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Abstract – In this study we theoretically and  numerically  demonstrated  a  3-D  plasmonic  ter- ahertz 
waveguide made up of two parallel plates of semiconductor sandwiching a thin region of vacuum/air. 
The semiconductor  can  reveal  conductive  properties   at  the  THz  regime,  making  it  an appropriate 
replacement for structured metallic surfaces in plasmonic devices. The proposed waveguide 
configuration not only offers an extra degree of freedom to tailor the propagation of THz wave but also 
promises more confinement compared to the planar waveguide configuration. The dispersion relations 
of the terahertz surface plasmon polaritons as they propagate in the proposed configuration is 
calculated  using the Drude model.  It is  observed that  the dispersion  behavior  of the modes is altered 
by the carrier  densities  of the plates  and the separation between them. We also numerically analyze 
the terahertz surface waves propagation in the proposed geometry and examine terahertz surface 
modes behavior in conjunction with the theory. For the tapered con- figuration, we  observed that the 
transmission amplitude  increases as the tapering  angle increases for the same input width.  The 
present study could be significant in the construction of terahertz active and passive devices that may 
utilize semiconductors instead of metals. 
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Introduction. – Terahertz waves, also known as sub- 
millimetre radiations, have drawn a significant attention 
in the scientific community in the last two decades [1,2]. 
With the advancement in the laser technology, several 
techniques have evolved for the generation and detection 
of terahertz waves with frequencies ranging from 0.1 THz 
to 10 THz. THz radiations have great potential for the 
communication purpose due to their ability in transfer- ring 
information at much more speed as compared to other 
available communication systems [3,4]. In order to make 
communication devices a reality at terahertz fre- quencies, 
the efficient guiding  of radiations is very cru- cial. In this 
context, various  wave  guiding  techniques have been 
developed with a focus on obtaining the best possible 
confinement and the lowest loss. These tech- niques 
include dielectric fibres [5], coaxial lines [6], parallel plate 
configuration [7], corrugated wave guides [8], metal wires 
[9], etc. Among these techniques, the parallel plate 
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waveguide geometry (PPWG) in which two plates are sep- 
arated by a medium, has been widely explored by the 
researchers [10,11] as it offers huge prospectives in many 
applications such as material characterization [12], THz 
imaging [13], THz sensing [14], etc. 

In order to exploit the guided wave properties of par- 
allel plate configuration, one needs to understand about 
the number of modes supported by the configuration and 
their propagation properties.  The number of modes can be 
broadly determined based upon the separation be- tween 
the plates, however their properties depend upon the 
polarisation of the incoming  wave  with  respect  to the 
parallel plates. Due to opposite signs  of  the   effec- tive 
permittivities of metal and dielectric, one can also exploit 
the coupling between the incoming electromag- netic field 
and free electrons of the metal at the   inter- face [15]. This 
phenomenon is  useful   for  the  excitation of surface 
plasmon polaritons (SPPs) at the interface of metal and  
dielectric/air.   In  order  to  excite  the  SPPs, the input beam 
is polarized perpendicular to the plate surface which results 
in the transverse magnetic (TM) 
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Abstract 

Soil, a connecting link between biotic and abiotic components of terrestrial ecosystem, receives different kinds of pollutants 

through various point and nonpoint sources. Among different sources of soil pollution, contaminated irrigation water is one 

of the most prominent sources affecting soils throughout the globe. The irrigation water (both surface and groundwater) is 

increasingly getting polluted with contaminants such as metal(loid)s due to various anthropogenic activities. The present 

study was conducted to analyze metal(loid) contents in agricultural soil samples (N = 24) collected from fields along the 

banks of rivers Beas and Sutlej flowing through Punjab state of India, using wavelength-dispersive X-ray fluorescence 

(WDXRF) spectroscopy. The soil samples were also analyzed for their genotoxic potential using Allium cepa root chromo- 

somal aberration assay. The rivers Beas and Sutlej are contaminated with municipal and industrial effluents in different parts 

of Punjab. The soil samples analyzed were found to have higher contents of arsenic, cobalt and chromium in comparison 

with the reference values given by various international agencies. Pollution assessment using different indices like index of 

geo-accumulation, enrichment factor and contamination factor revealed that the soil samples were highly polluted with cobalt and 

arsenic. The Allium cepa assay revealed that maximum genotoxicity was found in soil samples having higher contents of As 

and Co. Pearson’s correlation analysis revealed strong positive correlation between the different metal(loid)s which indicated 

common sources of these metal(loid)s. Therefore, efforts must be taken to reduce the levels of these metal(loid) s in these 

agricultural soils. 

 

 
A polluted aquatic ecosystem is a critical threat to the envi- 

ronment as it can have an immediate effect on the suste- 

nance of life. Most severe sources of pollution are related to 

the disposal of untreated and partially treated industrial 

wastes that contain hazardous toxic substances (such as 

metal(loid)s) most of which are not completely degradable 

and potentially harmful. Due to continued disposal of indus- 

trial wastes, many hydrological ecosystems in developing 

countries are stressed beyond repair (Singh et al. 2017; Rigo 

et al. 2020). 
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Soil can concentrate contaminants it receives from dif- 

ferent sources, and they (contaminants) move down stream 

and accumulate in catchment area, sediments and biological 

tissues (Juarez-Santacruz et al. 2013; Bhatti et al. 2018). 

Among various contaminants identified, the presence of 

potentially toxic metal(loid)s is a major concern because 

these are water soluble and can easily enter the food chains. 

They have been reported to combine with proteins, nucleic 

acids and other biomolecules, thus impairing their functions 

(Gastaldo et al. 2007; Sharma et al. 2019). 

