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General Characters of Algae 

 Algae are a diverse group of autotrophic organisms that perform photosynthesis and are 

mainly aquatic in nature. They range from unicellular microscopic forms to large multicellular 

seaweeds. Algae form the base of aquatic food chains and contribute significantly to global 

oxygen production and carbon fixation. 

Habitat 

 Algae are predominantly aquatic organisms and are found in a wide variety of habitats. 

They occur in both freshwater (ponds, lakes, rivers) and marine environments (oceans, estuaries), 

but some are terrestrial, growing on moist soil, rocks, walls, and tree trunks. Certain algae thrive 

in extreme environments, such as thermal springs (Thermophilic cyanobacteria) or polar 

snowfields (snow algae). Some algae also form symbiotic associations with other organisms; for 

example, Trentepohlia lives on tree bark, and Nostoc is found in the coralloid roots of cycads. 

Algae in lichens form a mutualistic partnership with fungi. 

Thallus Organization 

 The body of an alga is called a thallus, which is typically simple and lacks true roots, 

stems, and leaves. Thallus organization varies greatly among different algal groups. It may be 

unicellular and motile (e.g., Chlamydomonas), colonial (e.g., Volvox), filamentous (e.g., 

Spirogyra), or parenchymatous (e.g., Ulva). In some large brown algae, such as Laminaria, the 

thallus shows a high degree of tissue differentiation and may appear like higher plants but lacks 

vascular tissue. 

Cell Structure 

 Algal cells may be prokaryotic or eukaryotic. Cyanobacteria, often called blue-green 

algae, are prokaryotic and lack membrane-bound organelles. Other algae are eukaryotic and 

possess a true nucleus, chloroplasts, mitochondria, and other organelles. The cell wall is 

generally made of cellulose, though in some groups it may contain pectin, calcium carbonate, 

silica, or algin. The chloroplasts vary in shape (cup-shaped, ribbon-like, star-shaped, or spiral) 

and contain pyrenoids for starch storage. Depending on the group, algae store reserve food as 

starch, laminarin, floridean starch, or oil droplets. 

Pigmentation 

 Photosynthetic pigments in algae are highly diverse and serve as the basis for 

classification. All algae possess chlorophyll a, but additional pigments such as chlorophyll b, c, 
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d, e, carotenoids (carotenes and xanthophylls), and phycobilins (phycocyanin and phycoerythrin) 

vary among groups. These pigments determine the color of the algae: green (Chlorophyceae), 

brown (Phaeophyceae), red (Rhodophyceae), and blue-green (Cyanophyceae). The accessory 

pigments absorb different wavelengths of light, enabling algae to perform photosynthesis 

efficiently even at various depths in water bodies. 

Mode of Nutrition 

 Most algae are photoautotrophic, meaning they synthesize their own food using sunlight, 

carbon dioxide, and water through photosynthesis. However, some algae, such as Euglena, 

exhibit mixotrophic nutrition, alternating between autotrophic and heterotrophic modes 

depending on environmental conditions. Some unicellular algae may survive temporarily as 

saprotrophs, absorbing organic matter in the absence of light. Overall, algae are major producers 

in aquatic ecosystems, forming the base of the food pyramid. 

 Reproduction 

 Algae reproduce by vegetative, asexual, and sexual means. Vegetative reproduction 

occurs through fragmentation or binary fission. Asexual reproduction is accomplished by spores 

such as zoospores (motile), aplanospores (non-motile), or akinetes (resting spores). Sexual 

reproduction varies and can be isogamous (fusion of similar gametes), anisogamous (fusion of 

dissimilar gametes), or oogamous (fusion of a large non-motile egg and a small motile sperm). In 

advanced algae like Fucus, gametes are produced in specialized sex organs called conceptacles. 

Life Cycles 

 Algae exhibit a variety of life cycle patterns, ranging from simple to complex. The 

haplontic life cycle, where the main vegetative phase is haploid (e.g., Chlamydomonas), is 

common in green algae. In contrast, brown algae like Fucus exhibit a diplontic life cycle, with a 

diploid dominant phase. Many algae show alternation of generations, either isomorphic 

(morphologically similar haploid and diploid stages, e.g., Ulva) or heteromorphic (different 

looking gametophyte and sporophyte, e.g., Laminaria). These variations make algae excellent 

models for studying evolutionary biology and reproductive strategies. 
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