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EDITORIAL

Dear Readers,

| am delighted to inform the readers that MVM Journal of
Research provides platform to the academicians to exhibit their exuberant
explorations in their areas of speciaization. MVM Journal of Research
publishes papers with originality and high quality. The present volume of
the journal contains sixteen multi-disciplinary articles which will quench
the readers’ thirst for knowledge. These 16 papers are arranged in the order
of their receipt by the editorial board. Some papersaretraditional, someare
scientific, informative, effective and illuminative. Papers from various
disciplines have been examined by eminent reviewers which will add
additional strength to the quality of the journal. One of the most interesting
things about thejournal isthebroad diversity of itsbrain power. TheEditoria
Board isthankful to the respected Principal Dr. P. Parvathi and the meritorious
faculty for thelr encouragement which will make the Board to work with

more enthusiasm.

December 2017 Chief Editor
Dindigul.
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CLUSTER FORMATION BASED BROADCAST EXPENSES
CONTROLLING INMANET

Mrs. R. SARASWATHI?! & Dr. A.SUBRAMANI?
IResearch Scholar, Department of Computer Science, Periyar University, Salem, Tamilnadu,
India- 636011. E-mail: rsaraswathi.phd@gmail .com.
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ABSTRACT

A Mobile Adhoc Networks (MANETS) isa group of autonomous mobilewirel ess nodeswithout
a fixed infrastructure used for communications during emergency situations like disaster
management and military deployment. New members can join and leave the network at any time.Due
to thismobility nature of the MANET, the nodes state i nfor mationchanges frequently and finding a
channel schedulefor the nodesin the networ k becomesdifficult. The channel bandwidth and battery
lifetime are the two resources to beoptimized to improve the performance of the MANET and it is
importantto study the effect of different transmission power levels on the performance of
theMANET.This has drawn much attention for research, dueto its adhoc nature. Thisleadsto the
design of logical clusters, wherethe cluster headsin every cluster play the role of base station and
also form of thevirtual back bone for routing the packets in the network. As MANET is very much
used foremergency communication, this network should meet with this challenges and it must
toleratethe faults occurred due to node death and link failure. In this paper, proposed a new routing
algorithmnamed Cluster Formation based Broadcasting Expenses Controlling (CFBEC) for energy
efficient path between sender and receiver. This proposed CFBEC algorithm provides better
performance compareto existing Hybrid Energy Efficient Distributed (HEED) clustering algorithm,
Low-Energy Adaptive Clustering Hierarchy (LEACH), and Energy Efficient Probabilistic
Broadcasting (EEPB) algorithm and also increasing throughput, reducing end-to-end delay with
number of nodes, transmission range, and mobility is increased.

Keywords: Broadcasting, Clustering, Routing, Neighbour Coverage, Throughput.
|.INTRODUCTION

A Network facilitatesthe distribution of files and informati onbetween multiple computers.
Computer networks can be interconnectedthrough either Ethernet cables or using wireless cards
that send and receivedataor wirelessmedium likeair. An Ad hoc network establishesalinkbetween
various nodeswithout any base station.MobileAd Hoc Networks (MANETS) are quickly becoming
acommon mode in telecommunication because of easy deployment and fastconfiguration. These

Cluster Formation Based Broadcast Expenses Controlling in M anet
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networks use broadcasting as a method for communication, forupdating the topology,
maintaining the network, giving warning messages.They consist of a group of nodes that
communicate with each other over awireless medium like air without the need for any predefined
infrastructure.All the nodes are working as source, router or destination. Thetopology ofthe network
can change dynamically because the nodes movein differentdirections, leave or joinit. Such change
creates problems in maintaining therouting process through energy loss, delay and instability in
linking. So, therouting protocol must be designed to provide energy maintenance, avoiddelay and
make the link stable.

Till now, variety of routing protocols are devel oped for MANETSsthe set of applicationsfor
MANETsisnumerous, starting from little, static networksthat areaunit affected by power sources,
to large-scale, mobile, extremely dynamic networks. In adhoc networks, nodes don’t have a priori
information of topology of network around them, they need to find it. Mobile Adhoc Networks
(MANETS) represent areplacement type of communication consisting of mobilewirelessterminals
wherever it’s an infrastructure less IP based mostly network of mobile and wireless machine nodes
connected with radio. In recent years, MANET has gained quality and much of research is being
done on completely different aspects of MANET. It’s an infrastructure less network having no
fastened base stations. MANET is characterized by dynamic topology low information measure
and low power consumption. All the nodes within the network are moving i.e. topology of the
network is dynamic therefore the nodes will act each as host furthermore as router to route info
excess for its use. It’s well-known for its routable network properties wherever every node act as a
router to forward thetraffic to alternative fixed node within the network. MANET may beawireless
multihop network with none fastened infrastructure, in distinction to today’s wireless communications
that is predicated on fastened, pre-established infrastructure. All networking functions, like
determining the configuration, multiple accesses, and routing of knowledge over the foremost
acceptable ways, should be performed in an exceedingly distributed manner. These tasks are
significantly difficult, because of the restricted communication information measure accessible
within the wireless channdl.

[I.RELATED WORKS

Survey of Broadcast Expenses Controlling Techniques in Mobile Adhoc Networks have
been studied and discussed fromNaeem Ahmad, et.a (2015).Performance Analysis of Broadcast
Based Energy Efficient Routing Protocol for MANET Using BTSNA-DS Algorithmhave been
proposed by Saraswathi, R. et. a (2018).Broadcasting Based Energy Efficient Protocol to Enhance
the Routing Performance in MANET Using BTSNA-DS Algorithmhave been proposed by
Saraswathi, R. et. a (2018).Energy Efficient Neighbor Coverage Protocol for Reducing Rebroadcast
in MANET were discussed and analyzed from RagulRavi.Ra, et. a (2015). Enhanced Internet
Accessibility for adhocnetwork with On-Demand Gateway Broadcast Strategy were studied and

Mrs. R. Saraswathi & Dr. A.Subramani
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discussed from HuagiangXu, Lei Ju, and ZhipingJia, (2015). An efficient broadcast-based
information transfer method based on location data over MANET were discussed from Yosuke
Totani, et. a (2016). Network resource efficient routing in mobile ad hoc wireless Networks have
been discussed from Ahyoung Lee, and IIkyeun Ra, (2015). Performance analysis of an extended
grid based broadcast a gorithm in mobile ad-hoc networks have been discussed nad analyzed from
AbderezakTouzene, et a (2015).Performance comparisons of routing protocol in MANET were
discussed from Prabu, K., et.a, (2012).Energy efficient routing in MANET through edge node
selection using ESPR algorithm were discussed and analyzed from Prabu, K., et.al, (2014).Cluster
based controlling of route exploring packets in ad-hoc networks were investigated by Hussain,
S.Z.,andAhmad, N., (2014). Energy evaluations of AID protocol in MobileAd Hoc Networkswere
studied by M. Bakhouya, J. (2015).Approaches for Engineering Adaptive Systems in Ubiquitous
and Pervasive Environmentswere studied and discussed by M. Bakhouyaand J. Gaber (2015).Energy
Efficient Probabilistic Broadcasting for Mobile Ad-Hoc Network have been proposed by Sumit
Kumar, and Shabana Mehfuzl (2016).Broadcasting Mechanism with Less Flooding Packets by
Optimally Constructing Forwarding and Non-Forwarding Nodesin Mobile Ad Hoc Networks have
been proposed by R. Reka, and R. S. D. Wahidabanu (2014).

