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Abstract 

This study was conducted in the botany laboratory department of biology Al-Farabi University College for 

determine the effects of the nutrient enrichment on growth of algae chroococcus in fresh water. The term 

enrichment normally has positive connotation nutrient enrichment in our rivers, estuaries and lakes causing 

economic problems and substantial ecological across the nation. Enrichment ‘chlorophyll A. and optical 

density’ were estimate quantitatively by using spectrophotometer device at the ‘650 nm’ and ‘533 nm’ 

respectively results were shows increasing the enrichment of chroococcus. 
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Introduction 

Algae are aquatic ‘plantlike’ organisms; algae encompass many of simple 

structures ‘from single celled phytoplankton floating’ in the water to large 

seaweeds (macro algae) which attached the ocean floor (Russell, 2014). 

Algae could be find presenting in oceans, rivers, ponds, lakes and in snow 

or any area of the Earth. Therefore, only makes algae plantlike instead of 

plant due to algae were mostly called ‘primitive plants’ other term like 

(protists) would be used (Guiry, 2014). Term protist might be a high 

accurate particularly for a single celled phytoplankton (Chu, 2003). 

Although larger (more complex algae) including chara as well as kelp 

were mainly mistake for submerge plant. Differences between those 

submerged and seaweed plant are in their structures. Macro algae were 

simple and they attach themselves, instead of true roots, to the seabed with 

a holdfast (Guiry, 2014). 

Aquatic plant either emergent or floating submerged (starting in the water 

and growing out) has special parts like roots, leaves or stems (Royce, 

2014). In addition, maximum of plant has vascular structure (phloem and 

xylem) that carried nutrient throughout plants, while algae contains 

chlorophyll (as plants) but have not the special structure (Chu, 2003). 

Algae are sometime, consider protist, but in other time are classify as plant 

or choromist. Phytoplankton were makeup of single-celled cyanobacteria 

and algae. Such as algae would be single-celled, filamentous ‘stringlike’ 

and plantlike, algae are usually difficult to classification. More 

organization (group algae) via their primary color (green, brown or red) 

though that create high problem than solves (Guiry, 2014). Different algae 

species were vast varies from each other not only in the pigmentation, but 

also in cellular-structure, chosen environment and complexity (Guiry, 

2014 and National Taiwan Museum, 2006). Like, algae taxonomy was 

still under debates with the some organization classification of algae plant 

under various kingdom include (Plantae, Chromista or Protozoa) (Guiry, 

2014). While overarching kingdoms classifying are not always agreed 

according to species, class, family, genus or phylum. For more complicate 

these nomenclatures single-celled, algae usually fall under phytoplankton 

broad categories (National Taiwan Museum, 2006). 

Cyanobacteria (blue-green algae) 

Blue - green algae are type of bacteria, although have ability for conduct 

photosynthesis for the energy. These mean which they are single - celled 

prokaryotic (or simple) organism. Prokaryotic mean that cyanobacteria 

have not the nucleus and other membrane - bound organelles within them 

wall of cells (National Taiwan Museum, 2006). 

Cyanobacteria is an only bacteria contains chlorophyll A, which the 

chemical requirement for oxygenic photosynthesis (the same process) 

which uses via algae and plants (Allen, 2001 and Todar, 2012). For 

producing oxygen in addition to glucose sugars for energy, can be using 

water, carbon dioxides and the sunlight for this process. For capture the 

energy from sunlight, Chlorophyll A is used for helping these processes. 

Another bacterium shall be consider photosynthesizing organism after 

following various processes known as (bacterial photosynthesis and 

anoxygenic photosynthesis) (Todar, 2012). Instead of chlorophyll A, this 

process uses bacteriochlorophyll (Delwiche, 1998). These cells of 

bacteria, to manufacture sugars, are used carbon hydrogen sulfide and 

dioxide instead of water. Bacteria are not used oxygen in the 

photosynthesis but finally produces anaerobically energy without oxygen 

(John et al., 2013). 
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For use in cellular respiration, Cyanobacteria with another phytoplankton 

photosynthesize such as plants are producing same oxygen and sugar. As 

well as chlorophyll A, (blue - green algae) are contain a pigments 

phycocyanin and phycoerythrin, which give their bluish tints of bacteria 

hence name (blue - green algae) (Speer, 1997). The microorganism 

contains internal sac, although not having a nucleus, these called (gas 

vacuole) which help them to floating near surfaces of water (Zimmerman, 

2014). 