On a global basis, agriculture is the single largest user of 

fresh water and because of the presence of various 

   metal(loid)s and other toxic chemicals in irrigation water, it 

 Vaneet Kumar 

veenumatri@gmail.com 

 Avinash Kaur Nagpal 
avnagpal@rediffmail.com 

 
1 Department of Botanical and Environmental Sciences, Guru 

Nanak Dev University, Amritsar 143005, India 

2 Department of Botany, S.L. Bawa DAV College, 
Batala 143505, India 

 
 

contributes significantly to the accumulation of metal(loid) 

s in soil. Excessive accumulation of metal(loid)s in agricul- 

tural soils not only results in soil contamination, but also 

affects food quality and human health (Zhang et al. 2019; 

Bhatti et al. 2020). From contaminated soils, metal(loid) 

s can leach to lower layers of soil and ultimately contami- 

nate the groundwater beyond certain concentrations. Also, 

runoff from the polluted agricultural fields can lead to 
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INTRODUCTION 

Overweight and obesity are major 

causes of co-morbidities including type-II 

diabetes, cardio-vascular diseases, various 

cancers and other health problems which can 

lead to further morbidity and mortality. 
[1] Obesity means a condition of abnormal or 

excessive fat accumulation in adipose tissue. 
[2] The amount of excess fat in absolute terms 

and its distribution in the body either around 

the waist and trunk (abdominal, central or 

android obesity) or peripherally around the 

body (gynoid obesity) has important health 

implications. This public 

health problem has become an epidemic 

worldwide. As per a WHO report, obesity has 

nearly tripled worldwide since 1975. [3] WHO 

report published in 2016, revealed that more 

than 1.9 million adults over eighteen years of 

age and older were reported to be 

overweight. Of these over 650 million were 

obese and over 340 million children and 

adolescents aged 5-19 years were overweight 

or obese. [4] If secular trend continues by 2030 

an estimated 38% of the world’s adult 

population will be overweight and another 

20% will be obese. 
[5] In USA the dire projections based on 
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ABSTRACT 
 

Background: The aim of the present study was to estimate the overweight and obesity among young 

college going adults using different obesity standards. 

Materials and method: The study was conducted on 1000 individuals in age range of 16-23 years 

(mean age: 19.35 ±2.27 yrs.) belonging to urban and rural areas of near and far vicinity attending local 

educational institutes in the township of Batala in the year 2016-17. The study was carried out on a 

sample of 1000 students with 606 girls (urban: 384; rural:222) and 394 boys (urban:229 ; rural:165). 

The exclusion criteria included chronic or any other infectious ailment. Applying standard methodology 

of Weiner and Lourie (1981), anthropometric measurements like Height, Weight, Waist Circumference 

(WC) and Hip Circumference (HC) were taken. Prevalence of overweight and obesity was measured 

using four criteria - Body Mass Index (BMI), Waist Circumference (WC), Waist-Hip- Ratio (WHR) 

and Waist-to-Height-Ratio (WHtR). 

Results: With BMI as a criterion, prevalence of obesity was 21.06% in males and 12.70% in females 

and it was 10.91% and 4.95% respectively using waist circumference, 13.19% and 21.12% using waist 

hip ratio and 10.15% and 6.93% with waist to height ratio taken as criteria. 

Discussion: Sedentary behaviour significantly affected BMI, WC, WHR and WHtR in female subjects 

while in males WC and WHtR was observed to get affected. Physical activity affected BMI, WC, WHtR 

in males while it had no influence in females since the level of physical activity was abysmally low. 

A good and significant agreement was indicated by Kappa values among BMI, WC and WHtR however, 

it was moderate with respect to WHR in all age groups as well as on the basis of sex. 

 

Keywords: Weight, BMI, WC, HC, WHR, WHtR. 
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Abstract Legumes are well known for their nutritional and 

health benefits as well as for their impact in the sustain- 

ability of agricultural systems. Under current scenarios 

threatened by climate change highlights the necessity for 

concerted research approaches in order to develop crops that 

are able to cope up with environmental challenges. Various 

abiotic stresses such as cold, heat, drought, salt, and heavy 

metal induce a variety of negative effects in plant growth, 

development and significantly decline yield and quality. 

Plant growth regulators or natural products of plants are 

reported to be effective to improve plant toler- ance to 

several abiotic stresses. Gamma Amino Butyric Acid 

(GABA) is a non-protein amino acid involved in various 

metabolic processes, and partially protects plants from 

abiotic stress. GABA appears to impart partial pro- tection 

to various abiotic stresses in most plants by increasing leaf 

turgor, increased osmolytes and reduced oxidative damage 

by stimulation of antioxidants. We have compiled various 

scientific reports on the role and mech- anism of GABA in 

plants against coping with various environmental stresses. 

We have also described the emerging information about the 

metabolic and signaling roles of GABA which is being used 

to improve legume crop against abiotic stress. 
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Introduction 

 
The worldwide population will reach 9.6 billion people, by 

2050, and will face extreme challenges among which 

attaining food security is a high-priority issue (Stagnari 

et al. 2017). According to FAO (2020), even before COVID-

19, 135 million people globally were already struggling with 

severe food insecurity and the present scenario creates a 

situation of ‘‘a crisis within a crisis’’. Food security is also a 

high-priority issue for achieving sustainable development 

goal 2 i.e. zero hunger (UN 2019). The Worldwide Global 

Nutrition Report (2020), high- lighted that maximum 

countries of the world including India have large number of 

children who are stunted due of nutritional deficiencies. To 

meet these challenges, a policy framework needs to be 

developed in which the sustain- ability of 

production/consumption patterns becomes cen- tral. In this 

context, food legumes and legume-inclusive production 

systems can play important roles by delivering multiple 

services in line with sustainability principles (Stagnari et al. 

2017). 

Indeed, legumes play a central role; at food level sys- tem, 

both for human and animal consumption, as a source of plant 

protein and with an increasingly importance in improving 

human’s health. At production level, their capacity to fix 

atmospheric nitrogen makes them poten- tially and 

extremely suitable for inclusion in low-input cropping 

systems and owing to their role in alleviating greenhouse 

gases emission (Jensen et al. 2010; Westhoek et al. 2011). 

At cropping system level, as diversification crops in 

agroecosystems based on some major crop species, 
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Abstract 

Metal(loid) contamination of vital food grains such as wheat and rice is a very serious problem throughout the world because 

consumption of such contaminated food can lead to severe health effects in humans. Metal(loid) contamination of food crops can 

occur from different sources such as contaminated soil, irrigation water, and aerial deposition. Therefore, the present study was 

conducted to analyze potential non-carcinogenic and carcinogenic health impacts posed by different metal(loid)s (As Cd, Co, Cr, 

Cu, Fe, Mn, Mo, Ni, Pb, Se, and Zn) via consumption of wheat and rice grown on metal(loid)-contaminated soils in areas around 

rivers (Beas and Sutlej) of Punjab, India. Among the metal(loid)s analyzed in wheat and rice samples, contents of As, Cd, Cr,  Ni, 

and Pb were found to be above the international (FAO/WHO and EU) maximum permissible limits. The non-carcinogenic and 

carcinogenic health risk assessment of individual metal(loid)s revealed that As posed highest risk followed by Cd, Cu, Fe, Mn, 

and Pb. The values of indices calculated for analysis of combined non-carcinogenic, i.e., (hazard index; range 3.49–15.94) and 

carcinogenic (total carcinogenic risk index; range 8.30 × 10−4–131.62 × 10−4) risks for both crops were found to be many fold 

higher than the prescribed limits of 1.0 and 1.0 × 10−4, respectively. Thus, the analysis of combined risks posed by metal(loid)s 

indicated that human population consuming wheat and rice from the study area faced both non-carcinogenic and carcinogenic 

health risks. Therefore, immediate steps must be taken to reduce the levels of metal(loid)s in wheat and rice from the study area. 