[11. PROPOSED CONCEPT

A graph G = (V, E) isused to model the ad hoc network in which V, E isafinite setof nodes
and bidirectiona edges that connect the nodes. Cardinality defined as thenumber of elementsin a
particular set. The cardinality of set V isconstant, but thecardinality of set E isnot constant, sinceit
depends on the nodes mobility. Eachnode v.?v must have unique identity, mobility v__, and the
largest transmissionrange v,.. The node vis within the transmission range of vjif dist (v, Vj)<vtr'
Where,

V., -isthemobility of the node

V.. -isthemaximum mobility of the node

V., - isthe transmission range of the node

The mobility of the nodes is increased or decreased as per requirements, but a node can
have maximum mobility of v__.The weight of each node is calculated using the mobility and the
remaining battery power.At the first stage a volunteer cluster head choice function is called. The
energy drain rate of the cluster heads was very high. The cluster head re-election processis called
when the battery level of the cluster head falls below 20% of threshold value in order to keep up
alanced energy level in al the nodes.

Objective of broadcasting techniques, an optimized strategy of blind flooding is broadcasting
in which only intended nodes receive the query packet. It is an essential technique to discover the
desirable route for data transmission. This technique has multiple objectivesin the route discovery

Cluster Formation Based Broadcast Expenses Controlling in M anet
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phase which are common for every routing protocol.In MANET nodes are keeping moving
and communicate with each other inwirelesslink. In clustering scheme the network is divided into
chunk of nodes known as Clusters where one node in each cluster act as a Cluster head which is
used for Routing. Mainly we used creation of cluster and election of cluster head algorithm. The
Cluster creation algorithm we check that node is in the communication range or not. If present in
range then node will be added otherwise not added. For each node less distance is efficient. The
cluster information is maintained by each node. The cluster information is very important. This
information keeps track of the all necessary information for clustering algorithm. When updating
the information, a node can determine its own status by exchanging cluster information with its
neighboring nodes. The cluster information is used for cluster maintenance and routing. Each node
maintains neighbor tables that contain Unidirectional and Bidirectional neighbor table. The
information stored in neighboring table.

CHT 8 5]

5 / cH17

20

Figurel: Clusteringin MANET

Cluster Formation:In this method, every node in the network broadcast a hello packet which
contains no. of neighbors, energy, hierarchical level & cluster head id. Initially id of cluster head,
hierarchical level and no. of neighbors of nodes are blank.

Cluster Head: The cluster is coordinator of the cluster. The cluster head forward the packets. Re-
source management function performed by cluster head for its members & for intra-inter commu-
nication. It acts as a base station in the structure. The cluster head shows in (fig.1)with dark filled
circle.
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Gateway Node: It is non-cluster head node. Gateway node contain inter cluster links. It can access
neighboring clusters. It exchange the cluster related information. It acts as an access point between
two clusters.There are two types of gateway nodes:

Ordinary Gateway (OG): node which lies within the transmission range of two cluster
heads. The cluster head use hops that away from its neighbor and transmits them between
the nodes.

Distributed Gateway (DG): node uses the hops that away from its neighbor and both
clusters can communicate with each other.

Algorithm for Cluster Formation based Broadcasting Expenses Controlling (CFBEC):

The proposed algorithm is broadcast expenses controlling to find the path using
clusterformation functionalities. The bel ow steps are thatconsider in our proposed a gorithm.When
node recelves RREQ request then it doesfollowing steps:

Sep 1:Create acluster in the entire network.

Sep 2: Callect information about neighbor node in each cluster.

Sep 3: Selectthe Cluster Head(CH) in each clusterwhich contains maximum power.
Where, CH = Cluster Head, N = Node Degree, N, = Node Battery Power,

N, = Node Transmission Power, and N = Node Stability.

Sep 4:Each Cluster Head(CH) keep neighbour nodesinformation to forward thepacket to
neighboring CH.

Sep 5: Source node sends RREQ request to all CHthat are located in the cluster.

Sep 6:After receiving RREQ then CH forward RREQto each CH in the network.

Sep 7:Check destination node in the network, If yes go to Step 8, otherwise go toStep 9.

Sep 8:Broadcast RREQ.

Sep 9:Regect RREQ.

Sep 10: RREP send to the source from destination.

In the above algorithm executes based on the cluster formation for efficient broadcast to
find the path from source to destination and also hopl, hop2 and so on until reach the destination.

V. RESULTSAND DISCUSSIONS

The performance of the proposed scheme is evaluated using Network Simulator version 2
(NS2). Some of the basic assumptions (Table. 1) made for the simulations are the mobile adhoc
networksworksin a secure environment and thus not prone to any sort of attack, each of the mobile
nodes has a maximum battery power that amobile nodein aMANET could offer sinceit hasto be

Cluster Formation Based Broadcast Expenses Controlling in M anet
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used in the military battlefield which may require a high backup to sustain for a longer
duration of each and every node has enough memory to store a copy of the token being circulated.
Since any node can become a primary or secondary cluster head has to recover the token and
circulate it under situations of token loss. With the assumption of the following parameters are
chosen for the simulation environment.

Table 1: Simulation Parameters.

Parameters Values
Simulation NS-2
MAC Layer Protocol |IEEE 802.11
Mobility Model Random Waypoint
Terrain Range 1,000 X 1,000 m2
Transmission Range 250 Meters
Examined routing protocol | CFBEC
Channel Bandwidth 2 Mbps
Speed 10-20 m/s
Application Traffic CBR
Simulation Time 500 s
Propagation mode Free space
Data Packet size 512 bytes
Packet rate 2 packets/s
Number of Nodes 20-100

The following performance metrics to evaluate through networks simulation (NS2):

1 Throughput: Throughput is the number of bytes or bits per seconds arriving at the time
interval t. It is generally measured by kilo bits per second (kbps) or mega bits per second (mbps).

% 10000

£

< 800 s ~= CFBEC

e Lt

AL HEED

8 X

ER L = B LEACH

Han et B |

£ 2 TN i)

il d0 0 80 100
TNumber of Nodzs

Figure 2 : Throughput (kbps) Vs. Number of Nodes.
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In this part, performance analysis of proposed algorithm named Cluster Formation based
Broadcasting Expenses Controlling (CFBEC) and existing Hybrid Energy Efficient Distributed
(HEED) clustering agorithm, Low-Energy Adaptive Clustering Hierarchy (LEACH), and Energy
Efficient Probabilistic Broadcasting (EEPB) algorithm. In Fig. 2 the proposed CFBEC algorithm
provides better performance compare to existing HEED, LEACH, and EEPB algorithm and also
increasing throughput (kbps) with number of node is increased.

(o ]
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3 10000 .

a1 _____,.-K

2 g0 A e
+ =

E. 6000 // i +—HEED

o ¥ —

Yo | ¥ o ;

: e =i=LEACH

X0 ——ffP3

0

500 100 150 200 250
Transmission Range (Meters)

Figure 3: Throughput (kbps) Vs. Transmission Range (M eters).

