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Introduction 
 

Phosphorus (P) is essential to all forms of life 

and important for its contribution towards 

aiding the native soil fertility and sustaining it. 

The economic challenges associated with 

increasing P fertilizer prices are driving the 

increased interest in improving P use 

efficiency. Moreover, transfer of soil P from 

cultivated land through erosion or runoff is a 

major cause of P-induced eutrophication in 

surface waters. This underlines the 

significance of P management taking care of 

native supplies and crop demands under a 

given cropping system. In order to develop 

judicious P management options, it is essential 

to critically analyse the scientific knowledge 

pertaining to different aspects governing the 

availability of native and applied P to the 

crops (Sanyal et al., 2015). The application of 

nano technology in fertilizer is the best 

alternative to increase PUE. 

 

Nanotechnology has provided the feasibility 

of exploiting nanoscale or nanostructured 

materials as fertilizer carriers or controlled 
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A study was undertaken to evaluate the efficiency of phosphatic nano fertilizer 

under pot culture trail. The experiment was conducted during the summer 2017 to 

know the effect of different levels of nano and chemical phosphatic fertilizer on 

NPK nutrient (Nitrogen, phosphorus and potassium) content and uptake by pearl 

millet crop in Vertic Ustocrepts medium black calcareous soil. The experiment 

was containing control with seven different treatments. The pot culture study 

showed that the application of nano and chemical phosphatic fertilizer 

significantly increased the nutrient content and uptake by pearl millet crop. The 

maximum NPK content and uptake as well as protein content and uptake were 

observed with the application of 2.5 time reduction of RDP through nano 

phosphatic fertilizer. 
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release of nutrients so-called “smart fertilizer” 

as new facilities to enhance nutrient use 

efficiency and reduce costs of environmental 

protection (Veronica et al., 2015). Nano 

materials are defined as materials with a single 

unit between 1 and 100 nm in size in at least 

one dimension (Liu and Lal, 2014) and having 

a both positive and negative charge on same 

particle that lead to improve uptake of other 

nutrient by holding those nutrient in soil 

against the different losses. 

 

Pearl millet is the most widely cultivated 

millet crop, occupying a prominent position in 

global agriculture. Among the coarse cereals 

grown, pearl millet occupies pivotal position 

in the arid and semi-arid regions of India. The 

share of pearl millet in total food grain 

production is 10.7 per cent. India stands on 

first position in pearl millet production. In 

India pearl millet is grown in an area of 7.12 

Mha with an annual production of 9.86 Mt and 

a productivity of 1132 kg ha
-1

 (Annual Report, 

2016-17). Rajasthan, Maharashtra, Gujarat, 

Uttar Pradesh and Haryana are the important 

pearl millet growing states. Similarly, Gujarat 

ranks third in area as well as production of 

pearl millet. In Gujarat, pearl millet is grown 

in an area of 0.67 lakh hectare and producing 

1.02 lakh tones annually. 

 

Many soils of the semi-arid tropics are 

deficient in P, and under such adverse 

conditions, the establishment of pearl millet 

seedlings is a critical step to achieve 

satisfactory crop stands. Phosphorus fertilizer 

is expensive for small holder farmers and low 

phosphorus use efficiency was observed under 

dry land condition that make phosphorus 

unavailable to pearl millet for satisfactory crop 

stands (Valluru et al., 2008). To increase 

phosphorus use efficiency and minimize the 

losses of phosphatic fertilizers, nano 

phosphatic fertilizer is the best alternative to 

increase phosphorus use efficiency as well as 

other nutrient and protein content. Nano 

fertilizer increases fertilizer use efficiency by 

targeted release of nutrient in adequate 

proportion without any harmful effect on soil 

as well as plant (Rameshaiah et al., 2015). 

 

Materials and Methods 

 

The nano particle prepare by using blank 

chitosan particle which size vary from 1 to 

100 nm. The experiment was conducted in net 

house of biotechnology department, college of 

agriculture, JAU, Junagadh (Gujarat), India. 

