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Abstract: All are surrounded by air ions which shows the good and bad impact on us. These 
airborne particles have charge and conductivity. These are positive and negative air ions. The 
negative air ions have a positive effect on human health. We feel happy, relaxed, and breath 
easily due to them. But positive air ions are responsible for discomfort, headache, high blood 
pressure, nervousness in human life. The air ion concentrations in Grape, Sugarcane, Chickpea, 
and Onion vegetation in rural area Bhilawadi (160 0  is measured with the 
help of a Gerdien condenser-based air ion counter developed and designed at A.C.S. College, 
Palus. Temperature, humidity, transpiration, radon exhalation, wind speed is responsible for 
variation in air ions. Onion, sugarcane, grapes, and chickpea have a higher concentration of 
negative air ions than positive air ions. Ionization by cosmic rays and gamma radiation is almost 
constant in daily cycles. Air ion concentration near the ground varies mostly with the exhalation 
of 222Rn and its progenies. Due to ionization, photosynthesis, transpiration, and radon 
exhalation process of vegetations ion concentration are different. The pollution index and air ion 
assessment coefficient show good air quality of sugarcane and onion as a natural air ionizer. 
keywords: Air ions, exhalation radon, Ionization, transpiration, aerosol.  

 
Introduction  

Air ions are classified as small, medium, and large air ions depending upon their size and 
mobility. Radioactive material, cosmic rays, ultraviolet rays, hydrolysis of water molecules, plant tips 
discharge, the photovoltaic effect of green plants, volcanic eruptions, lightning, thunderstorms, snow 
and storms, corona discharge, radiation are sources of air ions [1]. The production of cosmic rays and 
other elements is nearly constant. Mainly uranium, thorium decay series have radioisotopes producing 
gamma rays of sufficient energy [2]and produces positive or negative air ions. Out of this negative air, 
ions have a positive effect on human and animal health. And they are said to be air vitamins. It is a 
significant important source of energy. Human beings feel happy, relaxed, and can breathe easy which 
results in good work productivity and mood and peaceful sleep [3].   

Headache, insomnia, fatigue, nervousness, joint aches, high blood pressure, discomforts due to 
the higher number of positive air ions [4]. Radon is the main source of radiation on the ground surface 
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Abstract: River Panchaganga is one of the important sources of water supply to agriculture and urban 
area. The urban and industrial load of the city has increased many folds making the river unfit for every 
purpose. Physico-chemical and biological aspects of water pollution of Pancha ganga river were 
analyzed seasonally with respect to physico-chemical parameters from July 2017 to May 2018. The 
sampling sites were Ichalkaranji Bridge, Shiradwad, and Abdul Lat, near Pancha ganga river in 
Ichalkaranji. The paper highlights the alarming condition of Eutrofiering of river in various seasons with 
respects to the parameters and if immediate action is not taken for restoration of the river it will have 
deadly effect on not only the human habitat surrounding the river but also on the flora, fauna and 
agricultural land, hence report is to be submitted to WHO, UNESCO-IHE, IWWA, SIDA, University 
Grant Commission of India, etc. for restoration help. 
Keywords:   Eutrophication; Human Impact; Panchganga river; Pollution. 
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INTRODUCTION  
 

The Panchganga river flows through the borders 
of Kolhapur. It starts from Prayag Sangam 
(Village: Chikhli, Taluka: Karveer, Dist.- 
Kolhapur). The Panchganga is formed, by four 
streams, the Kasari, the Kumbhi, the Tulsi and 
the Bhogawati. Local tradition believes in an 
underground stream Saraswati which together 
with the other four streams make the 
Panchganga. The Prayag Sangam confluence 
marks the beginning of the Panchganga river 
proper which after receiving the waters of the 
four tributaries continues in a larger pattern with 
the flow of waters received from the rivers. From 
North of Kolhapur, it has a wide alluvial plain. 
After developing this plain the river resumes its 
course eastwards. Most of the rivers and their 
tributaries are being used as site for disposal of 

