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Recently irrigated land was salty due to excess use of 

water and fertilizers. Sea shells are around sixteen trace 

elements, growth hormones and nutrients and many 

more fungal diseases to preventatives, soil imbalance 

such as a deficiency of nutrients will be correlated. For 

that we would collect sea shell from Murud beach it was 

dried, powdered and characterized by XRD and FESEM 

Technique. The XRD shows formation of 200 nm crystal 

phase with crystallized size 40 nm. FESEM shows 

CaCO3 nanorods with 200 nm are embedded between 

protein threads and covers. Study calcium present in soil 

profile supplemented by physical, chemical and 

biological properties of soil will give full picture of soil 

fertility and productivity. With this kind of awareness 

the present study shows that the growth of plant was 

higher when sea shell fertilizer was applied rather than 

inorganic fertilizer similarly fluorescence efficiency and 

Chlorophyll contents are also improved due to the 

application of sea shell fertilizer. 
 

Keywords: XRD and FESEM Technique, CaCO3 
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INTRODUCTION 

 

Agriculture refers to an art of raising plants from the 

soils and is one of the most important and an 

economical factor for human being. Calcium as nutrients 

not only increases the uptake of other nutrients but also 

maintains the balance of nutrient uptake [1]. 
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Plant requires soil nutrients for their growth, 

deficiency in a plant observe adverse effect. Calcium 

helps to promote favorable soil structure. Calcium is 

necessary for proper cell division and cell wall 

development in plants as well as enzyme activity and 

starch metabolism [2].  The various physiological and 

metabolic functions of plants are related with Ca-

uptake viz. carbohydrate metabolism, growth and 

reproductive functions. But due to abnormal 

conditions of soil, by virtue excessive irrigation, 

unscientific use of fertilizers, alkaline nature of soil 

increases so Ca leaches out. The unavailability of Ca, 

the structure and texture and hence fertility of soil 

decreases. So it requires the applications of Ca 

fertilizers [3]. The unawareness one will maintain 

Calcium level for proper yield and economy of the 

production and for this reason of Ca application 

among the farmer society of Junnar Tahsil is main 

reason for unavailable Ca in soil. Soil contains Ca 

mainly in the form of CaCO3. Other commercial 

sources of Ca fertilizers are no affordable for farmer 

society so farmers avoid the applications of 

commercial fertilizers [4]. This approach will supply 

the Ca-rich fertilizers and generate the employments 

in Indian farmer society.  

 

The lining of 7500 km sea coast for India is natural 

heritage in respect of huge amount of CaCO3 for 

agriculture and other sources. Poultry bird egg shell 

waste can be a cheap source of CaCO3 in agriculture. 

 

 

METHODOLOGY 

 

Materials in sea shell are dried and filterd powdered 

in mortars and pestle [5]. From this powdered 

materials, Ca foliar spray and Ca fertilizers are 

prepared and characterized by XRD and FESEM 

Analysis. X-ray diffraction (XRD) analysis of the 

synthesized material was carried out using Bruker 

AXS model D-8, (10 to 90o range, scan rate =1o min-1) 

equipped with a monochromatic and Ni-filtered Cu 

Kα radiation [6]. SEM analysis was used to determine 

particle morphology of the desired powder catalysts 

using HITACHI S-4800 model. Both Ca rich foliar 

spray and Ca fertilized are analyzed for soluble Ca by 

EDTA titration method [7, 8].  

A) Preparation of Ca foliar spray: 10 g sea shell 

powder is submerged in 1 liter water and it is held 

for one month undisturbed, 10 ml sample is 

analyzed for soluble Ca   

B) Preparation of Ca fertilizer: The 10 g sea shell 

powder is added in 1 kg dry soil in a pot and it is 

irrigated per week for one month. The 10 g this 

Ca-rich soil sample is analyzed for soluble Ca 

content by EDTA method.  

C) Determination of soluble Ca by EDTA method 10 

ml Ca rich foliar spray is diluted to 100 ml. 10 ml 

aliquot sample is titrated with 0.01 M EDTA 

solution by erichrome black -T indicator. Reading 

are corrected after blank and back titration 

D) Determination of soluble Ca in soil sample: To 10 

gm soil sample 100 ml water is added stirred for 1 

hr and filtered. 10 ml aliquot of soil solution is 

titrated with 0.01 M EDTA solution using 

erichrome black-T indicator. The readings are 

corrected after back and blank titration. 

E) This Ca powder spray was applied in field plants 

like wheat, Fenugreek and onion and observes 

plant fluorescence, chlorophyll and 

photosynthetic efficiency. 

 

RESULT AND DISCUSSION 
 

XRD study:  

The sea shell derived CaCO3 powdered samples are 

characterized by XRD study. 

 

 

 Fig.1 The XRD spectra of CaCO3 
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Table 1: Treatedand untreated plant 

Sr. No. 
Wheat Fenugreek Onion 

Untreated Treated Untreated Treated Untreated Treated 

Chlorophyll (gm/lit) 0.0499 0.0998 0.0077 0.02167 0.00027 0.00089 

Fluorescence 0.721 0,811 0.761 0.806 0.809 0.824 

Weight(gm) 49.99 73.86 21.15 32.05 54.58 61.78 

 

 

  
Fig. 3 The FESEM Analysis of powdered sea shell samples 

 

 

FESEM STUDY 

The Analysis of powdered sea shell powder by FE-

SEM study shows the presence of CaCO3 nanorods 

tied by protein sheath with each other. The average 

thickness of this rod is 100-200 nm. 

 

 

CONCLUSION 

 

The application of sea shell fertilizer in plant 

fluorescence, chlorophyll and photosynthetic 

efficiency results have indicated that the growth of sea 

shell treated plants was higher than that of untreated 

plant that means improves the photosynthetic 

efficiency of plant shifting redox potential of Qb 

towards Qa and hence it favors forward flow of 

electrons as compared to the untreated plants. Thus it 

improves PS-II of the photosynthetic apparatus more 

efficient as compared to PS-I due to the application of 

biofertilizer as a sea shell. The XRD shows formation 

of 200 nm crystal phase with crystallized size 40nm. 

FESEM shows CaCO3 nanorods with 200 nm are 

embedded between protein threads and covers 
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