The design of the experiment was a complete 

randomized block with three replications. 

They were seven treatments included (T1 = 

Absolute control (No fertilizer), T2= Nano 

polymer, T3= RDP of pearl millet crop 

through chemical fertilizer, T4= NP2.5 - 2.5 

times reduction of RDP through nano 

fertilizer, T5= NP5 - 5 times reduction of RDP 

through nano fertilizer, T6= NP10 - 10 times 

reduction of RDP through nanofertilizer, T7= 

RDP through nano fertilizer) by using two 

different sources of fertilizer (SSP as a 

chemical fertilizer-16 % P2O5, Nano P 

fertilizer-16 % P2O5). The basal dose of 

nitrogen and potassium apply at the time of 

sowing by neem coated urea and MOP @ of 

80 and 40 kg respectively. The 

physicochemical properties of soil are 

presented in table 1. 

 

Results and Discussion 

 

Effect of different levels of nano and 

chemical phosphatic fertilizers on nitrogen 

content and it’s uptake by grain and straw  

 

The data presented in table 2 revealed that the 

different levels of nano and chemical 

phosphatic fertilizer on protein content (%) 

and protein yield (g pot
-1

) of pearl millet crop. 

The protein content (%) was significantly 

increased from 8.65 to 10.67 % under 

different level of chemical and nano 

phosphatic fertilizer. The significantly highest 
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protein content (10.67 %) was observed with 

the application of 2.5 time reduction of RDP 

through nano fertilizer (T4 treatment). But it 

was statistically at par with T7 treatment @ of 

RDP through nano fertilizer. The lowest 

protein content (8.65 %) was observed under 

control treatment (T1) and it was remained 

statistically at par with treatment of T2 (9.13 

%). While, the treatment of T3 @ of RDP 

through chemical fertilizer produced 

significantly higher protein content (9.79 %) 

followed by T5 (9.79) and T6 (9.40 %) 

treatment but lower than T4 and T7 treatment. 

The treatment T5 and T6 were remained 

statistically at par with each other. The similar 

trend was also observed in case of protein 

yield.  

 

The application of 2.5 time reduction of RDP 

through nano fertilizer produced higher 

protein content and protein yield as compared 

to remaining treatments. This is due to control 

and steady release property of nano phosphatic 

fertilizer that balancing and increasing the 

nitrogen content and uptake by plant, which 

resulted in improved protein content in plants. 

Van et al., (2013) observed that the 

application of chitosan nano particles showed 

positive relationship between nitrogen and 

phosphorus uptake by coffee plant. These 

results are supported by the earlier work of 

Soliman et al., (2016), they observed that the 

success of nHA fertilizer (hydroxyapatite 

nanoparticle) may be due to greater density in 

reactive areas which increased the uptake of 

nitrogen that eventually led to enhance in leaf 

moisture percentage, total chlorophyll, crude 

protein, total carbohydrate and plant nutrients. 

Amirnia et al., (2014) reported that application 

of nanoparticles in a number of crops has 

evidenced for enhanced physiological 

activities, gene expression and protein level 

indicating their potential use in crop 

improvement. The similar results are lined by 

Rane et al., (2015), Hasaneen et al., (2016) 

and Celsia and Mala (2014). 

The results summarized in table 2 indicated 

that different levels of nano and chemical 

phosphatic fertilizer produce significant effect 

on nitrogen content and uptake by straw. The 

nitrogen content increased in straw from 0.44 

to 0.75 per cent under different levels of nano 

and chemical phosphatic fertilizer. The 

application of T4 treatment @ of 2.5 time 

reduction of RDP through nano fertilizer 

produced significantly highest nitrogen 

content (0.75 %) in straw followed by T7, T3, 

T5 and T6 treatments, out of these treatments. 

T7 (0.70 %) treatment was remain statistically 

at par with each other. The lowest (0.44 %) N 

content was observed with control, but it was 

statistically at par with treatment T2 (0.48 %). 

