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Activity Report -Science Dialogue Program-  
 

 
- Fellow’s name :  GAMAL NASSER ABDELHADY ABDELHAMID  ( ID No.P25101) 
 
- Name and title of the lecture assistant  

Takafumi Yamanaka, PhD student (D2)  
 
- Participating school : Sanyogakuen High School       
 
- Date : 29/01/2026 Date/Month/Year:

/ /   
 
- Lecture title : 
     Phosphorus: An Essential Element for All Living Organisms — Problems and Solutions
 
 
- Lecture format : 

 Onsite  Online (Please choose one.)    
  Lecture time    40   min , Q&A time    10  min  
  Lecture style ex.: used projector, conducted experiments  

  

Used projector                                        
 
- Lecture summary : Please summarize your lecture within 200-500 words. 

Phosphorus is an essential element for all living organisms and plays a critical role in 
sustaining life on Earth. In this lecture, I explained the fundamental importance of 
phosphorus in biological systems, focusing on its roles in DNA and RNA, energy transfer 
through ATP, and the formation of cell membranes. Without phosphorus, living 
organisms would be unable to grow, reproduce, or maintain basic cellular functions. 

The lecture also described the natural phosphorus cycle, in which phosphorus moves 
between rocks, soil, water, and living organisms. I explained that humans mainly obtain 
phosphorus through agriculture, where phosphate-based fertilizers are widely used to 
increase crop production. However, intensive human use of phosphorus has led to several 
serious global challenges. 
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One major issue is the limited availability of phosphate rock, which is a non-renewable 
resource. Excessive use and uneven global distribution of this resource raise concerns 
about future shortages and global food security. Another significant problem is 
environmental pollution. When excessive phosphorus enters rivers, lakes, and coastal 
waters, it can cause eutrophication, resulting in harmful algal blooms, oxygen depletion, 
and severe damage to aquatic ecosystems. 

In the final part of the lecture, I discussed possible solutions to these problems. These 
included the use of a reduced phosphorus form called phosphite, which may offer benefits 
in established phosphite-based fertilization systems, synthetic biology, and industrial 
bioproduction. I also emphasized the importance of continued scientific research, policy 
cooperation, and public awareness in managing phosphorus resources responsibly. 

Through this lecture, students were encouraged to view phosphorus not only as a chemical 
element but also as a vital resource that connects biology, the environment, and human 
society. 
 
 
  Other noteworthy information : This lecture aimed to connect 
scientific knowledge with real-world environmental and societal issues while 
encouraging students to think critically about sustainability and responsible resource 
management. The session highlighted the importance of interdisciplinary science in 
addressing global challenges and included time for questions, allowing students to 
actively engage with the topic. It was a rewarding experience to interact with motivated 
students and discuss the future of sustainable phosphorus use. 
 
 
- Impressions and comments from the lecture assistant 

: The program was well organized and provided a 
valuable learning experience for the students. Their attentive and respectful attitude 
contributed to a productive and engaging lecture.

 




