacteria, cyanobacteria has heterocyst needed for nitrogen fixation.  

 
In the experiment, the group aims to: 

a. To view the different representative examples of bacteria and 
 cyanobacteria 

b. describe the morphology of the specimen under the microscope 
 
 
Materials and Methodology 
 

The different member species under Kingdom Monera were 
observed  in this experiment with the use of the compound microscope (with 
illuminator) at 100x and 400x magnifications. These include prepared slides of 
species classified under phylum Schizophyta and phylum Cyanophyta. The 
bacteria observed under phylum Schizophyta are Bacillus subtilis, Escherichia 
coli, Clostridium botulinum, Vibrio comma, Spirillum volutans and Streptococcus. 
While, the bacteria observed under phylum Cyanophyta are the cyanobacteria - 
Anabaena and Nostoc. Prepared slides of coccus smear and bacteria types in 
mixed smear were also observed under the microscope.  

 
 

Results and Discussion 
 

 
Bacteria types in a mixed smear 

Fig. 1. Mag. 400x 
 

There are three types of bacteria in the slide namely: coccus, bacillus, and 
spirillum. Carbol function stain was used to distinguish the three from each other. 



 

 
Fig. 2. Bacillus subtilis 

Mag. 1000x 
 

Bacillus subtilis is a rod shaped 
bacteria with rigid cell walls and  
occurs as short chains, small clumps, 
or single cells. 

 
 
 
 
 
 
 
 
 

 
Fig. 3. Escherichia coli 

Mag. 1000x 
 

Escherichia coli is a gram negative, rod 
shaped bacteria commonly found in 
lower intestines of endotherms. It 
possesses adhesive fimbriae and a cell 
wall that consists of an outer 
membrane. 

 
Different types of bacteria mixed in a smear was observed under the 

microscope (seen in figure 1). The smear includes the three types of bacteria 
namely coccus, bacillus and spirillum. These three types of bacteria was 
distinguished by using Carbol function which stains every cell. When they are 
destained with acid-alcohol, only non-acid-fast bacteria are not stained since they 
do not have a thick, waxy lipid layer like acid-fast bacteria. When counter stain is 
applied, non-acid-fast bacteria pick it up and become blue when viewed under 
the microscope (Neelsen, 2014). 
 

The bacteria observed under phylum Schizophyta are Bacillus subtilis, 
Escherichia coli, Clostridium botulinum, Vibrio comma, Spirillum volutans, 
Streptococcus and Coccus smear. As seen in figure 2, Bacillus subtilis is a rod 
shaped bacteria having rigid cell walls which occurs as short chains, small 
clumps, or single cells. It has cell wall consist of thick layer of peptidoglycan 
which surrounds the cell membrane and gives the bacterial cell shape and 
structure. It has a single circular chromosome located in the nucleoid region of 
the cytoplasm. B. subtilis has a significant role in the replenishment of soil 
nutrients by supplying the carbon cycle and nitrogen cycle. However, unlike other 
bacteria, its chromosome does possess genes which can be useful for making 
antibiotics and compounds that can be used in bioremediation for cleaning the 
environment (Steele, 2003). 

 
Another bacteria under phylum Schizophyta is Escherichia coli. As seen in 

figure 3, it is a gram negative, rod shaped bacteria which is commonly found in 
lower intestines of endotherms. According to Karve (2017), it possesses 
adhesive fimbriae and a cell wall that consists of an outer membrane. Its outer 



membrane surrounds the cell wall and provides a barrier to certain antibiotics like 
penicillin. It has the ability to change its shape especially when exposed to 
unfavorable by increasing its length or forming long chains. E. coli is known to 
cause serious food poisoning to their hosts. In addition, some strains of E.coli can 
cause diarrhea, anemia, and urinary tract infection. However, despite these 
negative attributes, it produces digestive enzymes which are essential for 
breaking down of food which are helpful for boosting digestion leading to easy 
absorption of proteins and nutrients.  
 

 
 
 
 
 
 
 

 
 

Fig.4. Clostridium botulinum 
Mag. 400x 

 
Clostridium botulinum is a 
gram-positive, rod-shaped, anaerobic, 
spore-forming, motile bacterium with 
the ability to produce a neurotoxin 
known as botulinum. 

 
Fig.5. Vibrio comma 

Mag. 400x 
 

Vibrio comma exhibits a comma shape 
because of presence of one flagella at 
one cell pole. It also has very thin 
fibrous layer outside the outer 
membrane. 

 
Aside from Bacillus subtilis and Escherichia coli, as seen in figure 4, 

Clostridium botulinum a gram-positive, rod-shaped, anaerobic, spore-forming, 
motile bacterium with the ability to produce a neurotoxin known as botulinum. 
These spores are considered the dormant state of bacteria which can exist under 
extreme conditions. It is known to be rare bacteria but possess serious illnesses 
such as paralysis when ingested (Mayo Clinic, 2010).  

