
Fakultas Matematika dan Ilmu Pengetahuan Alam
Jurusan Biologi

Universitas Lampung

Achmad Arifiyanto M.Si

Algae 
Microbiological Approach



Introduction 

• What are algae definition according to you?
• How were they gain their nutrition?
• Why do we should learn this topic ?
• How do algae can provide benefit to us?



Objective 
• Algae are simple organisms. Many 

are unicellular, while others are
• multicellular and more complex, 

but they all have rudimentary 
conducting tissues. They also 
exhibit a wide range of variation 
from a morphological and 
reproductive point of view. Algae 
are biochemically and 
physiologically very  similar to the 
rest of plants: they essentially have 
the same metabolic pathways, 
possess chlorophyll, and produce 
similar proteins and carbohydrates
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Objective 

• Algae also lack true 
roots, stems, and 
leaves—features they 
share with the 
avascular lower plants 
(e.g., mosses, 
liverworts, and 
hornworts). 
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Objective 
• Beginning in the 1830s, 

algae were classified 
into major groups based 
on colour—e.g., red, 
brown, and green

• he colours are a reflection of 
different chloroplast pigment
s, such 
as chlorophylls, carotenoids, 
and phycobiliproteins.

Algae 

https://www.britannica.com/science/chloroplast
https://www.britannica.com/science/chlorophyll
https://www.britannica.com/science/carotenoid


• Microalgae 

Size 

• Macroalgae
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Objective 
• Many algae consist of only 

one cell, while the largest 
have millions of cells. In large, 
macroscopic algae, groups of 
cells are specialized for 
specific functions, such as 
anchorage, 
transport, photosynthesis, 
and reproduction; such 
specialization indicates a 
measure of complexity and 
evolutionary advancement.

Algae 

https://www.britannica.com/science/photosynthesis


Classification 
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Shapes diversity



Shapes diversity















Nutritional strategies
• Obligate heterotrophic algae: they are primarily heterotrophic, but 

are capable of sustaining themselves by phototropy when prey 
concentrations limit heterotrophic growth (e.g., Gymnodium
gracilentum, Myzozoa);

• Obligate phototrophic algae: their primary mode of nutrition is 
phototrophy, but they can supplement growth by phagotrophy
and/or osmotrophy when light is limiting (e.g., Dinobryon
divergens, Ochrophyta); 

• Facultative mixotrophic algae: they can grow equally well as 
photoautotrophs and as heterotrophs (e.g., Fragilidium
subglobosum, Myzozoa); 

• Obligate mixotrophic algae: their primary mode of nutrition is 
phototrophy, but phagotrophy and/or osmotrophy provide 
substances essential for growth (in this group, we can include 
photoautoxotrophic algae) (e.g., Euglena gracilis, Euglenozoa).



Reproduction 

• Binary Fission or Cellular Bisection



• Zoospore, Aplanospore, and Autospore



• Autocolony Formation



Spirogyra sp.

• Fragmentation



• Resting Stages



Haplontic or Zygotic Life Cycle



Diplontic or Gametic Life Cycle



Diplohaplontic or Sporic Life Cycles



Roles 
• Oxygen producer 
• Carbon cycle
• Bionergy producer

– Biorefining
– Biogas
– Bioethanol 

• Food producer
– Animal
– Plant 
– Human
– Other organisms

• Biofertilizer/Biochar
• Bioremidiation
• Bioindicator





Algae utilization 



Bioprocess 



Summary 

• Macro
• Micro
• Freshwater 
• Marine
• Roles

– Bioindicator
– Toxic
– Bloom
– Energy
– Biosources

• Oil
• Protein
• Carbo
• Biorem
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