domestic and industrial waste in India which 
impairs their water quality. With rapid growth of 
the Ichalkaranji city both in urban and industrial 
areas, the pollution load from sugar and textile 
industries in the river has increased. The 
discharge of the effluents and industrial waste by 
the nearby industries has led to pollution of the 
Panchganga river which has turned the water 
green, mainly near Ichalkaranji where there are 
many textile processing houses which had 
discharged their effluents without proper 
treatment. Eichhornia crassipes has grown on 
the river nearby Ichalkaranji. Not much efforts 
were taken by the local government bodies to 
control the growth of it, in monsoon the water 
level rises and it is washed out and seen 
nowhere until November, in December it starts to 
grow again and by April the river is covered by it. 
Many researches have been carried out in order 
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Abstract

Indian Space Research Organization (ISRO) has developed an indigenous system named Indian Regional Navigation Satellite System
(IRNSS) or NavIC (Navigation with Indian Constellation), that consists of 7 satellites and transmits navigation signal in L and S bands.
ISRO, for validation of the system, has installed many IGS (IRNSS/GPS/SBAS) receivers scattered over the Indian region. Using pre-
liminary data from two geographically widely separated stations over India, this paper presents the results on studies on parameters of
IRNSS signal quality and discusses how these parameters may be used to study the ionospheric behavior over the Indian region. The
results show the importance and advantages of using IRNSS data for such studies.
� 2019 COSPAR. Published by Elsevier Ltd. All rights reserved.

Keywords: IRNSS/NviIC; GNSS; Navigation; Carrier to noise ratio; TEC

1. Introduction

The Indian Regional Navigation Satellite System or
IRNSS with an operational name NAVIC (NAVigation
with Indian Constellation) is an independent regional satel-
lite based navigation system that is developed by Indian
Space Research Organization (ISRO), India. This system
is used to provide accurate real-time positioning and timing
services over the primary service area consisting of India
and the region extending to 1500 km around India. It com-

prises a constellation of 3 satellites in Geostationary orbit
(GEO: IRNSS/NavIC 1C, 1F and 1G) and 4 satellites in
Geosynchronous orbit (GSO: IRNSS/NavIC 1A, 1B, 1D
and 1E). The three GEOs are located at 32.5�E, 83�E
and 131.5�E and the four GSOs have their longitude cross-
ings 55�E and 111.75�E (Rethika et al. 2015). The sec-
ondary service area extends over a region from Latitude
30� South to 50� degree North and Longitude 30� East to
130� East. This system will provide two types of services-
standard positioning service (SPS) that will be open for
civilian use, and a restricted service (an encrypted one)
for authorized users. The NavIC SPS service is transmitted
on L5 (1164.45–1188.45 MHz) and S (2483.5–2500 MHz)
bands (Ganeshan et al., 2015). The system can provide
an absolute position accuracy of better than 10 m through-
out the Indian landmass and better than 20 m in the Indian
Ocean as well as a region extending approximately
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ABSTRACT 

 

Coconut is used throughout worldwide in various rituals, festivals and in food. A huge amount of 

unused parts of coconut such as fibrous husk and shells are thrashed every day. The present study 

illustrates the sustainable use of fibrous husk as a source of natural dye. Hence, in order to improve the 

dye yield, various dye extracting factors were optimized with the help of statistical software. The RSM 

based Box Behnken approach for optimization was found effective which increases dye yield up to 37%. 

The analysis of the model implies that the model fits well for all the four factors and found to be 

significant. All the factors M: L ratio, temperature, Time and pH were found influential in the dye 

extracting process. The system also helps to improve the yield for desired pH to obtain multiple hues. 