Cell Structure and Metabolism 

Chroococcus cell is rod or ovoidal shape unicell with range of diameter 

between (0.4 - 40) µm (Ditty et al., 2003). As well as physical similarity, 

algae and cynaobacteria also share similar habitat normally grow together 

(Kirkwood et al., 2001). Chroococcusis are autotrophic organisms has the 

ability for survive without any oxygen source or freshwater. Chroococcus 

using sunlight as the catalyst to produce adenosine triphosphate and 

oxygen through methods of phtosynthetic (kerians, 2016). 

Although has been identifying in the water source with high salinity, 

Chroococcuses are known for inhabiting areas of freshwater 

traditionally. Chroococcus also has been find in plankton inhabiting water 

reserves. Chroococcuses are usually incorrect identify for that outlining 

the true habitats patterns are difficulties (Guiry, 2017). 

Material and Methods 

The experiment was carried out in the glass pelvis filled with   quarter 

volum of media (Chu-10 ) and compelet volum water, adding small 

quantity blue-green Chroococcus algae (was taken from lake in 

University of Baghdad), light and oxygen sources (figure 1). 

After one week we noted the growth of green algae on bottom of  the 

pelvis, during this period we taken three samples from water of the pelvis. 

Firstly after 7 days, secondly after 14 day and finally after 20 days to note 

the change in growth and biomass of algae and by using 

spectrophotometer device we determine the chlorophyll A and O.D. for 

the samples at 630nm and 533 nm wavelength respectively. 

 

  

Figure 1: Algae glass pelvis with oxygen and light sources 

Results 

When measure the chlo. A, O.D. after two weeks, results (table 1) showed increasing value of chlo. A and O.D. in stationary phase was 1.5147, 1.7196 

respectively and after twenty days, results, showed less than value of chlo. A, O.D. in death phase 0.1777, 0.1664 respectively (figure 2). 

 

 

Figure 2: The relation between time in the days and the density of chlo. A and O.D. 
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Table 1: Results of O.D and Chlo. A 

Discussion 

Table 1, shows that the chlorophyll A concentration and O.D. were 

determined using spectrophotometer device at (630nm and 533nm) 

respectively because at these wavelengths we get a good absorbance to 

the UV lights. As shows from graph 1 the sample control represent the 

log phase when the algae rapidly growth because of high concentration of 

nutrients (media that used). Sample 1 represent stationary phase when the 

both growth and death are balanced, lastly the two sample was the death 

phase at the nutrient media was consumed in agreement with Todar, 2012 

and Guiry, 2017. 

Our results not agreement with Griffiths MJ et al., 2011, they find that 

high significant linear relationships between cell number and O.D. and, 

in the exponential growth phase, for actively growing cells, but not for a 

stationary phases cells. It is the most likely because a cells culture in a 

stationary phase is mixture of the growing in addition to senescing cell 

with high different pigmentations. Light limitation apparently does not 

affect the O.D. cell number relationships strength. 

References: 

1. Allen J. (2001). Ultraviolet Radiation: How it Affects Life on 

Earth. In NASA Earth Observatory.  

2. Chu A. (2003). Marine Botany, Prionitis lanceolata. In 

Monterey Bay Aquarium Research Institute. 

3. Delwiche C. F. (1998). Anoxygenic Photosynthetic Bacteria: 

Proteobacteria.mIn Photos- ynthetic Life.  

4. Ditty J.L, S.B Williams, and S.S. Golden, Annu. Rev. Genet. 

(2003). A Cyanobacterial Circadian Timing Mechanism. 

37:513-543. 

5. Griffiths MJ, Garcin C, van Hille RP, Harrison STL. (2011). 

Interference by pigment in the estimation of microalgal biomass 

concentration by optical density. Journal of Microbiological 

Methods. 85:119-123. 

6. Guiry M. (2014). In the Seaweed Site: information on marine 

algae.  

7. Guiry M.D. (2017). Algae, (Created: 11 April 2002 by M.D. 

Guiry  

8. John Wiley & Sons. (2013). Cell and Molecular Biology 

7E.University of Kentucky. Custom Edition Karp: Hoboken, 

NJ. 

9. Keiran Stevenson. (2016). General calibration of microbial 

growth in micro platereaders, by Scientific Reports. 6:38828. 