While the treatment of T3 (RDP through 

chemical fertilizer) produce significantly 

higher (0.62 %) nitrogen content in straw 

followed by T5 (0.60 %) and T6 (0.54 %) 

treatment but remain lower than T4 (0.75 %) 

and T7 (0.70 %) treatment. The same trend 

was also observed in case of nitrogen uptake 

by straw. However, the effect of different 

levels of phosphatic fertilizer on nitrogen 

content and uptake was found significant. The 

maximum (0.91 g pot
-1

) nitrogen uptake by 

straw was observed under T4 treatment @ 2.5 

time reduction of RDP through nano fertilizer. 

While, the lowest (0.37 g pot
-1

) nitrogen 

uptake by straw was observed under control 

treatment. 

 

The nitrogen content in grain was significantly 

affected by different levels of nano and 

chemical phosphatic fertilizer. The 

significantly highest (1.71 %) nitrogen content 

was observed under T4 treatment @ 2.5 time 

reduction of RDP through nano fertilizer, 

which was statistically at par with T7 

treatment (1.66 %) @ of RDP through nano 

fertilizer. While, the lowest (1.38 %) nitrogen 

content was observed under control (T1 

treatment) and it was statistically at par with 

treatment T2 (1.46 %). The treatment T3 @ of 

RDP through chemical fertilizer produced 
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significantly higher nitrogen content (1.57 %) 

followed by T5 (1.57 %) and T6 (1.50 %) 

treatments but lower than the T4 (1.71 %) and 

T7 (1.66 %) treatments. The similar trend was 

also observed with nitrogen uptake by grain. 

The maximum (1.05 g pot
-1

) nitrogen uptake 

by grain was observed under T4 treatment @ 

2.5 time reduction of RDP through nano 

fertilizer. But it was statistically at par with T7 

(0.95 %) treatment. While, the lowest (0.52 g 

pot
-1

) nitrogen uptake by grain was observed 

under control. The data conclusively 

demonstrates that total nitrogen uptake 

significantly affected by application of nano 

fertilizer. The total nitrogen uptake 

significantly increased from 0.89 to 1.96 g  

pot
-1

. The significantly highest total nitrogen 

uptake (1.96 g pot
-1

) was observed in T4 

treatment @ 2.5 time reduction of RDP 

through nano fertilizer. The lowest total 

nitrogen uptake (0.89 g pot
-1

) was observed 

with control. This may be due to fertilizer 

particles can be coated with nano membranes 

that facilitate slow and steady release of 

nutrients. Coating and cementing of nano and 

sub nano-composites are capable of regulating 

the release of nutrients from the fertilizer 

capsule and nano particles having both 

positive and negative charged binding site that 

adsorbed available nitrogen in soil to 

minimize different type losses resulted in 

increased uptake of nitrogen by crop. This 

results are agreed by Hussien et al., (2015). 

They observed that application of nano-P at 

the rate of 1.0 g l
-1

 achieved the highest values 

of nutrients uptake (N, P, K and micro 

nutrient) in leaves of cotton plants. Soliman et 

al., (2016) reported that the positive 

interaction occurs between phosphorus and 

nitrogen that indicate that the nitrogen uptake 

was increased with increasing uptake of 

phosphorus. Singh et al., (2017) observed that 

highest N content and uptake was recorded 

with the treatment of 30 kg P ha
-1 

applied. The 

increase in availability of soil nutrients might 

be due to the inorganic fertilization process to 

soil and mineralization and solubilization of 

available nutrients through direct and indirect 

mechanism of nutrients in soil and transport of 

nutrients to plant. These observations are in 

conformity with those reported by Hussien et 

al., (2015), Guru et al., (2015) and Kaviani et 

al., (2016). 