The optimized parameters to improve dye yield were M:L ratio of 1:130, temperature 80°C, time 250 

minutes, pH 9.3.  
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Abstract  
 
The present research consistent has focused on the role of 
community radio in the improvement of tribal community 
educational status in India during Covid- 19.  Which are 
showing the role of community radio using educational tools for 
participatory community social development with the right to 
education of marginalized community in the present context. The 
community radio contributed in the development of 
socioeconomic, political, agricultural, occupational mobility 
among tribal community development. The paper main aims have 
to understand community radio for tribal education development. 
To examine the role of community development in the 
preservation of traditional culture, knowledge, and fundamental 
education through local language, new agricultural, technical 
and occupational knowledge, higher education in tribal 
communities. Discuss the concept Community radio is based on 
constructing an approach which provides knowledge built up 
collectivities participatory methods in both content production 
and management of the radio station in the tribal area. In this 
study to examine the operational conceptual framework of 
community radio and the theory of the network society in the role 
of community radio in tribal educational development. This 
research employed qualitative research methodology to 
interpretive analysis through the case study method as stories of 
participatory communication contribution of community radio 
needs to more utilize full potential as a medium of tribal 
education in India in the new information age.   
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Abstract: All are surrounded by air ions which shows the good and bad impact on us. These 
airborne particles have charge and conductivity. These are positive and negative air ions. The 
negative air ions have a positive effect on human health. We feel happy, relaxed, and breath 
easily due to them. But positive air ions are responsible for discomfort, headache, high blood 
pressure, nervousness in human life. The air ion concentrations in Grape, Sugarcane, Chickpea, 
and Onion vegetation in rural area Bhilawadi (16059’20” N, 74028’2” E) is measured with the 
help of a Gerdien condenser-based air ion counter developed and designed at A.C.S. College, 
Palus. Temperature, humidity, transpiration, radon exhalation, wind speed is responsible for 
variation in air ions. Onion, sugarcane, grapes, and chickpea have a higher concentration of 
negative air ions than positive air ions. Ionization by cosmic rays and gamma radiation is almost 
constant in daily cycles. Air ion concentration near the ground varies mostly with the exhalation 
of 222Rn and its progenies. Due to ionization, photosynthesis, transpiration, and radon 
exhalation process of vegetations ion concentration are different. The pollution index and air ion 
assessment coefficient show good air quality of sugarcane and onion as a natural air ionizer. 
keywords: Air ions, exhalation radon, Ionization, transpiration, aerosol.  

 
Introduction  

Air ions are classified as small, medium, and large air ions depending upon their size and 
mobility. Radioactive material, cosmic rays, ultraviolet rays, hydrolysis of water molecules, plant tips 
discharge, the photovoltaic effect of green plants, volcanic eruptions, lightning, thunderstorms, snow 
and storms, corona discharge, radiation are sources of air ions [1]. The production of cosmic rays and 
other elements is nearly constant. Mainly uranium, thorium decay series have radioisotopes producing 
gamma rays of sufficient energy [2]and produces positive or negative air ions. Out of this negative air, 
ions have a positive effect on human and animal health. And they are said to be air vitamins. It is a 
significant important source of energy. Human beings feel happy, relaxed, and can breathe easy which 
results in good work productivity and mood and peaceful sleep [3].   

Headache, insomnia, fatigue, nervousness, joint aches, high blood pressure, discomforts due to 
the higher number of positive air ions [4]. Radon is the main source of radiation on the ground surface 
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Abstract—The soil is a dominant medium to grow the plants in which the soil nutrients especially macronutrients play a 

major role to improve the fertility and hence growth of seeds and crops. The traditional geochemical analytical methods to 

explore macronutrients used in agricultural laboratories give accurate results, but it is more time consuming, so the need 

for different chemicals and highly skilled workers are required at prior. Instead, the modern methods are beneficial to 

explore major macronutrients i.e. Nitrogen, Phosphorus and Potassium (Kalium – Latin name) with the help of electronic 

sensors that give accurate results without the need of chemicals and highly skilled staff. Hence, the farmer himself can 

explore the macronutrients NPK concentration and deficiencies and then use proper fertilizers to improve the soil fertility 

with the reference of an ideal ratio for NPK i.e. 4:2:1. This paper reviews the different modern electronic analytical methods 

to determine NPK concentrations without going into the agriculture laboratory. LED based spectroscopy focused in this 

research paper is an emerging technology without destruction of target soil matters or particles. It’s timely, reliable and less 

expensive compared to the other methods explained. 