10. Kirkwood AE,Nalewajko C, Fulthorpe RR. Can J Microbiol. 

(2001). "The occurrence of cyanobacteria in pulp and paper 

waste-treatment systems". National Taiwan Museum. 

47(8):761-766. 

11. Royce Robinson. (2014). Plant Identification. Department of 

Wildlife & Fisheries Sciences. In Aqua Plant: A Pond Manager 

Diagnostics Tools.  

12. Russell Callender. (2014). Harmful Algal Blooms. In National 

Ocean Service.  

13. Speer B.R. (1997). Photosynthetic Pigments in Glossary. 

14. Todar K. (2012). Diversity of Metabolism in Procaryotes. In 

Online textbook of bacteriology. 

15. Zimmerman L. (2014). Phytoplankton in Biological Resources. 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI: 10.31579/2692-9406/097

 

Ready to submit your research? Choose Auctores and benefit from:  
 

 fast, convenient online submission 

 rigorous peer review by experienced research in your field  

 rapid publication on acceptance  

 authors retain copyrights 

 unique DOI for all articles 

 immediate, unrestricted online access 

 

At Auctores, research is always in progress. 

 

Learn more https://auctoresonline.org/journals/biomedical-research-and-

clinical-reviews- 

https://earthobservatory.nasa.gov/features/UVB/uvb_radiation.php
https://earthobservatory.nasa.gov/features/UVB/uvb_radiation.php
https://www.fondriest.com/environmental-measurements/references/
https://www.fondriest.com/environmental-measurements/references/
https://science.umd.edu/labs/delwiche/PSlife/lectures/Proteo.html
https://science.umd.edu/labs/delwiche/PSlife/lectures/Proteo.html
https://www.annualreviews.org/doi/abs/10.1146/annurev.genet.37.110801.142716
https://www.annualreviews.org/doi/abs/10.1146/annurev.genet.37.110801.142716
https://www.annualreviews.org/doi/abs/10.1146/annurev.genet.37.110801.142716
https://www.sciencedirect.com/science/article/pii/S016770121100056X
https://www.sciencedirect.com/science/article/pii/S016770121100056X
https://www.sciencedirect.com/science/article/pii/S016770121100056X
https://www.sciencedirect.com/science/article/pii/S016770121100056X
https://www.appliedphycologysoc.org/resources/Documents/GUIRY%20CV.pdf
https://www.appliedphycologysoc.org/resources/Documents/GUIRY%20CV.pdf
http://www.algaebase.org/speciesdetail.lasso?species_id=34516
http://www.algaebase.org/speciesdetail.lasso?species_id=34516
https://onesearch.library.rice.edu/discovery/fulldisplay?docid=alma991022294389705251&context=L&vid=01RICE_INST:RICE&lang=en&adaptor=Local%20Search%20Engine&tab=Everything&query=sub%2Cexact%2CUltrastructure%20(Biology)%2CAND&mode=advanced
https://onesearch.library.rice.edu/discovery/fulldisplay?docid=alma991022294389705251&context=L&vid=01RICE_INST:RICE&lang=en&adaptor=Local%20Search%20Engine&tab=Everything&query=sub%2Cexact%2CUltrastructure%20(Biology)%2CAND&mode=advanced
https://onesearch.library.rice.edu/discovery/fulldisplay?docid=alma991022294389705251&context=L&vid=01RICE_INST:RICE&lang=en&adaptor=Local%20Search%20Engine&tab=Everything&query=sub%2Cexact%2CUltrastructure%20(Biology)%2CAND&mode=advanced
https://www.nature.com/articles/srep38828
https://www.nature.com/articles/srep38828
https://cdnsciencepub.com/doi/abs/10.1139/w01-063
https://cdnsciencepub.com/doi/abs/10.1139/w01-063
https://cdnsciencepub.com/doi/abs/10.1139/w01-063
https://cdnsciencepub.com/doi/abs/10.1139/w01-063
https://aquaplant.tamu.edu/plant-identification/
https://aquaplant.tamu.edu/plant-identification/
https://aquaplant.tamu.edu/plant-identification/
https://oceanservice.noaa.gov/about/callender-bio.html
https://oceanservice.noaa.gov/about/callender-bio.html
https://link.springer.com/10.1007/978-3-642-11274-4_1205
http://textbookofbacteriology.net/metabolism.html
http://textbookofbacteriology.net/metabolism.html
https://aslopubs.onlinelibrary.wiley.com/doi/10.1002/lno.10282
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=77