In this part, performance analysis of proposed algorithm named Cluster Formation based
Broadcasting Expenses Controlling (CFBEC) and existing Hybrid Energy Efficient Distributed
(HEED) clustering algorithm, Low-Energy Adaptive Clustering Hierarchy (LEACH), and Energy
Efficient Probabilistic Broadcasting (EEPB) agorithm. In Fig. 3 the proposed CFBEC agorithm
provides better performance compare to existing HEED, LEACH, and EEPB agorithm and also
increasing throughput (kbps) with transmission range (meter) isincreased.
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Figure4 : Throughput (kbps) Vs. Mobility (m/s).
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2. End-to-End Delay: delay is number of bytes or bits per seconds at time interval t.

£1000
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£ o 'x;?‘\*\, = (F3EC
5 &0 \‘___H:\l--_"'“l--______l HeED
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Figure5: End-to-End Delay (ms) Vs. Number of Nodes

In this part, performance analysis of proposed algorithm named Cluster Formation based
Broadcasting Expenses Controlling (CFBEC) and existing Hybrid Energy Efficient Distributed
(HEED) clustering agorithm, Low-Energy Adaptive Clustering Hierarchy (LEACH), and Energy
Efficient Probabilistic Broadcasting (EEPB) algorithm. In Fig. 5 the proposed CFBEC algorithm
provides better performance compare to existing HEED, LEACH, and EEPB algorithm and also
reducingend-to-end delay (ms) with number of node isincreased.
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Figure 6 : End-to-End Delay (ms) Vs. Transmission Range (M eters)

In this part, performance analysis of proposed algorithm named Cluster Formation based Broad-
casting Expenses Controlling (CFBEC) and existing Hybrid Energy Efficient Distributed (HEED) cluster-
ing algorithm, Low-Energy Adaptive Clustering Hierarchy (LEACH), and Energy Efficient Probabilistic
Broadcasting (EEPB) algorithm. In Fig. 6 the proposed CFBEC agorithm provides better performance
compare to existing HEED, LEACH, and EEPB a gorithm and also reducing end-to-end delay (ms) with
transmission range (meters) isincreased.
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Figure 7 : End-to-End Delay (ms) Vs. M obility (m/s)

In this part, performance analysis of proposed algorithm named Cluster Formation based
Broadcasting Expenses Controlling (CFBEC) and existing Hybrid Energy Efficient Distributed
(HEED) clustering agorithm, Low-Energy Adaptive Clustering Hierarchy (LEACH), and Energy
Efficient Probabilistic Broadcasting (EEPB) algorithm. In Fig. 7 the proposed CFBEC algorithm
provides better performance compare to existing HEED, LEACH, and EEPB algorithm and also
reducing end-to-end delay (ms) with mobility (m/s)is increased.

V. CONCLUSION

Mobile Adhoc Networks (MANETS) are considered as the most active research areas inthe
recent trends in networking communication world. Mobile Adhoc Networks (MANETS) are
thewireless infrastructure in which the nodes in the MANET do not haveany fixed infrastructure
and communication happensin the ad-hoc manner.In MANETSs nodes communi cate with the adja
cent nodes within the radiorange and use multihop communication for long distances.The infra-
structure less networks and mobile networks are energyconstrained, but no limitation at the base
station. In this paper, proposed anew routing algorithm named Cluster Formation based Broadcast-
ing Expenses Controlling (CFBEC) for energy efficient path between sender and receiver. This
proposed CFBEC algorithm provides better performance compare to existing Hybrid Energy Effi-
cient Distributed (HEED) clustering algorithm, Low-Energy Adaptive Clustering Hierarchy
(LEACH), and Energy Efficient Probabilistic Broadcasting (EEPB) algorithm and also increasing
throughput, reducing end-to-end delay with number of nodes, transmission range, and mobility is
increased.
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INTRODUCTION

Proper health Care is essential for an individual to lead a full, healthy and productive life.
Only aproductive life contributes to the sustainable economic growth and devel opment of country
and it ensures abetter quality of social lifeand peace. Health careisintwo level, and institutional or
government level. The individua level means how the individual care her body and institutional
level denote what are the facilities provided by the governments and private institution to women
and how they utilize it.

RURAL WOMEN AND HEALTH CARE

Rura areasin India are under devel oped both economically and socially. Rural health care
has been a perpetual problem in India. The fundamental issues concerning women and their health
carearenutrition, sanitation, infections, overwork, work hazards, stresses, mental tensions, pregnancy,
child birth and social harassment. In any society, women’s health and their active involvement in
health care programmers are essentia keysto the general health of the community. Thisis because,
quite aside from their own specia health problems, women customarily do most of the servicesfor
their family members. Women in rural areas, because of their household responsibilities tend to
neglect their illness until they become too sick to move around and perform household chores.
Although women suffer from grater incidence of poor health and ilInessthetraditional social system
favorsthe health case of male members. Women patients are usually brought into hospital when the
diseaseis at an advanced stage.

PRIVATIZATION IN HEALTH CARE

A burning issue in the health sectorsin recent years is the privatization of health care. Asa
result of political and economic changesin most countries, thereisamarked reliance on the market
section. These trends are a so seen in education and health the traditional domains of public sector.
Due to the Lack of financial resources and poor quality of public services, governments feel that a

Health Care Services Under Privatization and itsImpact on Rural Women
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policy of privatization in the health care sector may not only free government resources, but may
also improve the quality of services, since private providers are expected to have better incentives
to provide good quality servicesto their customer.

Rura women face. High risk of nutrition retardation in growth and development, disease,
disability and even death at three critical stages in their lives — infancy early childhood and
reproductive phase, by and large, these women seek medical aid from private clinics But thisis not
an easy going affairs for them as private medical services are very expensive. But the poor women
go to private clinics, not because they can afford the expense but a member of other factors.

COST OF HEALTH CARE

The important feature of health care system in Indiais that even visits to public facilities
generally involve considerable out of pocket expenditures. These expenditures take the form of
payment for medicines, laboratory tests, dressing linen and as direct payment to providers. This
happen as medicines are often out of stock at public health facilities and patients have to approach
the market for medicines as well astests.

Next isthe poor quality of health care availablein the public sector. Thisis consistent, with
large short falls in personnel, equipments, and medicine in public facilities reported in primary
health centers and sub-centers. The poor quality of public facilities as one of the most important
reason behind the rural women health carein private sectors and it result in the cost of health care
increase.

Health care costs cuts rural women’s households budgets in two ways Not only do they have
to spend alarge amount of money and resources on medical care but they also unableto earn during
the period of illness. The poor have to borrow funds at a high interest rate to meet both medical
expenditure and other household consumption needs, which carries them in to indebtedness, more
than 40 percent of individuals, who are hospitalized in India in one year, borrow money or sell
assets to cover the cost. The burden of treatment is particularly high on them when seeking in
patient care. Many rural women do not seek health care because high cost involved. Those who
avail of treatment pay alarge proportion of their annual income. Hospitalized Indians spend more
than half of their total annual expenditure on health care one possible consequences of this  high
medical expenditure could be the pushing of these rura women families into zone of permanent
poverty. Almost one quarter of hospitalized Indians fall into poverty every year.