Index Terms— Macronutrients, NPK, LED Spectroscopy, Soil 
________________________________________________________________________________________________________  

I. INTRODUCTION 

Many farming communities such as Indians are still using mundane ways of farming with an increase in demand for food. The 

customized sensor based analysis may provide precise data quickly rather than the traditional method, which is generalized and not 

to the targeted area or not to the specific area [1], [2]. That is, quickly and accurately soil data can be analyzed by the precise 

agriculture practice through electronic systems rather than traditional geochemical analysis. Also, the manual method of measuring 

the soil nutrients is less accurate because of the time difference of soil samples collected at the field and measured in a laboratory that 

is not real time. The smarter agriculture practice can be made by the measurement of major macronutrients such as Nitrogen (N), 

Phosphorous (P) and Potassium (K) through electronic sensors. Also, the unsystematic use of fertilizers may lead to groundwater 

pollution, hence nutrient management, balanced plant nutrition of crops is necessary [3]. This research work will focus the exploration 

of major macronutrients – Nitrogen (N), Phosphorous (P) and Potassium (K) by the method of LED spectroscopy. Precision 

Agriculture (PA) and soil testing are essential to determine nutrients availability in soil before applying any fertilizers nowadays. The 

conventional soil testing in the laboratory is a time consuming method and requires more cost, highly skilled operators and can’t be 
real time. Since, spectroscopy is an emerging technology which is rapid, simple and can be used in agriculture to explore major 

macronutrients content. 

II. OTHER DIFFERENT MACRONUTRIENTS EXPLORATION METHODS 

Soil is the most important medium for plant growth. The nutrients in soil improvise the fertility and hence the growth of seeds 

and crops. In agriculture as well as electronics, several researches have been undertaken to improvise the practice in the agricultural 

field, but due to increase in population, a major disadvantage requires new methods which will grow the crop plantation management 

methods in dominant ways without expense [4]. Table 1 illustrates various sensors used in agriculture such as electrical, 

electromagnetic, optical, radiometric, mechanical, acoustic, pneumatic and electrochemical for PA. Meanwhile electric and 

electromagnetic sensors are widely used today, but other types may be suitable to improve the soil relevant information in future very 

soon. The food yield globally is based on the presence of nutrients. The Phosphorus (P) is an important nutrient due to its low recovery 

and finite availability. To obtain the good and healthy growth of a crop, the average sum of macronutrients N+P+K=2 (N=0.5, P=1.0, 

K=0.5). However, The NPK Ratio of 4:2:1 is considered as an ideal and accepted as a macronutrients level of the soil [5], [6], [7]. 

 

Table 1 Sensors Used for Precision Agriculture Practice 

Sr. 

No. 

Sensor Type Measurement Principle 

1 Electrical / Electromagnetic Resistivity, conductivity, capacitance, inductance 

2 Optical and Radiometric Level of energy absorbed / reflected from target 

3 Mechanical Resulting force from object 

4 Acoustic Sound produced / reflected from object 

mailto:1knishad110@gmail.com
mailto:Author2@xyz.com


 

5 Pneumatic Ability to inject air into object 

6 Electrochemical Ion-selective membrane that produce voltage output by chemical reaction 

 

Following techniques are being used to explore the major soil macronutrients that is NPK by the method of –  

Sensing ferromagnetic properties, 1997  

In this technique, detection is carried out by the observations of granular soil particles relationally together by sensing the 

ferromagnetic property of welsh soil granular by Secondary Ferromagnetic Mineral (SFM) method with dependent premature 

mechanism to explain the observed link between soil magnetism and climate by lowering the temperature below 20 Kelvin. Hence, 

the effect of depressing values of low field susceptibility in percentage is noticed [8].  