 
Vibrio comma is a type of organism which also belongs to the phylum 

Schizophyta. It exhibits a comma shape because of presence of one flagella at 
one cell pole (as seen in figure 5). It also has very thin fibrous layer outside the 
outer membrane. It is considered a facultative anaerobe which has a flagellum at 
one cell pole which also undergo respiratory and fermentative metabolism 
(Trucksis, 1998). According to Bethesda (2017), when ingested, it can cause 
diarrhea and vomiting in a host from hours to days of ingestion and cholera. This 
is because V. comma releases a toxin which causes an increased amount of 
water to be released from cells which lines the intestines. 
 



 
Spirillum volutans 
Fig. 6. Mag. 400x 

 
Spirillum volutans have large, elongate, 
spiral shaped, rigid cells which have 
tufts of flagella at both poles. 

 
 

 
Fig. 7. Streptococcus 

Mag. 400x 
 

Streptococcus is a gram positive 
bacteria which may be spherical, ovoid, 
or cocci shaped. It often occur in pairs 
or chains when grown in liquid media 
but are sometimes elongated in the 
axis of the chain to form a lancelate 
shape. 

 
Coccus smear 

Fig. 7. Mag. 400x 
 

A Coccus smear is composed of spherical-shaped bacteria. It is one of the three 
distinct bacterial shapes, the other two being rod-shaped and spiral-shaped cells. 

 
Spirillum volutans and Streptococcus also belong to phylum Schizophyta. 

Spirillum volutans has large, elongate, spiral shaped, rigid cells which have tufts 
of flagella at both poles (as seen in figure 6). It is known to have a 
crescent-shaped bipolar facicle of flagella which assists them in their movement 
of reverse swimming. It is found on stagnant water and places with poor 
sanitation causing rat bite fever, lyme disease, and syphilis to humans (Aryal, 
2015).  
 

Last type of organism belonging to phylum Schizophyta are Streptococcus 
which can be classified as Coccus or those spherical shape (seen in figure 7). As 
seen in figure 7, Streptococcus is a gram positive bacteria which may be 
spherical, ovoid, or cocci shaped. It often occur in pairs or chains when grown in 
liquid media but are sometimes elongated in the axis of the chain to form a 



lancelate shape. Moreover, it is non-motile and non-spore forming facultative 
anaerobes whose growth and nutrition is enhanced by addition of blood. It is 
known to cause rheumatic fever, impetigo, pharyngitis, laryngitis, toxic shock 
syndrome, scarlet fever, and endocarditis. Variety of illness is caused by 
Streptococcus since it has the ability to colonize and rapidly multiply and spread 
in its host while confusing the immune system (Todar, 2012). 
 

 
Anabaena 

Fig. 8. Mag. 400x 
 

Anabaena cells are attached to form 
unbranched filaments which appear 
twisted and coiled. It has a filaments 

which contains string of cells. 

 
Nostoc  

Fig. 9. Mag. 400x 
 

Nostoc cyanobacteria forms colonies 
which are composed of filaments of 

moniliform cells. 

 
Anabaena are organisms whose cells are attached to form unbranched 

filaments which appear twisted and coiled. It has a filaments which contains string 
of cells. Two types of specialized cells may be present in various numbers within 
a filament of vegetative cells (Fig. 8). It has two types of specialized cells - 
akinetes and heterocysts; akinetes are spherical or sausage shape which larger 
while heterocysts appear empty but are spherical. It is commonly found as 
plankton in shallow water and moist soil. It is known to produce several types of 
toxins such as Anatoxin-a which causes a depolarizing neuromuscular blockade 
and Microcystins, commonly known as hepatotoxins which alter the cytoskeletal 
components of hepatocytes causing blood accumulation within the liver (Crayton, 
n.d.). 
 

Nostoc is another type of organism which belongs to Phylum Cyanophyta. 
Nostoc cyanobacteria forms colonies which are composed of filaments of 
moniliform cells. According to Sinha, Its cells are arranged in beadlike chains 
which are grouped together in a gelatinous mass (as seen in Fig. 9). It contains 
pigments like blue phycocyanin, red phycoerythrin, and chloropyll and has the 
ability to fix nitrogen in specialized cells called heterocysts. It is known for having 
unique adaptations which allow them to survive in extreme environments and can 
help advance fertilizer production (2017). 