 

Effect of different levels of nano and 

chemical phosphatic fertilizers on 

phosphorus content and it’s uptake by 

pearl millet crop 

 

The data furnished in table 3 indicated that 

different levels of nano and chemical 

phosphatic fertilizer produced significant 

effect on phosphorus content and its uptake by 

straw. The phosphorus content was increased 

in straw from 0.12 to 0.25 per cent under 

different levels of nano and chemical 

phosphatic fertilizer. The significantly highest 

phosphorus content (0.25 %) in straw was 

observed under T4 treatment @ of 2.5 time 

reduction of RDP through nano fertilizer, 

followed by T7, T5, T3 and T6 treatments, out 

of these treatment of T7 (0.23 %) was 

remained statistically at par with each other.  

 

The lowest phosphorus content (0.12 %) was 

observed with control, but it was statistically 

at par with treatment T2 (0.14 %). While the 

treatment T3 (RDP through chemical fertilizer) 

produced significantly higher (0.18 %) 

phosphorus content in straw followed by T6 

(0.16 %) treatment but remained lower than T4 

(0.25 %) and T7 (0.23 %) treatment. The same 

trend was also observed in case of phosphorus 

uptake by straw. The effect of different levels 

of phosphatic fertilizer on phosphorus content 

and uptake was found significant. The 

maximum (0.30 g pot
-1

) phosphorus uptake by 

straw was observed under T4 treatment @ 2.5 

time reduction of RDP through nano fertilizer. 

While, the lowest (0.10 g pot
-1

) phosphorus 

uptake by straw was observed under control.  
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The phosphorus content in grain was 

significantly affected by different levels of 

nano and chemical phosphatic fertilizer. The 

significantly highest (0.44 %) phosphorus 

content was observed under T4 treatment @ 

2.5 time reduction of RDP through nano 

fertilizer, which was statistically at par with T7 

treatment (0.41 %) @ of RDP through nano 

fertilizer. While, the lowest (0.24 %) 

phosphorus content was observed under 

control (T1 treatment) and it was statistically 

at par with treatment T2 (0.28 %). The 

treatment T3 @ of RDP through chemical 

fertilizer produced significantly higher 

phosphorus content (0.37 %) followed by T5 

(0.35 %) and T6 (0.31 %) treatments but lower 

than the T4 (0.44 %) and T7 (0.41 %) 

treatments. The similar trend was also 

observed with phosphorus uptake by grain. 

The maximum (0.27 g pot
-1

) phosphorus 

uptake by grain was observed under T4 

treatment @ 2.5 time reduction of RDP 

through nano fertilizer. While, the lowest 

(0.09 g pot
-1

) phosphorus uptake by grain was 

observed under control. The cumulative data 

of total phosphorus uptake significantly 

affected by application of nano and chemical 

phosphatic fertilizer. The total phosphorus 

uptake was significantly increased from 0.19 

to 0.57 g pot
-1

. The significantly highest total 

phosphorus uptake (0.57 g pot
-1

) was observed 

in T4 treatment@ 2.5 time reduction of RDP 

through nano fertilizer. The lowest total 

phosphorus uptake (0.19 g pot
-1

) was observed 

with control (T1 treatment). The reason behind 

this the nanohydroxyapatite (nHA) particles 

having diameters of 25–50 nm which led to 

increase total surface area to retain P and 

protect phosphorus from fixation by Fe/Al/Ca 

resulted in making more available phosphorus 

for longer time due to control release of 

nutrient and increased uptake of phosphorus. 

The results are in conformity with Mikhak et 

al., (2016). They observed that saturated nano 

zeolite with ammonium sulfate based on 

dissolution and ion-exchange reactions, can 

increase P solubility in calcareous soils due to 

decreasing the soil pH and adsorbing its 

calcium. Overall, the slow and steady release 

of P allows plants to continuously take up 

nutrients as they grown. Sarkar et al., (2013) 

observed that application of NCPC-H (nano 

phosphatic fertilizer) significantly increased 

the P concentration (0.112 %) and P uptake 

(32.4 mg pot
-1

) by pearl millet. The NCPC 

addition (NCPC-H) registered 42% additional 

P uptake by pearl millet over CF (CF-H). 