By portable Raman sensor, 2004  

The portable Raman sensor for soil nutrient detection was provided to obtain a significant phosphorus absorption band in soils 

and thus determines the phosphorus concentration with the use of bulky components – Laser source, Spectrometer, Computer and 

File storage. In Raman Spectroscopy emission technique, the spectral peaks that are frequency shifted from the incident optical energy 

by the scattering are processed to know Algal Bloom because of phosphorus present in the soil sample. Algal Bloom is nothing but 

pollution because of excess phosphorus nutrients [9].  

By image spectral measurement, 2011  

The macronutrients N, P and K can be analyzed by the ground method spectrum data in the laboratory by exploration on spectral 

measurements, interior diameters and surface treatment of soil roughness and Signal to Noise Ratio (SNR) / Spectra, these compared 

with standard spectrum. But there was no image data in this method. The second is multispectral remote sensing allows capture of 

hyper spectral images, not possible in the first method, but poor resolution of images prone to difficulties in extraction of soil 

information and spectral reflectance relation, so the method is not suitable for quantitative estimation of nutrients in soil. Also a lot 

of statistical data logging is required [10]. 

By Wireless Sensor Network (WSN) and cloud monitoring, 2014  

Real time monitoring of macronutrients NPK by the use of Wireless Sensor Network (WSN) and android phone facilitates the 

user to view soil fertility at the convenience of his phone through mobile application. Overall system helps farmers to get real time 

information. The data from sensors is sent to the Cloud. These values are stored in cloud databases [11], [12]. 

By electrical conductivity measurement, 2014  

The soil salinity is an important issue, sustaining the productivity and irrigation of agriculture around the world. The salinity 

analysis gives rise to determination of nutrients present in soil by the use of conductivity sensors. The co-relationship between 

Electrical Conductivity (EC) and amount of fertilizers required shows that EC is directly related to nutrients concentration but inverted 

with depth of soil. The overuse of fertilizers can lead to more soil salinity (Salts), hence conductivity is more [13]. 

By optical fiber sensor, 2015  

Detection of soil NPK nutrients using fiber optic sensor includes multimode plastic fiber optic sensor. Aqueous solution of the 

soil under test is illuminated by different light colors. Light gets reflected from solution depending upon its absorbent coefficient of 

soil. Reflected light is received by another optical fiber which then converts into electrical signals. Then using signal conditioning 

and microcontroller (MCU), different components of NPK are determined. In this method, NPK deficiencies can be analyzed in terms 

of ratio based on the principle of absorption of light [14], [15]. 

By UV-visible spectroscopy, 2016  

The spectrum analysis can be carried out by characterization of nutrients using Deuterium Halogen Light (DHL) source and 

Ocean Optic Spectrometer (OOS) to measure the absorbance of macronutrients at 450 nm for N, 750 nm for P and 500 nm for K, in 

which Deuterium covers UV and Halogen covers visible light spectrum [16]. 

By multispectral hyperspectral cameras, 2017 

Ranging and imaging techniques in precision agriculture includes the state of art in optical visible and near visible spectrum 

sensors and techniques to estimate phenotyping variables from intensity, spectral and volumetric experiments. Hence, these 

techniques were distributed for plant structural characterization, plant detection and plant physiology assessment that delivers the 

future innovating sensor methodologies to provide proper fertilizers and pesticides [17]. 

By electrochemical sensors with ion selective transistors, 2017 

 A system consists of an ion selective membrane and a transducer, which transforms chemical reaction into detectable electrical 

signals. Two types of sensors – Ion Selective Electrode (ISE) in which the voltage of the second electrode is compared or measured 

with the reference (first) electrode. Ion Selective Field Effect Transistor (ISFET) chemically modulates the threshold voltage and is 

measured with the related concentration of a targeted ion. But due to ion selective membrane, measurement of one target ion by 

electrochemical measurement is possible. However, electrochemical sensors may be integrated onto chips to provide a feasible 

approach of multi target simultaneous detection of nutrients in soil [18].   