Keywords Arsenic . Estimated daily intake . Food grains . Metal(loid)s . Risk analysis 
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Metal(loid) contamination of different environmental compo- 

nents (soil, water, vegetation etc.) is becoming a grave cause of 

concern throughout the globe. Metal(loid)s in different en- 

vironmental components ultimately affect human health via 

different routes. Among different metal(loid)s, non-essential 

metal(loid)s such as arsenic (As), cadmium (Cd), chromium 

(Cr), and lead (Pb) are well recognized to be toxic to humans 

and animals even at low concentrations causing mortality, 

carcinogenic, and reproductive effects (Chandra et al. 2009; 

Ma et al. 2016). In contrast, metals such as copper (Cu), iron 

(Fe), and zinc (Zn) are essentially required by humans and 

animals for various physiological and metabolic processes at 

relatively low concentrations (Giri and Singh 2017). 

However, at elevated concentrations, these essential metals 

can be toxic resulting in symptoms such as gastrointestinal 

bleeding, vomiting, diarrhea, damage to internal organs, im- 

munodeficiency, and reproductive effects (Duruibe et al. 

2007; Jaishankar et al. 2014). Humans can be exposed to 
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ABSTRACT 
 

Background: Bone health is an important concern because of a great increase in longevity and bone 

related issues faced later in life. To ensure a healthy bone structure the younger populations have to be 

assessed for a timely intervention to improve the bone health to avoid the associated morbidities later 

in life. 

Methodology: A cross sectional study was conducted in year 2016-17 at local colleges in and around 

Batala town of distt. Gurdaspur, Punjab. The data was obtained using interview schedule to acquire 

information regarding nutritional intake and anthropometric measurements were taken. Bone health was 

measured through bone densitometer. 

Results: Stratification of data on gender basis, although revealed a significantly higher intake of 

nutritional components in males compared to females but energy intake was lower than the 

recommended dietary allowances while consumption of protein, calcium and phosphorous was higher 

than recommended level in both groups whereas calcium-phosphorous ratio was lesser. Mean values of 

anthropometric variables (height, weight, waist circumference and hip circumference) and obesity 

indicators (BMI, WC, WHR and WHtR) were significantly higher in males than females. T-score and 

Z-score for bone density indicated a significantly higher mean in males. Osteopenia and osteoporosis 

was much pronounced in females (44.9%; 6.4%) than males (37.5%; 5.1%). 

Conclusion: Male respondents were better in their nutritional intake, anthropometric parameters and 

indices as well as in the bone density measurements. Energy, fat, phosphorus, waist circumference, hip 

circumference had significant positive correlation with T-score. Energy, carbohydrate, phosphorous and 

waist height ratio was positively correlated with Z-score and height was negatively correlated with a 

significant difference. 

 

Key words: Bone mineral density, Quantitative ultrasound bone densitometer, Nutritional intake, 

Anthropometric variables. 
 

INTRODUCTION 

Bone health in an individual can be 

quantified through assessment of bone 

mineral density, a measure of bone mineral 

per volume of bone. Low bone mineral 

density manifests itself as bone fragility and 

is predictive of osteopenia and osteoporosis. 
[1] Osteoporosis is a disease that affects 

millions of people around the world and it is 

characterised by low bone mass and micro 

architectural deterioration of bone tissue, 

leading to enhanced bone fragility and 

consequent increase in fracture risk. [2,3] The 

fragility fractures are hallmark of 

osteoporosis and are particularly common in 

the spine, hip and forearm but may affect 

other sites. [4] Reduction in bone mass and 

disruption in bone architecture results in 

reduced bone strength and increase in bone 

fractures. With the increase in age 
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Abstract 
The exposure of human beings to the compounds of lead (such as commercially important lead acetate) via different routes 

(including inhalation, ingestion, skin contact etc.) poses severe health risks. The present study involved the application of 

crown gall tumor assay using potato discs, to check the tumor inducing potential of lead acetate. Though originally designed for 

estimation of antitumor activity of various test compounds/plant extracts, this assay has recently been used for analysis of  tumor 

inducing potential of different environmental samples. The experiment was divided into two sets to check the tumor induction 

by different concentrations of lead acetate alone and in combination with Agrobacterium tumefaciens. The con- trols used in 

the present study were A. tumefaciens alone and only discs. The study revealed that number of tumors induced in potato discs 

treated with different concentrations of lead alone (29.8–49.2) and in combination with A. tumefaciens (36.4–50.8) were 

significantly higher than the negative control (2.4). The increase in number of tumors was significantly higher in the discs 

which were treated with lead in combination with culture than the culture alone which indicates that the presence of lead 

enhanced the expression of Ti-plasmid of A. tumefaciens. Thus, the present study indicates that lead acetate has a significant 

tumor inducing potential and crown gall tumor disc bioassay can be used as a potential and reliable tool for screening the 

tumor inducing potential of various test agents. 

 

Keywords A. tumefaciens · Carcinogen · Crown gall tumor disc bioassay · Lead · Tumor 

 

 

Introduction 
 

The environmental contamination with heavy metals has 

severely increased in last few decades due to anthropogenic 

activities such as use of pesticides, fertilizers, continuous air 

emissions from industrial sources and vehicular traffic [4]. 

Among different heavy metals, lead has attracted the atten- 

tion of scientists all over the world due to great versatility 

 
of its uses and toxic nature [26]. Globally, it is ubiquitous 

toxic metal present in earth’s crust in the form of organic and 

inorganic compounds which are used in the manufac- turing 

and processing of various commercial products [23, 24]. For 

example, lead acetate is used in paints, dyeing and printing, 

chrome pigments, manufacturing of pesticides and 

varnishes, hair dyes etc. [17]. Lead nitrate is used in 

rodenticides, oxidizers, photographic sensitizers, mordant in 

dyeing, manufacturing of matches and explosives etc. Lead 

   oxide (red) is used in plasters, storage batteries, ointments, 

Electronic supplementary material The online version of this 

article (https://doi.org/10.1007/s13237-019-00283-2) contains 

supplementary material, which is available to authorized users. 
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manufacturing of colorless glass, coloring rubber, pigment 

in printing inks and paints [16]. Although lead and its com- 

pounds are highly useful in industrial processes, but these 

compounds are highly toxic in nature. Tetramethyl and tetra- 

ethyl lead (organic compounds of lead) were used heavily as 

gasoline additives, but their use has been drastically reduced 

in the US since late 1970s [29] followed by other countries. 

