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Conclusion 
In this work, CuNP were synthesized successfully using PGPR  by biological 
method to enhance the absorption of copper by legume plant and we found 
that 0.6mg/L is the optimal concentration of CuNP for the seed germination 
and plant growth of chickpea and mungbean. As Cu can disrupt plant growth 
and development by interfering with key physiological processes in either its 

deficiency or excess. 
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Table 1: Measurement of radicle length in chickpea and mungbean (Results 
are mean ± standard deviation; significance value according to p<0.05 
following LSD and ANOVA). 

Figure 2: Seed germination a) chickpea and b) mungbean at various 
concentration of CuNP by petriplate method 
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Figure 1: Characterisation of synthesized CuNP a)physical appearance, b) UV- 
visible absorption and c)FTIR 

Introduction 
It is well known that, each of the nutrient elements plays a major role in growth and development of the 
plants and when present in deficient quantities can reduce growth and yields. In plants, copper (Cu) is a 
micronutrient necessary for the protein components of enzymes[1]. So, nanoscience can be used as a 
potential source in the field of agriculture for the development of processes and products that are hardly 
possible to develop through conventional methods. Biological method using Plant Growth Promoting 
Rhizobacter (PGPR) is preferred for the synthesis of copper nanoparticles (CuNP). 

Methodology 
Nanoparticles were synthesized by biological 
method. The bacterial cells were centrifuged at 
10000 rpm for 10min and supernatant were mixed 
with 1mM Copper Sulfate solution and kept for 
incubation at 28°C±2°C for 24h-48h in a rotatory 
shaker at 120-150rpm. The synthesized CuNP were 
characterized using UV –Visible spectroscopy ranges 
400-800nm and FTIR [2and 3] 
In order to check the effect of CuNP on seed 
germination of chickpea and mungbean, various 
concentrations 0.2mg/L, 0.4mg/L, 0.6mg/L, 0.8mg/L, 
1.0mg/L were taken. Total 10 seeds of chickpea and 
14 seeds of mungbean were sterilized and soaked for 
24h in CuNP solution and distilled water was taken 
for control and sown in petridishes on sheets of filter 
paper moistened with distilled water. Depending on 
water holding capacity 2ml distilled water was added 
to each petridishes and growth measurements were 
taken after 5 days of germination [1]  

 
Results 
1.Biosynthesis of CuNP: The synthesis of 
nanoparticle was initially confirmed by change in 
color (Figure 1a) i.e. light green to dark green and 
later confirmed by UV- visible analysis. The spectrum 
(Figure 1b) showed the absorbance peak at 560 nm 
due to formation of surface Plasmon resonance and 
(Figure 1c) FTIR result showing presence of 

carboxylic group.  
2. Effect of CuNP on seed germination: After 
application of CuNP at various concentration 
(Figure 2a & 2b), the maximum growth was 
obtained at 0.6mg/L in both chickpea and 
mungbean followed by 0.4mg/L (Table 1) 
while germination percentage was 100% in all 
concentration including control. 

 

S.No. Concentration 
(mg/L) 

Radicle length (cm) 

Chickpea Mungbean 

1. Control 3.05±0.2691 4.35±0.1651 

2. 0.2 3.73±0.2042,3 4.48±0.2041 

3. 0.4 4.23±0.3264,5 5.43±0.1473 

4. 0.6 4.55±0.1655 5.88±0.2864 

5. 0.8 4.08±0.1473,4 5.20±0.2542,3 

6. 1.0 3.50±0.1222 4.98±0.1922 