Dr.T.Jeya
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PRIVATIZATION OF HEALTH INSURANCE

The new economic policy and liberalizations process followed by the government of India
has paved the way for privatization of the insurance sector in the country. Health insurance which
has remained highly under developed and less significant. The privatization of health insurance
raises several issuesnot the best being fearsthat if not regulated effectively, entry of private companies
in health insurance could lead to adverse effects on care, equity and consumes satisfaction, fraud
and deterioration in ethical standards . On the other hand, Properties of privatization claim that
improvementsin standards will occur asaresult of competition and there will be awider choicefor
the consumer with flexibility and cost effective packages, lower premium and claim settlement
would be smoother and faster. But we relate this to rural women, the enormous financial burden
arises because the poor are benefit of any safety nets like health insurance. A large magority of the
rural especially rural women population mostly working in theinformal section, remain outsidethe
health insurance systems and thus have low protection from risk. And we must think how we can
include them in health insurance system.

Insurance agencies are most important financial intermediaries who mobilize funds from
the employees, government and house- holds and helps to finance the high cost of treatment in
times of need.

CONCLUSION

Rural women are unable to access hedlth care facilities, because of their poor purchasing
power. It is mainly due to their weak asset base. Though enhancing their purchasing power is the
desirable solution, the present economic system does not have the capacity to do so. So the economic
system must bring changes for the benefit of rural women.
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ABSTRACT

Thiswork highlightstheisolation, identification and characterization of beneficial microbial
populationinten different termite mound materials. Asmajor eco-engineersintropical ecosystems,
termites build biogenic structures with galleries, sheeting’s, fungus-comb chambers where the
diazotrophsinfluence nitrogen fixation altering soil mineralogy. Nitrogen fixers strongly influence
the physical and chemical properties of soils there by SOM gets altered. In dry land ecosystems,
termite mound materials (TMM) are used to enhance soil fertility thus mound soil actsas hotspots
for primary production.

INTRODUCTION

Termites arethe dominant arthropod decomposersin tropica ecosystems. Termitesare magjor
components of detritivore macrofauna feeding on a whole range of living, recently dead plant
materia in various stages of decomposition (Wood, 1988). Among the soil invertebrates, termites
act as ecosystem engineers (Jones et al. 1994) which have profound effect on promotion of litter
decomposition and the formation of stable pools of soil organic matter.

Termites perform several activitiesthat qualify them as soil engineers. Freeliving N_-fixing
bacteria are found to be associated in termite gut and mound soil. Biological nitrogen fixation
offers anon polluting source of nitrogen and can improve crop production and decrease the global
use of synthetic fertilizers. Besides this, termite mound material (TMM) can be used as organic
resources to improve soil productivity. It can also counteract land degradation through their soil
borrowing and feeding activities.

MATERIALSAND METHODS

Isolation enumeration and characterization of indigenous isolates of Azotobacter,
Beijerinckia, Derxia sp, Actinomycetes and heterotrophs from different termite mound material

Isolation, Characterization and Enumeration of Efficient Microorganismsin Termite Mound Materials
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(Trinervieus trinervoides and Odontotermes obesus) in the vicinity of various blocks of
Dindigul district , TamilNadu, India were carried out. The population of the different groups of
microorganisms such as bacteria and actinomycetes in various samples were enumerated using
standard plate count method (Kannan and Rao, 1996) .

One gram of material from each termite mound soil were suspended in 99 ml of sterile
distilled water in a 250 ml Erlenmeyer flask and shaken vigorously for 30 minutes with orbital
shaker incubator at 150 rev / min at 24°C to form a uniform solution of 10 concentration and
served as master stock. This stock was subjected to serial dilution with sterile distilled water using
asterile pipetteto form 102 to 107 concentration. One ml of dilutions 103/ 10“were pipetted out to
sterile petri plate for the enumeration of bacterial count; the same was repeated with dilutionsof 10-
°/ 10°for actinomycetes. The mediaand growth condition used for the enumeration of Total Colony
Forming Units (CFU/mI) of bacteria and actinomycetes are given as follows

Tablel: Mediaand growth condition

g Dilution Growth Period of
" | Microbial group Isolation media temperatur | incubation
No. factor o :
e(°C) (in days)

1 | Azotobacter Waksman 10%10™ 37°C 7

2 | Bejerinckia Jensens 10°%10* 37°C 5

3 | Derxia Camples and Doberneirs | 10°/10™ 37°C 5

4 | Actinomycetes | Kenknight’s Agar 10%10* 37°C 5-7

5 | Heterotrophs Soil extract agar 10°/10° 37°C 2-3 days

After incubation counts of each microbia groups were noted, average counts and the total
population per ml of sample were calculated. The microbial population was expressed as Colony
Forming Units (CFU / ml) of the sample. The distinct viable colonies were picked and restreaked
on to appropriate agar medium to obtain pure cultures. Eachisolate showed its characteristic growth,
pigmentation and biochemical reactions. All the bacterial and actinomycetesisolateswereidentified
through morphological and biochemical characteristics. The parametersinvestigated include colony
morphology, gram’s reactions, motility, acid production, methyl red reaction, green fluorescent.
Voges Proskaur (VP) reaction, catal ase reaction, cellulose activity and starch hydrolysis. (Apun.,
2000). The test results were compared with that of Bergey’s Manual of Determinative Systematic
Bacteriology (Holt et.al, 1987) for identification of bacterial and actinomycetes isol ates.

Dr.P.Sathiya Bama
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RESULTSAND DISCUSSIONS

Theisolation, characterization and enumeration of efficient microbeslike diazotrophs from
termite mound material (TMM) of different species are given in table no. 2 and 3. The total
colony forming units of diazotrophs varied across the different samples.

Table 2 : Characterisation of diazotrophsisolated from termite mound material

Colony characters.

Azotobacter sp

Beijerinckia sp

Derxia sp

Cell shape

Ovoid ,rod or cocci
appears in pairs

Straight rods with
rounded ends

Rods

Colony character

Smooth opaque, convex
circular gummy colony
with undulate margin

Smooth irregular folded
glistening and raised
colony with tenacious

White to brown.
extremely
tenacious growth

production

elastic slime.

Cell size 2x1.5um 2x1 um 1.0-1.2 ym
Gram reaction G-ve G-ve G-ve
Flagella Peritrichous Peritrichous Peritrichous
Motility + + +
Green fluorescent + + -
Acid production + + +
Cellulose hydrolysis - - -
Starch hydrolysis + + -
Glucose utilization + + )
Sucrose utilization + + )
Maltose utilization - - )
Biotin requirement - - -
Cyst formation + + -
Polysaccharide

+ + +

The population of Azotobacter sp registered amaximum in TM4, TM5and TM3 of 8.37
,8.17 and 8.15 (x10° CFU/qg) respectively. The population of Beijerinckia registered amaximum of
5.67,5.2 and 5.13 (x10® CFU/Q)in TM4, TM3 and TM5 material. The Derxiaload (x10° CFU / g)
varied from 1.7 to 2.87 in different termite mound analysed. Compared to Azotobacter and
Beijerinckia, Derxia load was lesser than other diazotrophs. Highest number of Azotobacter and
Beijerinckia population were recorded in TM5 and TM4. Likewise, the actinomycetes popul ation

Isolation, Characterization and Enumeration of Efficient Microorganismsin Termite Mound Materials




o W22 Journal of Research MVM Journal of Research, Volume 3, January — December 2017 17

registered a maximum load of 12.38 ,12.23 and 12.12 (x10°CFU / g) in TM5, TM3 and
TM4 respectively. The heterotrophs popul ation were maximum in TM5 and TM3 with 41.67 and
40.27 (x10 ¢ CFU/g). On analysis, the TM4, TM3 and TM5 were found to possess a maximum
diazotroph and microbial load than other mound samples.