Lead toxicity of different environmental components has 

emerged as an important global problem with severe health 

consequences in human beings, especially children [3, 8]. 
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ABSTRACT 
 

With increase in life span and longevity, maintenance of healthy bones and skeletal structure might help 

to escape associated morbidity and economic burden occurring because of bone fragility and fractures 

during old age. To ensure a healthy bone structure the younger population is needed to be assessed for 

a timely intervention to improve the bone health to avoid the associated morbidities later in life. 

Objective: Keeping this in view, the present survey was designed to study anthropometric parameters 

and bone health status of young adults since it is the time when peak bone mass is attained. 

Method: The survey was carried out on 1000 college-going boys and girls in the age range of 16-23 

years using quantitative ultrasound bone densitometer. 

Result: Male subjects displayed better skeletal health as well as a higher mean t-score value in all age 

groups and significantly so in age group 16-17 yrs, 22-23yrs, and in overall data. Mean z-score was 

significantly different in all the age groups. Male subjects (57.1%) were in a significantly better state 

of bone health than girls (48.7%). Maximum cases of normal bone health were present in age group 20-

21yrs with 89% of males and 83% of females which thereafter decreased to 87.5% in males and 57.1% 

in females in age group 22-23yrs. In all, 37.8% of male subjects had osteopenia and 5.1% had 

osteoporosis compared to 44.9% and 6.4% respectively in females. 

Discussion: Weight, BMI, WC, HC, WHtR affected bone health in studied young females and was 
observed to have negative correlation in studied young females. 

Key words: Weight, BMI, WC, HC, WHtR, Osteoporosis, Osteopenia. 
 

INTRODUCTION 

Osteoporosis is characterized by low 

bone mass and micro-architectural 

deterioration of bone tissue leading to 

enhanced bone fragility, thus increasing 

susceptibility to fracture. These changes are 

initially silent and can progress gradually 

until a low trauma fracture occurs. [1] Bone 

health is important for overall health and 

quality of life and is dependent on bone mass, 

bone architecture and body mechanics. [2] 

Optimal bone health status is crucial to 

prevent osteoporosis, which is a disease 

characterized by low bone mass and 

bone micro-architectural deterioration, 

leading to bone fragility and an increased risk 

of fracture. [3] At any given age, bone mass 

results from the amount of bone acquired 

during growth and the attainment of a higher 

peak bone density in growing years has an 

important role in the prevention of 

osteoporosis later in life. [4] Life expectancy 

in India is on the rise and average age of an 

Indian had shown an increase by almost ten 

years in the past two decades. [5] India is a 

young country as nineteen percent of its 

population is in the age group 15-24 years 

and today every fifth 
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A B S T R A C T 
 

The quality of soils under different land uses is getting deteriorated throughout the world due to various an- thropogenic 

activities. This deterioration is highly complex in riverine floodplain areas due to contamination by multiple point and 

non-point sources and change in seasons. Therefore, a study was conducted to analyze seasonal (pre and post-

monsoon) variations in physico-chemical characteristics, contents of metal(loid)s (Al, As, Cd, Cr, Co, Cu, Fe, Mn, Mo, 

Ni, Pb, Sb and Zn) in riverine floodplain soils under three land uses (agricultural, riverbank and roadside) from areas 

around the rivers Beas and Sutlej in Punjab, India. Further, analysis was done to assess the ecological and genotoXic 

risks (Allium cepa genotoXicity assay) posed by metal(loid)s in these soils. It was observed that soil samples under 

the three land uses were slightly alkaline (pre-monsoon) to acidic (post- monsoon) in nature with sandy texture and low 

soil organic matter. The levels of most metal(loid)s increased in post- monsoon soil samples under the three land uses, 

which was   attributed to increase in soil organic matter, silt and clay contents in post-monsoon samples due to 

precipitation, flooding and sedimentation. The ecological Risk 

Index (58.3–104.5) and Modified Risk Index (145.2–178.9) calculated to analyze the level of ecological risks of 
metal(loid)s revealed that As, Cd and Sb posed moderate to considerable ecological risks in the agricultural and 

roadside soils in both seasons. Allium cepa genotoXicity assay indicated that the metal(loid)s in studied soils can cause 

genotoXic effects in biological systems. Therefore, various steps such as reduction in use of agrochemicals, promotion of 

organic agricultural methods and decontamination of soils using techniques such as phytor- emediation etc must be 

taken to ensure reduction and containment of metal(loid)s in such riverine floodplain areas. 
 

 

 

 
1. Introduction 

 
The soil environments worldwide are under threat of metal(loid) 

contamination due to human activities such as industrialization, urba- 

nization, intensive agriculture, wastewater irrigation, vehicular traffic 

etc. (Brady and Weil, 2008; M. Kaur et al., 2014; Chandrasekaran et al., 

2015). But, the metal(loid) contamination risk is far more complex in 

riverine floodplain areas because a conglomeration of metal(loid)s 

brought and deposited by rivers from distant areas can occur in the soils 

(Rennert et al., 2017; Iwegbue et al., 2018). The metal contents in 

riverine floodplain soils under different land uses are further impacted 

by changes in climatic conditions, because events like precipitation 

during rainy seasons (as monsoon season in India) causes flooding 

which significantly changes the soil characteristics and deposits metal 

(loid)s brought from various upstream sources. The soil characteristics 

 
such as pH, soil organic matter (SOM), soil texture etc. significantly 

affect the mobility, availability and toXicity of metal(loid)s in soils 

(Troeh and Thompson, 2005; Boluda et al., 2011). Therefore, the reg- 

ular analysis of soil characteristics and metal(loid)s contents is neces- 

sary for determining their impacts on plants, animals and humans. But, 

analysis of metal(loid) contents alone does not indicate their potential 

risks in soil. Further different factors and indices such as Contamination 

Factor (CF) and Enrichment Factor (EF), Ecological Risk Index (RI) and 

Modified Risk Index (MRI) should be calculated to determine the po- 

tential ecological impacts  of metal(loid)s  in soils   (Trujillo-González 

et al., 2016; Duodu et al., 2016; Tian et al., 2017; Bhatti et al., 2018). In 

order to examine the impact of contaminants (such as metal(loid)s) in 

soil on biological systems, rapid, sensitive and widely applied plant 

assays such as Allium cepa root chromosomal assay can be used (Rank 

et al., 2003; M. Kaur et al., 2014). 
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A B S T R A C T 
 