Hanif et al., (2015) reported that the P uptake 

per plant was increased five-folds with 

reference to the control. This may be due to 

the entry of nanoparticles in plant can trigger 

metabolic activity contributing and enhanced 

exudation leading to acidification. 

Subsequently, desorption of PO4
3-

 could occur 

through a ligand exchange reaction upon plant 

root exudation, possibly altering the 

adsorption desorption equilibrium and 

releasing P into soil solution which is readily 

available for uptake. Hussien et al., (2015) 

observed that synthetic apatite nano-particles 

could hypothetically supply sufficient P 

nutrients to crops throughout the growing 

period. The results are lined by Kaviani et al., 

(2016), Soliman et al., (2016), Rajonee et al., 

(2017) and Togas et al., (2017). 

 

Effect of different levels of nano and 

chemical phosphatic fertilizers on 

potassium content and it’s uptake by pearl 

millet 
 

The data in table 4 indicated that the 

application of different levels of nano and 

chemical phosphatic fertilizer on nutrient 

content and its uptake by straw. The potassium 

content was increased in straw from 0.35 to 

0.69 per cent under different levels of nano 

and chemical phosphatic fertilizer. The 

significantly highest potassium content (0.69 

%) in straw was observed under T4 treatment 

@ of 2.5 time reduction of RDP through nano 

fertilizer, but it was remained statistically at 
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par with the treatment of T7 (0.64 %). The 

lowest phosphorus content (0.35 %) was 

observed with control. While, the treatment 

T3 (RDP through chemical fertilizer) 

produced significantly higher (0.56 %) 

potassium content in straw followed by T5 

(0.54 %) and T6 (0.48 %) treatment but 

remained lower than T4 (0.69 %) and T7 (0.64 

%) treatment. The similar trend was also 

observed in case of potassium uptake by 

straw. The maximum (0.84 g pot
-1

) potassium 

uptake by straw was observed under T4 

treatment @ 2.5 time reduction of RDP 

through nano fertilizer. While, the lowest 

(0.30 g pot
-1

) potassium uptake by straw was 

observed under control. 

 

Table.1 Pysico-chemical properties of the experimental soil 

 

Particular Value at soil depth  Method followed 

(0-20 cm) 

A. Mechanical Composition 

1. Sand % 15.01 International Pipette method (Piper, 

1950) 2. Silt % 28.96 

3. Clay % 56.03 

4. Texture class Clayey 

B. Chemical Composition 

1. Soil pH (1:2.5) 8.0 pH meter (Richard, 1954) 

2. Electrical Conductivity 

(dS/m) at 25 
o
C (1:2.5) 

0.58 EC meter  

(Jackson, 1974) 

3. Organic Carbon (g kg
-1

) 6.6 Walkley and Black’s method (Jackson, 

1974) 

4. CaCO3 % 31.05 Rapid acid neutralize method 

(Piper,1950) 

5. CEC : C mol(p
+
) kg

-1 36.2 Neutral normal ammonium acetate 

method (Black,1965) 

6. Available N (kg ha
-1

) 242.00 Alkaline KMnO4 method (Subbaiah and 

Asija, 1956) 

7.Available P2O5 (kg ha
-1

) 39.20 Olsen’s method 

(Olsen et. al., 1954) 

8.  Available K2O (kg ha
-1

) 298.00 Flame photometric method (Jackson, 

1974) 

9. Available S (kg ha
-1

) 29.50 Turbid metric method (Chaudhary and 

Cornfield,1966) 

10. Available Fe (mg kg
-1

) 3.25  

 

DTPA extract method (Lindsay and 

Norvell, 1978) 

11. Available Zn (mg kg
-1

) 0.55 

12. Available Mn (mg kg
-1

) 5.20 

13. Available Cu (mg kg
-1

) 1.25 
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Table.2 Effect of different levels of nano and chemical phosphatic fertilizers on quality parameter, nitrogen content and it’s uptake by 

pearl millet 

 