Table3: Enumeration of microbesisolated from different termite mound
at various sdlected sites

Termite
Azotobacter | Beijerinckia Derxia Actinomycetes | Heterotrophs
mound 3 3 3 3 6
sp x 10 spx 10 spx 10 x 10 x10
™1 5.10 4.37 1.23 9.50 26.77
+0.20 +0.12 +0.17 +0.01 +0.14
TM2 6.43 3.60 1.37 9.45 29.77
+0.12 +0.36 +0.12 +0.02 +0.12
TM3 8.15 5.20 2.57 12.23 40.27
+0.12 +0.08 +0.12 +0.02 +0.12
T™M4 8.37 5.67 2.87 12.12 38.07
+0.12 +0.12 +0.12 +0.07 +0.05
™5 8.17 5.13 2.50 12.38 41.67
+0.12 +0.12 +0.08 +0.04 +0.12
™6 4.63 2.17 1.35 10.17 34.17
+0.17 +0.12 +0.01 +0.15 +0.24
™7 6.57 4.43 1.17 8.86 27.57
+0.12 +0.12 +0.12 +0.01 +0.34
™ 8 5.47 ND 1.47 8.23 26.17
+0.12 +0.12 +0.01 +0.12
TM 9 5.47 1.80 ND 8.77 24.30
+0.12 +0.08 +0.12 +0.08
T™ 10 4.23 2.67 1.77 8.10 25.60
+0.12 +0.12 +0.12 +0.01 +0.36

ND - Not detected Values are mean * standard error (n = 3)

Microorganisms are the dominant biotic structural components in soil and have higher
biomass specific activities. The list of N2 fixing bacteria associated with non legumes includes
speciesof chromobacter, Acetobacter, Azotobacters, Bejerinckia, Bacillus, Enterobacter, Erwinia,
Derxia and Rhodospirillum (Wani,1990). Although many generaand species of N, fixing bacteria
are isolated from the rhizosphere of various cereals, mainly members of Azotobacter and
Azospirillum genera have been widely used to increase the yield of cereals and legumesin green
house and under field conditions.
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Diazotrophs are found in a wide variety of habitats including free living forms in soils,
water, termite mound material (TMM), cyanobacteria symbioseswith various plantsand root nodule
symbiosis with legumes (Dixon and Kahn, 2004). Azotobacter is a free living nitrogen fixing
bacterium, which is used as a biofertilizer in the cultivation of most crops. It has several metabolic
capabilities with highest metabolic rate to fix 20-60 kg nitrogen per hectare of land annually.
Azotobacter isthe most common biofertilizer for plantslike maize, wheat, sorghum and rice which
produces some plant growth promoting metabolites, nutrientsto plants, enzymes, different growth
hormoneslike IAA, auxins, gibberllins, cytokinins, vitaminsand siderophores. It is probable that
non symbiotic nitrogen fixers of the microbial population are widespread and abundant in termite
mound material (TMM) which accounts for higher nitrogen fixation and crop yield.

CONCLUSION

Non symbiotic diazotrophs in termite mound can promote economic and environmental
benefits including increased income from high yield, reduce fertilizer cost and reduce leaching of
NO, to ground water. In this regard, diazotrophic diversity of termite mound material (TMM) and
characterization are keys to understand the significance of nitrogen fixers as biofertiliser. Various
environmental determinants and factorsinherent to termite biology influence microbial distribution
and play arole in ecosystem processing influencing soil fertility by providing beneficial role in
agriculture.
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INTRODUCTION

Indiais endowed with awide diversity of water resources, which sustains a large fisheries
sector in the country. With a coastline of 8,118 km, the country ranks third in total world fish
production and second in inland aquaculture. India contributes nearly five percent towards global
fish production. Marine fisheries sector in India provides a gainful source of employment, income
and livelihood to the million of fisherfolk, who support the fishery economy of the country. The
socioeconomic profile and livelihood status of these fishermen assumes paramount importance in
designing fishery developmental programmes for augmenting the fisheries production and raising
the economic status of people involved in this sector.

Women play akey rolein the development of fisheries sector in addition to their role of sole
household managers in most fisher families. The contribution of the fisherwomen penetrate every
aspect of post-harvest handling, preservation, processing and marketing of seafood products and
provide an integral link between producers and consumers. Women, who constitute approximately
half of India’s population, play vital role in the operation of the fisheries and their continuing
growth as a component of the agriculture sector of the economy. The irregularities in the earnings
pattern of their man counterparts, coupled with need for livelihood sustai nability forces most of the
women to earn from a variety of fisheries activities. According to Marine Fisheries Census 2010,
nearly 81.8 percent of thefisher folks engaged in marketing of fish werewomen. About 88.1 percent
of the fisher folks engaged in curing and processing were women. About 89.6 percent of the fisher
folks engaged in peeling were women. Empowerment of fisher women and gender equality are the
significant issuesin the globalized economy.

REVIEW OF EARLIER STUDIES

Krishna Srinath (1987) observed that, women in general are hopeful of improving their
lives through the development of fisheries activities in the inland and show readiness to acquire
new skills and undergo training for the same. But poverty and to certain extent, ignorance have
hampered their progress. Ashalathaet.al (2002) analysed the changing role of fisherwomen of India
and pointed out that women in value adaition sector indicated low price for products and lack of

Role of Women Fisher Folk in Fishery Activitiesin Tuticorin District of Tamilnadu
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assured markets as main constraints. Swathilakshmi (2011) found that the variables like annual
income, scientific orientation, annual expenditure, annual debt and annual savings were found to
have apositive and highly significant rel ationship with thelivelihood index of fisherwomen. Vijaya
K hader and Sathiadhasfound that about 60 percent of fisherwomen carried out post-harvest activities
to earnincome. Food expenditure comprised 60.68 percent of the earned income contributing to the
major share of the spending.

STATEMENT OF THE PROBLEM AND SIGNIFICANCE OF THE STUDY

Much of India’s national food security rests on the shoulders of its fisherwomen. Affording
comprehensive care for these women is correct in principle and a practical necessity of India’s
fishery sector is to be satisfactorily sustained and the fisher women empowered both socially and
economically. Indiais an agrarian economy and women are playing asignificant and crucial rolein
it. In agriculture, their contributions are at least quantified and are found to be about 50 percent,
where as in the carse of fishers on their role is not recognized and quantified. This study aims at
bring out the role of the her women in fishery activities. asin fisheries, their pictureis not visible
and their cry is not louder enough to catch the attention of the outer world. Debt servicing is a
serious problem faced by the women fisher folk. They got loan mostly from the non-institutional
sources . They are exploited by the exorbitant interest rate of money lenders. The fisher women are
often denied credit from public sector institutions due to lack of ownership of assets.

Increased competition, declining resources and difficult working conditions make their work
as challenging. The seasonal nature of the employment in the fisheries sector displays a distorted
picture about the percapita earnings of fisher folk and this is quite correlative with their poverty
status. The problem ismore acute for the women stakehol ders mainly dueto the preval ence of wage
disparities favouring man. Although women contribute in al spheres of devel opment both at micro
and macro level, it isapproximately quantified or recognised. Soit isessential to analysetherole of
women infishery activities. Empowerment of fisher women will lead to socio-economic devel opment
of fishermen society. assumes its-significance.