Heavy metal contamination of agricultural soils is a severe cause of concern globally. The heavy metals can enter crops 

through roots and can result in biomagnification in the different plant tissues such as roots, stems and leaves. From 

plants these metals are transferred into animal and human systems resulting in serious health problems. Various 

physical and chemical methods are available for heavy metal removal from soil but phy - toremediation is considered 

as one of the most sustainable and cost-friendly method. Although many studies have been carried throughout the 

world to assess phytoremediation potential of plants in controlled conditions, few studies are available on the metal 

uptake capabilities of plants growing in natural conditions. Therefore, the present study was conducted to assess the 

phytoremediation potential of Trifolium alexandrinum (Berseem), an important forage crop growing in intensively 

cultivated agricultural soils of Punjab, India with main focus on the accumulation and mobility of metals (Cr, Cd, Cu, Co, 

Fe, Mn, Pb and Zn) in various plant tissues like roots, stems and leaves. The maximum contents of Cd, Co, Fe and Pb 

were observed in roots whereas for Cr, Cu, Mn and Zn maximum content was observed in leaves of Berseem. Overall 

among the metals studied Fe content was highest in all tissues of Berseem, which could be due to the higher content 

of Fe in soil. Metal Bioaccumulation Factor (BAF) and Translocation Factor (TF) calculated for assessing metal uptake 

and transport by plant tissues were found to be above 1 for the studied metals (except Co and Fe), which indicated 

Berseem to be a suitable ac - cumulator of these metals in natural conditions. 
 

 

 

 
1. Introduction 

 
Heavy metal contamination of soils is a very serious issue affecting 

plant, animal and human health throughout the globe. Indiscriminate 

anthropogenic activities such as industrialization, urbanization, ex- 

cessive agrochemical application have contributed significantly to 

heavy metal contamination of soils. The soil physico-chemical char- 

acteristics such as pH, soil organic matter (SOM), texture, soil nutrients 

are very important in determining the retention and mobility of heavy 

metals in soils (Kavianpoor et al., 2012). Several conventional physical, 

chemical and biological approaches such as in situ vitrification, soil 

incineration, excavation and landfill have been employed for deconta- 

mination of soil. But these methods have limited applicability due to 

their high costs, intensive labor requirements, irreversible changes to 

soil structure and disturbance of soil microflora (Ali et  al., 2013;  Ma et 

al., 2016). Hence, there is a strong requirement for cost effective and 

environment friendly methods for cleanup of metal contaminated soils. 

 
Phytoremediation is one such approach, which employs plants for re- 

moval of metals from soil. 

For phytoremediation, plants having high metal uptake capabilities are 

grown on metal contaminated soils. These plants either absorb and retain 

the metals in their roots (known as phytostabalization) or transport the 

metals to above ground tissues (known as phytoextrac- tion). Usually 

plants having high metal extraction properties, high biomass, rapid growth 

and ability to accumulate > 1000 mg/kg of a metal in various tissues are 

considered ideal for phytoremediation (Baker and Brooks, 1989; Vamerali 

et al., 2010; Malik et al., 2010). Trifolium alexandrinum (Berseem) is one 

such plant. It is a leguminous crop belonging to family Fabaceae and having 

fast growth, high bio- mass and high metal extraction properties (Prasad, 

2007; Ali et al., 2012). It flourishes best in neutral to alkaline soils and is 

usually grown 

in winter season where it has frost tolerance to temperatures as low as – 
6 °C (Muhammad et al., 2014). Although many studies have been 

conducted to assess phytoremediation potential of plants (including 
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ABSTRACT Three hundred and ninety four (394) male (urban: 229; rural: 165) and 606 female (urban: 384; rural: 222) 
college students in 16-23 years of age were investigated to find out an impact of lifestyle variables like physical activity, 
exposure to sun and dietary intake along with anthropometric variables on bone health in urban and rural population. There 
was a significant difference in mean T-score and Z-score among urban and rural females. Bone mineral density was 
significantly better in rural males (normal, 60.6%; osteopenia, 37.6%; osteoporosis, 1.8%) compared to urban (normal, 
54.6%, osteopenia, 38.0%; osteoporosis, 7.4%) males. Rural females (normal, 51.4%; osteopenia, 45.0%; osteoporosis, 3.6%) 
too had a better bone health than the urban (normal, 47.1%; osteopenia, 44.8%; osteoporosis, 8.1%) females. Physical 
activity was cited to have a significant correlation with T-score and Z- score. Protein and calcium intake could be 
significantly correlated with T-score in urban subjects, and with energy, carbohydrates and phosphorus in rural subjects. Z-
score had positive correlation with calcium intake in urban individuals and with energy and carbohydrate in rural subjects. 
However height, weight and BMI had no impact on BMD. 

 

INTRODUCTION 
 

Bone health is assessed through bone mineral 
density, a measure of bone mineral per square 
centimetre of bone and is an indirect indicator of 
osteoporosis and bone fracture. Osteoporosis is 
characterized by low bone mass with micro 
architectural deterioration of bone tissue leading 
to enhanced bone fragility, thus increasing 
susceptibility to fracture (Lane 2006). Bone health 
is important at every age and stage of life and the 
attainment of a high peak bone density in growing 
years has an important role in the prevention of 
osteoporosis later in life (Rizzoli et al. 2001). Bone 
health may be optimized by creating an 
environment to achieve peak bone mass during 
adolescence and maintenance of healthy bone 
throughout life cycle (Khadilkar and Mandlik 
2015). The maximum bone size and strength 
termed peak bone mass is an interplay of genetic 
constitution and lifestyle factors like diet and 
exercise that can influence the potential to achieve 
full bone mass. Childhood, adolescent and early 
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adulthood are the times when there could be a 
significant increase in peak bone mass through 
diet and exercise (AAOS 2012). With regular 
physical exercise young individuals intend to have 
normal bone mineral values (Tandon et al. 2003; 
Uppal and Kaur 2017). Sports training and 
nutrition played a significant impact on bone 
mineral density in sports women of 18-21 years in 
comparison to sedentary control group (Marwaha 
et al. 2011). Low physical activity and sedentary 
lifestyle have been assessed as risk factors which 
are significantly associated with low mineral 
density resulting in osteopenia and osteoporosis 
(Javed et al. 2015; Sridevi and Ragi 2016; Soomro 
etal.2017). Insufficientcalciumintakeandinsufficient 
sun exposure were reported to be the factors to 
cause low bone mineral density in young Saudi 
women (Zeidan et al. 2016). A systematic review 
and meta-analysis (Matsuzaki et al. 2015) related 
that highincomecountries generallyshowed higher 
BMD in rural areas and it may be higher in urban 
areas in some lower income countries. Since peak 
bone health is achieved in younger age and is 
influenced by environmental factors, it becomes 
imperative to examine the state of bone health of 
young population who are a potential human 
resource. Therefore, the present study was 
designed to investigate the bone health of young 
adults from urban and rural areas, hailing from 
same social background, to find out the impact of 
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MkWå uohu pUn 
n;kuUn oSfnd vè;;u ihB] iatkc 
fo'ofo|ky;] p.Mhx<+] iatkc] 
Hkkjr 