 



Conclusion 
 

Organisms under Kingdom Monera are considered prokaryotes which do not 
have a well-defined cell structures. Their cells do not have nuclear membrane, 
their chromosome are single and circular and they lack membrane bound cellular 
organelles. Kingdom Monera can further be subdivided into phylum Schizophyta 
or the Bacteria and phylum Cyanophyta or the Cyanobacteria. Belonging to the 
phylum Schizophyta are Coccus, Bacillus, Spirillum which are considered the 
basic forms according to shape. In addition, staphylo, strepto, and diplo bacteria 
also belong under phylum Schizophyta. On the other hand, cyanobacteria are 
those organisms which are considered the blue-green algae such as Nostoc and 
Oscillatoria. It is believed that regardless of the identity of these monerans, they 
have a significant role in the environment but may contribute to different illnesses 
experienced by human such as cholera and neuromuscular blockade. 
 
Guide Questions: 
 
1. Describe the distinguishing feature of the members of the Kingdom Monera. 

Organisms under Kingdom Monera are considered unicellular organisms 
which lack nuclear membrane and membrane bound organelles. They are 
unicellular organisms which do not have specific mode of nutrition and can 
either aerobic or anaerobic. They survive in harsh and extreme chronic 
conditions and can be found in hot springs, under ice, in deep ocean floor, in 
deserts and on or inside the body of plants and animals (Biology Tutor Vista, 
2017). 
 

2. Describe the differences between bacteria and cyanobacteria. 
Cyanobacteria are organisms which obtain their energy through 

photosynthesis which produces oxygen. Bacteria are organism a large group 
of unicellular microorganisms that have cell walls but lack organelles and an 
organized nucleus. These bacteria are organisms smaller than cyanobacteria 
having 1-2 layers of cell wall and bear flagella which acts as a locomotory 
organ while these cyanobacteria are organisms which have 4 layers of cell 
wall but do not have flagella. In addition to these, the photosynthetic pigment 
of bacteria is bacteriochlorophyll while chlorophyll a for cyanobacteria. Lastly, 
sexual reproduction of bacteria takes place by transformation, conjugation 
and transduction while no sexual reproduction is happening in cyanobacteria 
(Pohkrel, 2015).  

 
3. Discuss the morphology of representative examples of bacteria and 
 cyanobacteria. 
 

a. Spirillum volutans have large, elongate, spiral shaped, rigid cells which 
have tufts of flagella at both poles. 
 



b. Anabaena cells are attached to form unbranched filaments which appear 
twisted and coiled. It has a filaments which contains string of cells. 
 
c. Vibrio comma exhibits a comma shape because of presence of one flagella 
at one cell pole. It also has very thin fibrous layer outside the outer 
membrane. 
 
d. Nostoc cyanobacteria forms colonies which are composed of filaments of 
moniliform cells. 
 
e. Bacillus subtilis is a rod shaped bacteria with rigid cell walls and occurs 
occurs as short chains, small clumps, or single cells. 
 
f. Coccus smear is composed of spherical-shaped bacteria. It is one of the 
three distinct bacterial shapes, the other two being rod-shaped and 
spiral-shaped cells. 
 
g. Escherichia coli is a gram negative, rod shaped bacteria commonly found 
in lower intestines of endotherms. It possesses adhesive fimbriae and a cell 
wall that consists of an outer membrane. 
 
h. Clostridium botulinum is a gram-positive, rod-shaped, anaerobic, 
spore-forming, motile bacterium with the ability to produce a neurotoxin 
known as botulinum. 
 
i. Streptococcus is a gram positive bacteria which may be spherical, ovoid, or 
cocci shaped. It often occur in pairs or chains when grown in liquid media but 
are sometimes elongated in the axis of the chain to form a lancelate shape. 
 
j. There are three types of bacteria in the slide namely: coccus, bacillus, and 
spirillum. Carbol function stain was used to distinguish the three from each 
other. 
 

 
4. Explain the mechanism of gram staining. 

In gram staining, the purple dye and iodine in the cytoplasm of each 
bacterium is combined which becomes the dark violet and purple color. 
Those bacteria that retain the violet or purple color after the alcohol has 
attempted to decolorize them are gram-positive. On the other hand, bacteria 
that lose the dark violet or purple color are gram-negative. Because 
gram-negative bacteria are colorless after the alcohol wash, they are no 
longer visible which leads to application of safranin which turn the 
gram-negative bacteria to pink. Stains like safranin that have contrasting 
color to the primary stain are called counter stains. Since gram-positive 
bacteria the original purple stain, they are not affected by safranin counter 
stain. 



 
5. Discuss the ecological roles performed by cyanobacteria. 

Cyanobacteria have significant role in the nitrogen cycle. They are 
important organisms for the health and growth of plants. They belong to the 
group of organisms that can convert atmospheric nitrogen into an organic 
form, such as nitrate and ammonia (UCMP Berkeley, n.d.).  
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