OBEJCTIVESOF THE STUDY

The present study has the following objectives.
* Toanaysetherole of women fisher folk in fishery activities.
» Tofind out the problems faced by the women fisherfolk.
» To provide solutions on the basis of findings

MATERIALSAND METHODS

Tuticorin isone of the maritime districtsin Tamil Nadu. Tuticorin disstrict enjoys a unique
position along the Gulf of Mannar in the east coast of Indiain view of thefacilitiesavailable for the
development and exploitation of the marine fisheries of the nation. Tuticorinistraditionally known
for its pearl fishing and shipping industries. In Tuticorin District, there are 21 fishing vi1lages.Out
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of these 21 villages, 5 villages were selected on the basis of random sampling method.. 150
fisherwomen were selected on the basis of simple random sampling method, from the selected
villages. Field survey method was adopted for data collection. Field survey was administered through
well structured interview schedule.

RESULTSAND DISCUSSIONS
Table 1 : Socio-economic status of fisherwomen

Parameters No. of fish fisherwomen Per centage
Age
Below 30 20 13.33
31-40 60 40.00
41-50 45 30.00
Above 50 25 16.67
Total 150 100.00
Education
[lliterates 55 36.671
Primary Education 45 30.00
Higher Education 30 20.00
Higher Secondary 20 13.33
Degree and above NIL NIL
Total 150 100.00
Type of Family
Nuclear 140 93.33
Joint Family 10 6.67
Total 150 100
Size of Family
Less than Four 71 47.33
More than Four 79 52.67
Total 150 100

Source : Primary Data

Role of Women Fisher Folk in Fishery Activitiesin Tuticorin District of Tamilnadu
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From the analysis of socio-economic status of fisherwomen, it is revealed that illiteracy
prevails among the fisherwomen.

Majority of the fisherwomen are in the middle age group and majority of them are earning
below Rs.4000 . This showsthe poor earninggs of the fisher women. 93.33 percentage of the sample
fisherwomen are living in nuclear family.Joint family system istend to decrease,

ROLE OFWOMEN IN FISHERY ACTIVITIES

The present study identified therole of women fisherfolk in fishery activities. Prawn pedling,
fish curing, drying, marketing and net making and repairing are the major areas of women’s
participation in fishery activities.

PRAWN PEELING

Peeled prawn isan important item of foreign exchange. Prawn peeling is. aseasonal activity,
related with prawn fishery season . Prawn yields a sizeble amoout of foreign exchange. Peeling
does not require any specia skill. Peeling is carried out under the supervision of the agents who
distribute weighed quantity of prawn among the women. In the sample selected 23.33 per cent of
the women are found to be participated in prawn peeling.

CURING DRYING AND TRADING OF FISH

Curing, drying and trading of fish are the other activities carried out by women... Curing of
fish is practiced on the seashore with the help of afew women. Drying of fishesisdonein seashore
or nearby the houses of the fisher women. Marine fisher women are al so engaged in trading of fresh
fish and dry fish as vendors. The participation of women in curing, and drying and in trading is 20
and 30 per cent respectively.

NET MAKING AND REPAIRING

Net making isaleisure time activity. Net mending is done by men during their leisure. The
cotton and silk threads have been replaced by nylon yarn and braiding of nylon net for boatsis the
most important activity. The net making by women isreported to be decreasing with the introduction
of nylon net factories. Women are also indulging in repairing the net. 6.67 per cent of women are
engaged in this activity.

Dr. J.Naatham
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PROCESSING PLANT WORKERS

Another area, in which the fisher folk are working, is processing plant. In the processing
plants fishes are processed and tinned. Fishes are exported from these processing, plants to
various countries. In this activity, 20 per cent of fisher women are engaged.

Table2: Fishery Activities of women fisherfolk

Activities No. of fish fisherwomen Per centage
Prawn Peeling 35 23.33
Drying and curing 30 20.00
Fish Trading 45 30.00
Net making and repairing 10 6.67
Processing Plant workers 30 20
Total 150 100

Source: Primary Data

PROBLEMSFACED BY FISHER WOMEN

e Sincemost of the fishes marketed by women fish vendors are low value fishes, theintrinsic
problems like lack of infrastructure, and basic amenitiesinvariably affect the marketing of

low value fishes.

* Low Vaue fishes are mainly preferred by a narrow spectrum of low and middle income
consumers and the demand often fluctuated with season and availability. So thewomen fish
traders are facing problemsin selling of fishes.

» Thefish trading women face severe competition not only from the men folk who use two-
wheelers in domestic marketing but also from the agents of export companies resulting in
the non-availability of quality fishes which commands high demand and price.

Role of Women Fisher Folk in Fishery Activitiesin Tuticorin District of Tamilnadu
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Heavy expenses involved in storing of fishing and bringing the fishes to local market is an
important problem faced by women fish vendors.

Women fish traders are facing financial problems. They are exploited by the exorbitant rate
of money lenders.

Increasing cost of iceis aso aproblem faced by the fisherwomen.

FINDINGSOF THE STUDY

The analysis of data leads to the following findings.

The socio-economic status of the women fisherfolk is found to be very poor. The monthly
earnings of the fisherwomen are found to be very poor.

Prawn peeling, fish trading, drying of flsh,marketing of fresh fish and dried fish and net
making and repairing are imprtant areas in which the fisher women are actively playing
their role.

Poor infrastrcture,stiff competition, heavy trading expenses, increasing cost of ice,
financia stiringency and exorbitant rate of interest are the major problems faced by the
fisherwomen.

House-based ventures are more prefered by fisherwomen and find suitable to thier present
social fabric.

SUGGESTIONS

Fisher women co-operative society can provide credit to fisher women at reasonabl e rate of
interest.

Micro finance can be provided through fisherwomen SHG’s.
Infrastructure and transport facilities may be improved.

Empowerment of fisher folk should be assured through education and gender equality, which
gains significance in the context of ever changing technological optionsin marinefisheries.
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» Severa Mariculturetechnologies provide enough scope for accommodating womeninlarge
numbers women empowerment and the community development through combined effort
of men and women folk require a holistic approach.

* Tamilnadu Govt can implement special welfare schemes, for the upliftment of the
downtrodden fisherwomen.
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ABSTRACT

Thanks to Open access movement and its widespread presence, the researchers now are able to
access a good number of e-resources. The freely available journal and journal articles in very
many subjects have created an intellectual vibration among academic community. The present
study aims at analysing the open access journals and journal articles aslisted in the Directory of
Open Access Journals (DOAJ) ason 6" March, 2018. Thedata required for the study was downloaded
from DOAJ website. The study revealsthat: 90 journalsand 24125 journal articles on Geology are
listed in DOAJ. 14 journals have articles on Science, 6 have articles on environmental sciences, 4
on mining engineering / metallurgy, 4 on general geography. A majority of 62 journals don’t charge
any article processing charges. A majority of 42 journals have CC BY licence followed by 21
journals with CC BY-NC-ND and 12 with CC BY-NC. 12 journals on geology is published by
Copernicus publications followed by 8 journals each from Europena Geosciences Union and De
Gruyter Open. 14 journals from Germany. A majority of 79 journals are in English followed by 11
journalsin Spanish and 6 journalsin French. 41 journals on Geology in DOAJ follow peer review
systemwhile 27 journalsfollow blind peer review. 19 geology journals are added to DOAJ in 2017
followed by 18 journals in 2016 and 12 journals in 2015. The journal ‘Biogeosciences™ has published
37540 articles followed by ‘Natural Hazards and Earth System Science’ with 2739 articles.
Coper nicus Publicataionshas published 11995 journal articleson geology followed by 1423 articles
by Technical university of Kosice. A majority of 2769 journal articles of 2017 arelisted in DOAJ
followed by 2708 journal articles of 2015 and 2455 journal articles of 2016.

