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No. 1103/lab.uji-DT/FTIP/SF/2025 

To Whom It May Concern, 

Subject: Effects of Certain Elements and Compounds on Plant Growth and Development 

We would like to provide an overview regarding the potential impacts of the following elements and 

oxides on plants: 

1. Dipotassium Oxide (K₂O): A key source of potassium, an essential macronutrient for plants. It 

enhances photosynthesis, water regulation, enzyme activation, and improves fruit quality and 

disease resistance. 

2. Sodium Oxide (Na₂O): Sodium can partially substitute potassium in small amounts, but 

excessive sodium leads to soil salinity, osmotic stress, nutrient imbalance, and reduced crop 

yield. 

3. Diphosphorus Pentaoxide (P₂O₅): Source of phosphorus, a vital macronutrient. It stimulates 

root development, flower and seed formation, and energy transfer (ATP). Deficiency causes 

stunted growth and poor reproduction. 

4. Silicon Dioxide (SiO₂): Beneficial element that strengthens cell walls, enhances resistance to 

pests and diseases, and reduces stress from drought or salinity. 

5. Sulfur (S): Essential secondary nutrient. Sulfur is a component of amino acids and vitamins, 

aiding protein synthesis and chlorophyll formation. Deficiency causes yellowing leaves. 

6. Titanium Dioxide (TiO₂): Not essential, but small amounts can stimulate photosynthesis and 

enzyme activity. However, excess may cause oxidative stress in plants. 
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7. Magnesium Oxide (MgO): Source of magnesium, the central atom in chlorophyll. Essential for 

photosynthesis, enzyme activation, and nutrient balance. Deficiency results in interveinal 

chlorosis. 

8. Iron (Fe): Essential micronutrient involved in chlorophyll synthesis and electron transport. 

Deficiency causes yellowing (chlorosis) of young leaves. 

9. Aluminum Oxide (Al₂O₃): Aluminum is not required by plants and, in soluble forms (Al³⁺), it is 

toxic—especially in acidic soils. It damages root systems and reduces nutrient uptake. 

10. Calcium Oxide (CaO): Source of calcium, essential for cell wall strength, root development, 

and signaling. It also neutralizes soil acidity. Deficiency causes poor root growth and blossom-

end rot in fruits. 

 

 
Dr. Tita Rialita, S.Si., M.Si Tia Amina Setiawati, S.Si., M.Si 
NIP. 19710920 199803 2 002 NIP. 19770402 199903 2 001 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hasil Pengujian ini hanya berhubungan dengan sampel yang diajukan. Laporan ini tidak boleh diperbanyak tanpa 
persetujuan tertulis dari Laboratorium Jasa Uji – FTIP Unpad; The result of these tests is related only to the sample(s) 
that is submitted. This report shall not be reproduced except in full context, without the written approval of Laboratorium 

Jasa Uji – FTIP Unpad 


