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BRIEF INFORMATION ABOUT THE ACTIVITY (CRITERION NO. - 7      ): 

TOPIC/SUBJECT OF 
THE ACTIVITY 

Student training program on “Effect of water-soluble carbon nanotubes on 
germination of seeds” 

OBJECTIVES Nanoparticles are particles of the size in the order 10-9 m. Nanoparticles in the 
form of tubes either single-walled or multi-walled are called carbon nanotubes. 
These materials are now being used in evolving innovative methods in various 
areas of science and technology. The aim of the current project is to see the 
impact of carbon nanotubes (functionalized and non-functionalized) on 
germination and growth in different plants. The project was aimed to give hands 
on training to students with the following objectives: 

• To see the effect of carbon nanotubes on seed germination and seedling 
growth: Impact of varying concentrations of single-walled and multi-
walled carbon nano-tubes will be studied on seed germination of the 
plant 

• Studies of plant growth and development after treatment with carbon 
nanotubes: Various growth parameters of the plant will be evaluated 

 

METHODOLOGY Seeds of various plants were treated with varying concentrations of  
functionalized and non functionalized CNTs. Studies of plant growth and 
development after treatment with carbon nanotubes were performed, 
where the various growth parameters of the plant were evaluated and 
the impact of CNT treatment was observed. Plant growth parameters in 

terms of seedling growth, root, shoot and leaf length etc were recoded 
OUTCOMES 
 

The short project imparted an insight to the fast developing field of 

nanotechnology and its possible effects on early stages of plant growth. 

Students had a hands-on experience with various laboratory techniques. 

The studies were presented at the International conference on Integrative 

chemistry, biology and translational medicine . 
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ACTIVITY REPORT 

 

Nano-biotechnology came as a hybrid discipline, a combination of biotechnology and nano-

science. Nano size (1-100nm) results in to nanomaterial exhibiting significantly improved / 

different physical, chemical and biological properties that were hitherto unknown in the bulk 

material. Carbon Nanotubes (CNTs) have wide range of applications because of their unique 

structural, optical, mechanical and electronic properties. Their high specific surface area and 

facile functionalisation, conductivity, magnetic susceptibility and catalytic activity have 

resulted into CNT applications into widest range of activities, including plant growth and 

development. An exponential growth on nanotube research is happening that aids the 

emergence of new technologies. Nanotechnology is rapidly entering all the primary industrial 

sectors which is due to increased investment by the various government agencies in this sector. 

As such some novel and exquisite applications of nanotechnology have been seen in the 

agricultural sector. There are ample examples of the same in improvement of nutritional value 

of food, assessment of nanoscale nutrient delivery systems, harvesting energy and conversion, 

livestock reproduction enhancement, sensing technology and enhancement of plant growth that 

primarily includes the increase in the root and shoot lengths of various agriculturally important 

crops. In the current project the impact of CNTs on seed germination and early stages of 

seedling growth was evaluated. The project aimed to give an insight into the fast developing 



 

 

field of nanobiology and helped students understand how nano materials may impact plant 

growth. 

 

Flowchart representing the methodology used 

 

 

 

 

SEEDS OF DIFFERENT 
PLANTS

surface sterlization

TREATED WITH CNTs  
(MWCNTs  FUNCTIONALIZED) 

FOR 6 HOURS

10µg/ml

control

20µg/ml

30µg/m
l

50µg/ml

INOCULATED ON MS 
- AGAR MEDIA/POTS

(CONTROL)

TREATED WITH CNTs  
(MWCNTs  

FUNCTIONALIZED) FOR 24 
HOURS

30µg/ml

50µg/ml

10µg/ml

control

20µg/ml



 

 

 

 

 

 

 