Treatments Nitrogen content 

(%) 

Nitrogen uptake 

(g pot
-1

) 

Total 

nitrogen 

uptake 

(g pot
-1

) 

Quality parameter  

Grain  

 

Straw  Grain  Straw  Protein content 

(%) 

Protein yield  

(g pot
-1

) 

T1 = Absolute control (No fertilizer) 1.38 0.44 0.52 0.37 0.89 8.65 3.26 

T2 = Nano polymer 1.46 0.48 0.63 0.44 1.06 9.13 3.91 

T3 = RDP of pearl millet crop 

through chemical fertilizer 

1.57 0.62 0.81 0.66 1.47 9.79 5.04 

T4 = NP2.5 - 2.5 times reduction of 

RDP through nano fertilizer 

1.71 0.75 1.05 0.91 1.96 10.67 6.57 

T5 = NP5 - 5 times reduction of RDP 

through nano fertilizer 

1.57 0.60 0.80 0.62 1.42 9.79 5.01 

T6 = NP10 - 10 times reduction of 

RDP through nano fertilizer 

1.50 0.54 0.72 0.51 1.23 9.40 4.47 

T7 = RDP through nano fertilizer 1.66 0.70 0.95 0.82 1.77 10.35 5.93 

S.Em.± 0.05 0.02 0.03 0.02 0.04 0.28 0.21 

C.D. at 5 % 0.14 0.06 0.10 0.07 0.14 0.86 0.64 

C.V. % 5.05 5.78 7.48 6.63 5.52 5.05 7.48 

NP – Nano fertilizer 

RDP – Recommended dose of fertilizer  
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Table.3 Effect of different levels of nano and chemical phosphatic fertilizers on phosphorus 

contents and it’s uptake by pearl millet 

 

Treatments Phosphorus 

content 

(%) 

Phosphorus 

uptake 

(g pot
-1

) 

Total 

phosphorus 

uptake 

(g pot
-1

) Grain  Straw  Grain  Straw  

T1 = Absolute control (No fertilizer) 0.24 0.12 0.09 0.10 0.19 

T2 = Nano polymer 0.28 0.14 0.12 0.13 0.25 

T3 = RDP of pearl millet crop through 

chemical fertilizer 

0.37 0.18 0.19 0.19 0.38 

T4 = NP2.5 - 2.5 times reduction of RDP 

through nano fertilizer 

0.44 0.25 0.27 0.30 0.57 

T5 = NP5 - 5 times reduction of RDP 

through nano fertilizer 

0.35 0.19 0.18 0.20 0.38 

T6 = NP10 - 10 times reduction of RDP 

through nano fertilizer 

0.31 0.16 0.15 0.15 0.30 

T7 = RDP through nano fertilizer 0.41 0.23 0.24 0.27 0.50 

S.Em.± 0.01 0.01 0.01 0.01 0.01 

C.D. at 5 % 0.04 0.02 0.02 0.03 0.04 

C.V. % 6.15 6.71 6.93 9.50 5.50 
NP – Nano fertilizer 

RDP – Recommended dose of fertilizer  

 

Table.4 Effect of different levels of nano and chemical phosphatic fertilizers on potassium 

content and it’s uptake by pearl millet 
 

Treatments Potassium 

content (%) 

Potassium 

uptake (g pot
-1

) 