;qxkuq:i Hkkjr dk HkkSxksfyd ifjorZu 

MkWå uohu pUn 
 
lkjka'k 
izLrqr  'kks/k&i=  esa  Hkkjr  ,oa  Hkkjrh;  laLÑfr  ij  fpUru  djrs  gq,  oSfnd  dky  ls  ysdj  vk/kqfud  dky 
Ik;ZUr  gq,  HkkSxksfyd  ,oa  lkaLÑfrd  ifjorZuksa  dks  Li"V  djus  dk  iz;kl  fd;k  x;k  gSA  loZizFke  ;g  fopkj 
fd;k  tkuk  cgqr  vko';d  gS  fd  ge  fdldk  o.kZu  djsaxsa&Hkkjr]  Hkkjro"kZ ]  bf.M;k]  fgUnqLrku]  vk;kZorZ  ;k 
tEcw}hiA  bfrgkl  lk{kh  gS  fd  ;s  lc  Hkkjr  ds  gh  le;kuqlkj  ifjofrZr  uke  gSaA  ;g  ckr  vkaf'kd  :i  ls 
lR;  Hkh  gSA  vkaf'kd  blfy,  fd  ;s  Hkkjr  vFkok  bf.M;k  ds  uke  ugha  vfirq  tEcw}hi  ds  gh  vyx&vyx 
fgLlksa  ds  uke  gSA  dkypØ  ds  lkFk  tEcw}hi  ds  VqdM+s  gksrs  x, vkSj  mlh  foHkktu  ds  ifj.kkeLo:Ik  fofHkUu 
ukedj.k Hkh gksrs x,A 
vc  iz'u  mBrk  gS  fd  izkphu  Hkkjr  dgk¡  rd  Fkk\  mldh  lhek  D;k  Fkh\  ;g  tc  rd  Li"VR;k  u  tku 
fy;k  tk;]  rc  rd  Hkkjrh;  laLd`fr  dk  foLi"V  fp=  lkeus  vkuk  dfBu  gSA  bldk  dkj.k  ;g  gS  fd 
ftrus  Hkh  Hkkjrh;  vkpkj]  O;ogkj]  dyk]  dkS'ky  vkfn  ga S]  os  lc  izkphu  xzUF k ksa  esa  fuc)  gSaA  v|ruh;  Hkkjr 
mldh  vis{kk  cgqr ladqfpr  gks  x;k  gSA  mls rks  tkus  nhft,  Hkkjr  dk  tks  Hkwxksy  vkt  ls  20 o"k Z  igys  Fkk] 
og Hkh vkt ugha gSA 

 

eq[;'kCn%& vk;kZorZ] HkkSxksfyd] laLÑfr] vk/;kfRedrkA 
 

izLrkouk 
c`gÙkj Hkkjr  rFkk fofHkUu uke 
oSfnd  lkfgR;  dk  v/;;u  djus  ij  gesa  Hkkjr  dh  HkkSxksfyd  ifjfLFkfr  dk  lE;d~  Kku  gksrk  gSA 
izkphu  ok³~e;  ds  vuq'khyu  ls  irk  pyrk  gS  fd  Hkkjr  dh  iwohZ;  lhek  phulkxj  FkkA  bl  lhek 
ds  vUrxZr  czãns'k]  ¼cekZ½  L;ke]  jaxwu  vkfn  lfEefyr  FksA  Hkkjr  dh  if'peh  lhek  yky  lkxj 
¼Hkw&e/;  lkxj½  rd  QSyh  gqbZ  Fkh  ftleas  v|ruh;  ikfdLrku]  foyksfpLrku]  bZjku]  eslksiksVkfe;k 
vkSj vjc Hkh  lfEefyr  FksA  bl izdkj iwohZ  phu&leqnz ls if'pe  esa  yky&lkxj rd  foLr`r HkwHkkx 
Hkkjr  dgykrk  FkkA  bl  fo"k;  esa  vusd  izek.k  miyC/k  gksrs  gSaA  Hkkjr  dh  nf{k.kksÙkj  lhek  rks 
fgeky; vkSj dU;kdqekjh rd izfl) gh gSA 
_Xosn  ds  10os a  e.My  ds  86  osa  lwDr  ls  izkjEHkdj  vkxs  ds  lwDrksa  eas  ,d  okd~&dyg  dk  mYys[k 
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miyC/k gksrk gSA rnuqlkj _Jk'o _f"k dk nkSfg= tjFkqL= uke dk O;fDr Fkk] tks czkã.k&oxZ ls 
}s"k  djrk  FkkA  czkã.k&}s"k  ds  dkj.k  gh  mlus  ckãh  fyfi  ds  fo#)  mYVh  fy[kh  tkus  okyh 
[kjks"Bh  fyfi  dk  izlkj  fd;kA  mlh  ds  le;  okg~yhd  ns'k  esa  lks=kef.k  bf"V  ¼;K½  esa  _f"k  bl 
fo"k;  ij  vkil  esa  >xM+  iM+s  fd  bUnz  dks  iz/kku  nsork  ekuk  tk;  vFkok  o#.k  dksA  tjFkqL=  us 
ijEijkxr  bUnz ds  izk/kkU;  dks  vLohdkj  fd;k  vkSj  mlds LFkku  ij  o#.k  ds  izk/kkU;  dks  izfrf"Br 
fd;kA  bldk  ladsr  _d~&lafgrk  esa  ^usUnza  nsoeealr*  bl  eU=ka'k  esa  ik;k  tkrk  gSA  mifLFkr 
_f"k;ksa esa uè  s/kk] fgj.;Lrwi] okenso] xkX;Z vkfn us bUnz ds i{k/kj Fks tcfd lqi.kZ] dk.o] Hkj}kt 
vkfn  us  o#.k  dk  i{k  Lohdkj  fd;kA  ofl"B  vkfn  _f"k;ksa  us  vius&vius  LFkku  ij  nksuksa  dks 
leku  ekukA  _f"k;ksa  dk  oSeR;]  bUnzk.kh  dk  Øks/k]  ;s lc  bruk  c<+  x;k  fd  euq";korkjh czãk  us] 
tksfd  cMs +  fo}ku]  egkizHkko'kkyh  vkSj  egkrstLoh  Fks]  Hkkjr  ds  nks  Hkkx  dj  fn;sA  flU/kq  unh  ls 
if'pe  dk  Hkkx  o#.k  ds  izHkqRo  dks  Lohdkj  djus  okyksa  dks  fn;k  tcfd  iwoZ  dk  Hkkx  bUnz  dks 
iz/kku  ekuusokyksa  dks  fn;kA  bl  ?kVuk  ls  Hkh  Hkkjrh;  lhek  ds  vfr  foLr`r  gksus  dk  izek.k  izkIr 
gksrk  gS]  D;ksafd  blls  fl)  gksrk  gS  fd  flU/kq  dks  e/; es a  ekuus ij  ftruk  izns'k  flU/kq  ds iwoZ  es agS] 
mruk gh if'pe  esa ekuuk  iM+sxk vkSj og Hkkx Hkwe/; lkxj rd gh  igq¡psxkA bl izdkj foHkkx gksus 
ds vuUrj flU/kq ds ikj okys iwohZ; rVokys yksxksa dks flU/kqLFkkuh; dgk tkus yxkA 
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Comprehensive investigation of emotional intelligence 
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Abstract 

