
Enhanced Plant Performance: Seed 
Encapsulation with Controlled-Release 
Fertilizers 
Study Overview A summary of research published in the Archives of Agronomy and Soil 
Science (2023) regarding the effectiveness of using gelatin capsules to deliver nutrients to 
seeds. 

Study Goal 
In 2023, researchers investigated a new way to plant tomatoes using gelatin capsules—similar 
to the capsules used for vitamins. The main goal was to see if putting a seed and special 
slow-release fertilizer together inside a capsule would help plants grow better than traditional 
planting methods. They tested this in different types of soil to see if the capsule could help 
seeds sprout and grow stronger. 

A secondary goal was to see if this method could save farmers money and protect the 
environment by using less fertilizer overall. 

Key Findings 
1. Sprouting Success 
The study compared seeds planted in capsules against normal "bare" seeds in both sandy soil 
and rich organic soil. 

●​ Did the capsule get in the way? No. The gelatin capsule dissolved easily in the soil and 
did not stop the seeds from sprouting. 

●​ Better Sprouting: In rich potting soil, the seeds inside capsules actually sprouted better 
than normal seeds. 93% of the capsule seeds sprouted, compared to only 73% of the 
normal seeds. 

2. Bigger, Stronger Plants 
Researchers measured how tall and heavy the plants grew over 12 weeks to see if the fertilizer 
in the capsule made a difference. 

●​ Massive Growth Boost: Plants grown from capsules with fertilizer grew much larger 
than normal plants. In rich soil, these plants were 3 to 7 times heavier than the plants 
without the capsule boost. 

●​ Success in Poor Soil: In sandy soil with very few nutrients, the difference was huge. 
Normal plants struggled and only grew about 2 inches tall. The plants with the fertilizer 



capsules thrived, growing to about 2 feet (24 inches) tall. 

3. The Capsule is "Plant Food" 
This study confirmed something interesting from earlier research: the capsule itself helps the 
plant grow. 

●​ Observation: Even when empty capsules (with no extra fertilizer) were planted, the 
tomato plants grew taller than the normal seeds. 

●​ Why? The capsule is made of gelatin, which is a protein. As it breaks down in the soil, it 
feeds the young plant nitrogen and amino acids, acting like a natural growth booster. 

4. Using Less Fertilizer 
The results suggest that putting fertilizer directly in the capsule is extremely efficient. 

●​ Micro-dosing: The plants achieved huge growth using only about 3% of the amount of 
fertilizer farmers typically spread over a whole field. 

●​ Long-lasting: The small amount of fertilizer in the capsule (less than half a gram) kept 
feeding the plant for at least three months. This means farmers might not need to add 
more fertilizer later in the season. 

Conclusion 
The study concludes that planting seeds inside gelatin capsules with slow-release fertilizer 
works very well. It helps plants grow significantly larger and can help more seeds sprout 
successfully. Importantly, this method allows farmers to use much less fertilizer because it is 
delivered exactly where the plant needs it—right at the roots—rather than being spread 
wastefully across a field. 
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