Total 

potassium 

uptake (g pot
-1

) Grain  Straw  Grain  Straw  

T1 = Absolute control (No fertilizer) 1.10 0.35 0.41 0.30 0.71 

T2 = Nano polymer 1.20 0.43 0.51 0.39 0.90 

T3 = RDP of pearl millet crop through 

chemical fertilizer 

1.41 0.56 0.73 0.60 1.33 

T4 = NP2.5 - 2.5 times reduction of RDP 

through nano fertilizer 

1.63 0.69 1.00 0.84 1.84 

T5 = NP5 - 5 times reduction of RDP 

through nano fertilizer 

1.39 0.54 0.71 0.55 1.26 

T6 = NP10 - 10 times reduction of RDP 

through nano fertilizer 

1.30 0.48 0.62 0.46 1.08 

T7 = RDP through nano fertilizer 1.58 0.64 0.90 0.75 1.65 

S.Em.± 0.04 0.02 0.03 0.03 0.04 

C.D. at 5 % 0.11 0.06 0.10 0.08 0.12 

C.V. % 4.70 6.41 7.80 7.92 5.64 
NP – Nano fertilizer 

RDP – Recommended dose of fertilizer  
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A significant increase in potassium content in 

grain was observed under different levels of 

nano and chemical phosphatic fertilize (Table 

4). The significant increase in potassium 

content was observed from 1.10 to 1.63 per 

cent. The significantly highest (0.1.63 %) 

potassium content was observed under T4 

treatment @ 2.5 time reduction of RDP 

through nano fertilizer, which was statistically 

at par with T7 treatment (1.58 %) @ of RDP 

through nano fertilizer. While, the lowest 

(1.10 %) potassium content was observed 

under control (T1 treatment) and it was 

statistically at par with treatment T2 (1.20 %). 

The treatment T3 @ of RDP through chemical 

fertilizer produced significantly higher 

potassium content (1.41 %) followed by T5 

(1.39 %) and T6 (1.30 %) treatments but 

lower than the T4 (1.63 %) and T7 (1.58 %) 

treatments. The similar trend was also 

observed with potassium uptake by grain. The 

maximum (1.00 g pot
-1

) potassium uptake by 

grain was observed under T4 treatment @ 2.5 

time reduction of RDP through nano fertilizer. 

While, the lowest (0.41 g pot
-1

) potassium 

uptake by grain was observed under control. 

The data of total potassium uptake was 

significantly affected by application of nano 

and chemical phosphatic fertilizer. The total 

potassium uptake was significantly increased 

from 0.71 to 1.84 g pot
-1

.  
 

The significantly highest total potassium 

uptake (1.84 g pot
-1

) was observed in T4 

treatment @ 2.5 time reduction of RDP 

through nano fertilizer. The lowest total 

potassium uptake (0.71 g pot
-1

) was observed 

with control (T1 treatment). This may be due 

to positive interaction between phosphorus 

and potassium observed by Rajonee et al., 

(2017). It may be due to the better release and 

uptake of potassium from nano fertilizer than 

conventional fertilizer. Soliman et al., (2016) 

concluded that the application of nHA (nano 

phosphatic fertilizer) may expose the plant 

nutrient (NPK) to larger surface area than can 

enhance the fixation of plant nutrient of nano 

particle which led to minimize the losses and 

its will release on later stage of crop growth 

when plant need it. Kaviani et al., (2016) 

observed that foliar application of nano-

fertilizer had significant positive effects on 

the leaf N, P, K contents compared with 

control. These results are in conformity with 

Buerkert et al., (1998), Kumar et al., (2014) 

and Shrivastava et al., (2017). 

 

Based on the results summarized above, it can 

be concluded that, application of nano 

phosphatic fertilizer significant increase in 

content and uptake of nutrients. The available 

nitrogen and phosphorus status in post harvest 

soil were higher in nano fertilizer treated soil 

than chemical fertilizer added soil. This study 

clearly indicated that the application of nano 

fertilizer can be saved about 40 % of 

recommended phosphatic fertilizer dose in 

pearl millet crop. Thus, the application of 

nano phosphatic fertilizer increased the 

phosphorus use efficiency to a considerable 

extent. This may be due to the fact that it 

control the release of phosphorus steadily for 

longer time as per the requirement of 

crop.The application of nano fertilizer 

improved the quality parameter like crude 

protein content in the grain of pearl millet 

crop. 
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