The purpose of this study was to find out the differences between open and closed skill athletes on the 

construct Emotional Intelligence. 209 male inter-college level players were chosen as subjects. They were 

further dispersed under two aggregations which incorporates n=130; open skill and n=79; closed skill. A 

standardized questionnaire developed by Hyde et al. (2001) was employed to collect the data for emotional 

intelligence. An exploratory research design has been used in the present study that has followed a 

quantitative method of data collection and analyses. The Purposive Sampling procedure was followed to 

achieve the goal of the study. Unpaired t-test was employed to establish the differences between open and 

closed skill athletes. For testing the hypotheses, the level of significance was set at 

0.05. Findings show that no significant differences were found between the means of both groups with 

regard to the variable self-awareness, empathy, emotional stability, managing relations, self- development, 

commitment, altruistic behavior and overall emotional intelligence. However, significant mean differences 

were observed between both groups in relation to self-motivation (t=2.42, p<0.05), integrity (t=4.06, 

p<0.05) and value orientation (t=2.89, p<0.05). It was found that open skill athletes possessed better self-

motivation, integrity and value orientation than closed skill athletes; however, both groups were equal in 

overall emotional intelligence. 
 

Keywords: Self-awareness, empathy, self-motivation, emotional stability, managing relations, integrity, 

self-development, value orientation, commitment, altruistic behaviour 

 

Introduction 

Emotional intelligence is "the capacity to screen one's own particular and other's emotions, to 

separate among them, and to utilize the data to guide one's reasoning and activities" Salovey and 

Mayer (1990) [3] presented the "capacity display" that incorporates four noteworthy subjects of 

capacities incorporated into emotional intelligence, specifically (1) seeing emotions, (2) 

utilizing emotions, (3) understanding emotions, and (4) overseeing emotions. The dominance 

of these four noteworthy measurements of emotional learning is alluded to as emotional 

intelligence. 

Mayer et al. (2008) [2] portrayed emotional intelligence as the subset of social intelligence that 

includes the capacity to screen one's own and others' sentiments and emotions, to segregate 

among them and to utilize this data to guide one's reasoning and activities. They further 

accentuated that emotional intelligence includes the capacity to prevail upon and about 

emotions, and the limit of emotion to improve thought. Goleman (1999) [1] stated that it means 

overseeing emotions with the goal that they are communicated fittingly and viably, empowering 

individuals to cooperate easily towards their normal objectives. 

Research has indicated mental abilities encourage athletic performance. Relaxation training, 

positive thought control, self-regulation, symbolism, focus, vitality control, self-observing, and 

objective setting are all qualities that have been connected with athletic execution Zizzi, Deaner, 

Hirschhorn, (2003) [4]. A considerable lot of these qualities reflect emotional intelligence. 

 

Selection of Subjects 

209 male inter-college level players were chosen as subjects. They were further dispersed under 
two aggregations which incorporates n=130; open skill and n=79; closed skill. 
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Effect of 12-week yogic practices on flexibility and 

balance of women cricketers: An experimental study 

 
Ranjeet Singh Sandhu, Barinderpal Singh and Navneet Singh 

 
Abstract 

The purpose of present study was to assess the effect of 12-week yogic practices on flexibility and Balance 

of women cricketers. The present study was conducted on 120 women Cricketers of Northern region of 

India. Keeping in view the objectives, the players were categorized into two main groups: Group A: 

Experimental group (N1=60) and Group B: Control group (N2=60). The age of subjects ranged between 18 

to 25 years. The purposive sampling technique was used to attain the objectives of the study. All the 

subjects, after having been informed about the objective and protocol of the study, gave their consent and 

volunteered to participate in this study. The difference in the mean of each group for selected variable was 

tested by “t” test. The level of significance was set at 0.05. Analysis of data revealed that with regard to 

flexibility the “t” value in case of experimental group was 9.0311* and for control group it was 0.9594. 

The “t” value in case of experimental group 9.0311* as shown in the table above was found statistically 

significant (P<.05). It is evident that women cricketer with regards Balance the “t” -value in case of 

experimental group was 5.3769* and for control group it was 1.7840. The “t” value in case of experimental 

group 5.3769* as shown in the table above was found statistically significant (P<.05). 

Keywords: Flexibility, balance, yogic practice and women cricketers 
 

Introduction 

Cricket is the most popular sport in commonwealth countries and one of the most popular sports 

in the world. The performance of cricketers is enhancing day by day, old records are broken and 

new records are forming; scores are reaching new heights, it is due to high intensity training of 

the players which help them to perform well. A modern day cricketer, who spends hours on the 

field and the one who is also involved in the off-field activities such as brand endorsements, 

campaigns and other activities, needs to keep a sharp eye on his physical as well as mental health. 

And other activities, needs to keep a sharp eye on his physical as well as mental health. Among 

the various fitness activities and drills, it is crucial for cricketers around the globe to sign up for 

Yoga as it not only helps keeping a track of his mental and physical health, but also helps 

improving reflections and overall strengthening of the body.   It is a known fact that a strong and 

well-maintained body is less prone to injuries, and all cricketers must vie for it. With a powerful 

tool such as Yoga, cricketers can work their entire body, stretch, strengthen, and recover quickly 

as compared to the other ways. In a gymnasium, a cricketer can work out on only few specific 

parts of his body, but combining it with Yoga can do wonders for cricketers who are some or 

the other way busy all around the year. 