Keywords: DOAJ, open accessjournals, Geology license, review system, productive
journals, productive publishers, preferred languages
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INTRODUCTION

Open-access (OA) literatureisdigital, online, free of charge, and free of most copyright and licensing
restrictions. OA isentirely compatiblewith peer review, and al themgjor OA initiativesfor scientific
and scholarly literatureinsist on itsimportance. Open accessjournals and open access archives are
very important tools to disseminate the scholarly literature among the users. The benefits of open
accessfor authors, organization, users and society are great. Open access promoteswider accessibility
of the information produced by the author.

DOAJ (DIRECTORY OF OPEN ACCESS JOURNALYS)

The Directory of Open Access Journals (DOAJ) isafree service, which providesfully Open Access,
peer-reviewed scholarly journals. DOAJisacollection of peer review open accessjournals covering
various disciplines and different languages published from different countries across the world.

DOAJ is a continuously updated, vetted list of fully OA (no embargo or delay), peer-reviewed
journals, encompassing al scholarly disciplines. As of November 2016, DOAJ includes 9,201
journals from 128 countries, more than three times as many journals as were included in the 2007
DOAJ review. There is also an article-level search service for over 6,000 DOAJ journals
encompassing over 2.3 million articles. Of these, 256,600 articles are identified as published in
2015 (Morrison, 2017).

DOAJisan onlinedirectory that indexes and provides accessto quality open access, peer-reviewed
journals. Theaim of the DOAJisto increase the visibility and ease of use of open access scientific
and scholarly journals, thereby promoting their increased usage and impact. The DOAJ aimsto be
comprehensive and cover all open access scientific and scholarly journals that use aquality control
system to guarantee the content. In short, the DOAJ aims to be the one-stop shop for users of open
access journals. (http://dogj.org/).

REVIEW OF LITERATURE

Senson (2012) argued for the value of the directories, mainly focusing on two of them: DOAJ and
DOAB. It provides an introduction to the services, containing a brief history and status report, and
addresses the differences between OA journal publishing and OA monograph publishing. It also
highlights the value of these services and discusses whether the financial models behind them are
sustainable.

K oohang (2006) demongtrated that advanced technol ogies and theincreasing acceptance of academic
open access e-journals offer an opportunity to reconsider their form and function as a medium to
enhance scholarly communication. The academic open access e-journal isenvisioned asaplatform
and a portal within the context of an open source community including aformat and functions that
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enableit to achievethat objective. A working model for academic open access e-journasis presented.
This model is intended for open source communities involved in designing, developing, and/or
improving open access academic e-journals.

Kumar (2013) stated that there are many online databases available on internet that provides open
accessjournals of various disciplines. Thefacility to access of thesejournalsthat isfreely available
on internet should be launched in the libraries. The present study deals with open access journals
access blefrom Directory of OpenAccess Journals (DOAJ) inthe subject of library science. Analyzed
based on country, keywords, frequency, etc., the analysis indicates that there was only one open
access journa i.e. Bulletin of the Medical Library Association was available before 1990 in the
field of library and information science (L1S). Only 19.04% journals have their EISSN. Almost one
fourth journals were publishing on half yearly basis.

Walter (2011) examined the characteristics of 663 Open Access (OA) journalsin biology, computer
science, economics, history, medicine, and psychology, then compare the OA journals with impact
factors to comparable subscription journals. Thereis great variation in the size of OA journals; the
largest publishes with more than 2,700 articles per year, but half publish 25 or fewer. While just 29
percent of OA journals charge publication fees, those journal s represent 50 percent of the articlesin
our study. OA journasin thefields of biology and medicine are larger than the others, more likely
to charge fees, and more likely to have a high citation impact. Overall, the OA journal landscapeis
greatly influenced by afew key publishers and journals.

Hulagabali (2012) analysed the Library and Information Science (LIS) journals with the aid of
bibliometric methods. The study covers year-wise, country-wise and language-wise distribution of
LIS journals archived in Directory of Open Access Journals (DOAJ). The year-wise growth of LIS
journals, in DOAJ, started in the year 2003 with 21 journals. Till 2009, it has archived 97 LIS
journalsinits database. The LIS domain stands third position, under the social science stream, out
of 960 journalslisted under ten major disciplinesin DOAJ database. In a country-wise distribution
of LIS journals, developed countries top the share. In view of language wise distribution of LIS
journals, 71 journasare monolingual and only 15 journalsarebilingual. Out 97 journals40 journals
are being published in English language.

Jamdade (2013) studied the directory of Open Access Journalswith aspecial Referenceto Library
& Information Science. It is observed that in the world wide United States was in 1st rank with 37
e-journals, Brazil wasin 2nd rank with 16 e-journals, and Spain was 3rd rank with 10 e-journalsin
thefield of library and information science. It isaso revealed that Indiawasin 5th rank publishing
6 ejournasonlibrary and information science. English isthe most common communication language
for the scientific communities in the field of Library & Information Science. It is also found that
Engineering (General) Computer Science -Library & Information Science e - journals are
interdisciplinary in nature.
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Ambhore and Khaparde (2014) studied 57 Open Access Online Journal on Genetics asfound in
DOAJ. Itisobservedthat U.S. wasin 1st rank in publishing 15 e-journalsfollowed by U.K. English
isthemost common communi cation language for scientific community. Four e-journals on Generics
also published simultaneously in English, French, Germany and Turkish languages. Based on results
the study suggested that Research scholars, scientists and Professionals should browse the DOAJ
site and access the free online journals on their subject areas and aso suggested that scientists and
Research scholars should publish their research work in online open access journals for wider
visibility of their research work and for greater impact factor and citation index.

Ramesh (2014) analyzed the foot Marks of LIS Journalsin DOAJ and found that 150 open access
e-journals are published in the area of Library and Information Science discipline by various
publishers of the world. These 150 Library and Information Science e-journal s have been analyzed
based on the LIS journals in socia science discipline, country of journa published, language of
journal published, and year of journal addition to the DOAJ.

SCOPE

This study covers the Geology journals archived in the directory of open access journals (DOAJ).
The data was collected on 6" March, 2018.

OBJECTIVES
The objective of the present study are:

1. General: To find out the number of journals and journal articles available on Geology in
DOAJ as on the day.

2. Journals: To find out the language, licence models, publishers, year of addition, article
processing charges, DOAJ sedl, subjects, productive countries, review system and languages
of Geology journals as listed in DOAJ.

3. Artilces: To find out the subjects, journal titles, journal license, publishers, languages and
year of publication of journal articles.