Yoga and cricket make a powerful combination. Yoga, across the world, is seen as a one-stop 

shop for body-mind-spirit wellness. It is no more an ancient Indian practice but a global 

phenomenon, touching varied fields like sports. Most warm-up exercises that cricketers do 

nowadays are yoga postures. Back in the seventies and eighties, cricketers were not very 

conscious about their fitness. It also illustrates the various advantages of yoga postures in making 

a sportsperson’s body much more flexible and agile. For a cricketer, yoga helps in keeping track 

of his mental and physical health, apart from improving reflexes and strengthening the body. 

Yoga-related exercises focus on core muscle stability benfitting the sports person holistically. 

After all Bhagvad Geeta States that Yoga is “Yogah karmasu kaushalam” Spiritual experience 

& bliss is the final aim of Yoga, however, the journey of it deals with Holistic health & fitness 
of individuals and the players. 
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Abstract: 

The aim of this assessment is to discover the significant differences of motor fitness 

components between batsmen and bowler. A group of thirty (N=30) male subjects aged 

between 18-28 years were chosen for this appraisal from Guru Nanak Dev university, 

Amritsar (Punjab), India. The purposive sampling technique was utilized to accomplish 

the objectives of the appraisal. Every one of the subjects, in the wake of having been 

educated about objective and protocol of the study, gave their agreement and volunteered 

to take an interest in this appraisal. They were further partitioned into two group of 15 

each (i.e., N1=15; batsmen and N2=15; bowler). Student’s t-test for independent data was 

utilized to evaluate the between- group differences. The level of p≤0.05 was considered 

significant. Investigation of data uncovered that there were insignificant differences of 

speed (p = 0.20), strength (p = 0.096) agility (p = 0.06) and Cardiovascular Endurance (p = 

0.21) amongst Batsmen and Bowler, the calculated value of t for all the variables i.e., speed 

(t=1.30), strength (1.72), agility (1.94) and Cardiovascular Endurance (1.41 is smaller than 

the tabulated value of t (=2.048) for 28 degree of freedom. In this way, it might be 

presumed that the group difference between Batsmen and Bowler with respect to speed, 

strength, agility and endurance observed to be statistically insignificant. Whereas 

significant differences of static Balance (p = 0.019) between Batsmen and Bowler, since the 

calculated value of t for static Balance (t=2.50) is higher than the tabulated value of t 

(=2.048) for 28 degree of freedom. In this manner it might be inferred that the group 

difference between Batsmen and Bowler in regards to 
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Abstract 

The aim of this study is to find out the significant differences of coordinative abilities between male Badminton players and Tennis 

players. A group of thirty (N=30) male subjects aged between 18-28 years, who participated in intercollege competitions organized 

by the Department of Sports, Guru Nanak Dev University, volunteered to participate in this study were selected for this study. The 

purposive sampling technique was used to attain the objectives of the study. All the subjects, after having been informed about the 

objective and protocol of the study, gave their consent and volunteered to participate in this study. They were further divided into 

two groups of 15 each (i.e., N1=15; tennis players and N2=15; badminton players). To compare the mean differences between the 

two groups, mean, S.D and t-tests were computed by means of Statistical Software. To test the hypotheses, the level of significance 

was set at 0.05. The results revealed significant differences between tennis players and badminton players on the sub-variables i.e. 

Reaction Ability, Orientation Ability and Differentiation Ability. However, insignificant differences were noticed with regard to the 

sub-variables i.e. Rhythmic Ability. 

 

Keywords: tennis players, badminton players, rhythmic ability, reaction ability, orientation ability and differentiation ability 
 

 

Introduction 

Tennis and badminton are the best-known members of a family 

of related racket games. Despite their similarities, the two sports 

also have many differences in play and in strategy. Tennis and 

badminton are two racket sports that are favorite pastimes in 

many countries. Badminton is very popular in south East Asia 

and Indonesia. Which have produced many top players. Fitness 

has become increasing important part of Badminton both 

physical and mental fitness are required in Badminton players 

required arm and shoulder strength of maintain the smash and 

overhead clears for Badminton. Tennis is a racket sport in 

which two players or teams of two players, send a ball over a 

net in such a way that it is difficult to return legally. Modern 

tennis has its roots in the old French game of pause, for which 

the rules were written in Paris in 1592. Tennis was part of the 

first Olympic Games of the modern era, in 1896; it was 

withdrawn from the Olympic after 1924 and reinstated in 1988 

These two are popular games and can be found in almost every 

country. Though these games are similar in nature, they have 

various differences among them including rules, regulations, 

etc. While the basic principle is the same, the two games differ 

in their rules, terminology, playing equipment, number of 

players, field size etc. In sports today best performance can only 

be achieved through inaccurately planned, executed and 

controlled training system loosed on the scientific knowledge, 

theoretical and methodical fundamentals of sport training. A 

sportsman cancompete effectively only by a certain 

coordinative mastery of the technique. Coordination ability 

means an ability to quickly and purposefully perform difficult 

spatio-temporal movement structures. Within this context, 

coordination abilities are 

understood as an externally visible manifestation of the control 

and regulation processes of the motor activity of the central 

nervous system. Coordinative abilities enable the sports man to 

doa group of movements with better quality and effect. 

Coordinative abilities are also needed for maximum utilization 

of conditional abilities, technical skills and tactical skills. 

Without the adequately developed coordinative abilities, a 

sportsman cannot make maximum use of his psycho- biological 

capacities and reserves. The coordinative abilities, a great 

extent, determine the maximum limits to which sports 

performance can be improved in several sports especially the 

sports which depends largely on technical and tactical factors. 

Because of this reason assessment of coordinative and the 

possibilities of their further development from an important 

parts of the process of talent identification in sports. 

The speed of learning of skill and its stability is directly 

dependent on the level of various coordinative abilities. 

Coordinative abilities are needed for maximal utilization of 

conditional abilities, technical skills and tactical skills. In 

different sports requirement of coordinative abilities are 

different and these abilities ensures highermovement efficiency 

and movement economy, whereasis some sports events they 

helps in higher movement frequency with high explosiveness 

and force application. In strength sports they help in 

puttingmaximum effort in a short time and at the right time. But, 

where the technique dominates the event the sea bilities helps 

in better learning, stabilization, variability and 

autoimmunization. In sports seven coordinative abilities are of 

key importance. In different sports the relative importance of 

these abilities is however different. Differentiation ability 
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