DATA COLLECTION

The data required for the present study was downloaded from DOAJ website using the keyword
‘Geology’.
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1SN - 2395 - 2062

]Journals Vs Articled]No. \
]Journals HQO \
Articles 124125

Ason 6", March, 2018, 90 journals and 24125 journal articles on Geology are listed in DOAJ.
DATA ANALYSIS

PART -A: JOURNALS

1: SUBJECTS

[Subject | No. |
Science | 14 |
‘Environmental sciences H 6

‘Dynamic and structural geology H

Mining engineering. Metallurgy |

5
4
Geography (General) | 4
|Stratigraphy | 3
3
3
3

Physical geography [

‘Geophysi cs. Cosmic physics H

‘Geography. Anthropology. Recreati onH

Table 1 shows that out of 90 journals on Geology, 14 have articles on Science, 6 have articles on
environmental sciences, 4 on mining engineering / metallurgy, 4 on general geography while 3
journals have articles on stratigraphy, physical geography and geophysics/ cosmic physics, medi-
cine.

2. ARTICLE PROCESSING CHARGES

Article processing charges (APCs)|| No. |
o o)
Ve e
‘No Information H 1 ‘

Table 2 reveals that a majority of 62 journals don’t charge any article processing charges while 27
journasrequire payments. No information about article processing chargesisavailablefor 1 journal.
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3. DOAJ SEAL
IDOAJ Sedl| No. |
No | 69 |
Yes | 21 |

Table 3 shows that 21 journals have DOAJ seal on them while a majority of 69 journals don’t have
DOAJ sedl on them.

4. JOURNAL LICENSES

Journal license | No. |
cCBY | 42 |
ICC BY-NC-ND | 21 |
ICCBY-NC | 12 |
ICCBY-NC-SA | 7]
CCBY-SA | 5 |
]Publisher'sownlicenseH 2 ]
ICCBY-ND | 1]

Table 4 revealsthat amgjority of 42 journals have CC BY licencefollowed by 21 journalswith CC
BY-NC-ND and 12 with CC BY-NC. Just one journal has CC BY-ND license.

5. TOPPUBLISHERS

Publisher | No. |
Copernicus Publications | 12 |
]European Geosciences Union H 8 \
]De Gruyter Open H 8 \
]Hindawi Publishing Corporation H 5 \
Springer | 3 |
Elsevier | 3 |
Universidad Naciona de Colombia 2

Taylor & Francis Group | 2 |
Faculty of Mining and Geology, Belgrade| 2 |
]Estonian Academy Publishers H 2 \
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Table 5 shows that a majority of 12 journals on geology is published by Copernicus publications
followed by 8 journa s each from Europena Geosciences Union and De Gruyter Open. While Hindawi
Publishing Corporation has pubished 5 journals on geology, Springer and Elsevier have published
3 journals each on Geol ogy.

6. PRODUCTIVE COUNTRIES

Country of publisher | No.
Germany | 14
Poland [
Brazil [

Indonesia H
Egypt |
United Kingdom [
IRomania [
Spain |
|Serbia [
Italy |

WWW| |01 0O1] | 0

Table 6 revealsthat there are 14 journals from Germany. While 8 journals are published in Poland,
7 journals are published in Brazil and 5 journals each are published in Indonesiaand Egypt. While
UK and Romaniahave 4 journals on geology, Spain, Italy and Serbiahave 3 each on geology. Just
10 countries publish 54 journals on geol ogy.

7. LANGUAGES

\Full Text IanguageH No. \
[English | 79|
|Spanish; Castilian || 11 |
French | 6 |
Portuguese | 5|
Serbian | 2|
IRussian | 2 |
Persian | 2|
Indonesian | 2|
Slovenian |1
Slovak |1
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Table 7 shows that out of 90 journals on Geology listed in DOAJ, amajority of 79 journals are in
English followed by 11 journals in Spanish and 6 journals in French. While 5 journals are in
Portuguese language, two journals each are available in Serbian, Russian, Persian and Indonesian.
Thereisjust onejournal in Slovenian and Slovak languages.

8. REVIEW SYSTEM

|Peer review

H No

Blind peer review

| 27

]Double blind peer revieWH 21

]Peer review

| 41

]No information

| o1

Table 8 reveals that 41 journals on Geology in DOAJfollow peer review system while 27 journals
follow blind peer review and 21 journals follow double blind peer review system.

9. DATE OFADDITION

Date added to DOAJ| No. |

2018

1

2017

|19

2016

|18

2015

|12

2014

E

2013

2012

2011

2010

12009

2008

2007

12006

2005

2004

WIW|PB|[D|WIIN||W|[W|N
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Table 9 shows that a majority of 19 geology journals are added to DOAJ in 2017 followed by 18
journalsin 2016 and 12 journals in 2015. While 8 journals were added in 2011, 6 journals were
added in 2007. Even one journa is added in the year 2018.

PART -B ARTICLES

10. SUBJECTS
‘Subject [ No. |
]Envi ronmental sciences H 4864 ‘
Life | 354 |
Ecology | 3754 |
Geography. Anthropology. Recreation | 2753 |
]Envi ronmental technology. Sanitary engi neering)” 2739 ‘
]M ining engineering. Metallurgy H 2320 ‘
Science | 2003 |
IDynamic and structural geology | 1640 |
Geography (General) | 843 |

Table 10 revealsthat out of 24125 journal articleson Geology listed in DOAJ, 4864 are on environ-
mental sciences, 3754 articles each are on life and ecology. While 2753 articles are published on
geography, anthropol ogy, recreation, 2739 articles are published on environmental technology. 2320
articles are published on metallurgy while 1640 articles are published on dynamic and structural

geol ogy.
11. JOURNAL TITLES

Journal title | No. |
|Biogeosciences | 3754 |
]Natural Hazards and Earth System Sciences H 2739 \
]ActaMontanisticaSIovaca H 1423 \
]Geoscientific Model Development H 1219 \
The Cryosphere | 1153 |
[Estudios Geologicos | 944 |
Terrestrial, Atmospheric and Oceanic Sciences | 819 |
]Advancesin Geosciences H 785 \
]Rivistaltalianadi Paleontologia e Stratigrafia H 654 \
]Proceedi ngs of the International Association of Hydrological Science#‘ 608 \
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Table 11 shows that the journal ‘Biogeosciences” has published 37540 articles followed by “Natural
Hazards and Earth System Science’ with 2739 articles. These two are the most productive journals.
They are followed by ‘Acta Montanistica Slovaca’ with 1423 articles and ‘Geoscientific model
development’ with 1219 articles.

12. JOURNAL LICENSE

Journal license | No. |
icCcBY 17718
ICCBY-NC-ND 13055 |
ICCBY-NC | 2396 |
ICCBY-NC-SA | 543 |
ICCBY-SA | 315 |
‘Publisher'sownlicenseH 98 \

Table 4 reveals that a mgjority of 17718 journa articles have CC BY licence followed by 3055
journal articles with CC BY-NC-ND licence, 2396 with CC BY-NC and 543 with CC BY-NC-
SAlicense.

13. PUBLISHERS

Publisher | No. |
]Copernicus Publications H 11995\
Technical University of Kosice | 1423 |
Elsevier | 1073 |
Consgjo Superior de Investigaciones Cientificas | 944 |
]ChinweGeoscienceUnion H 819 \
]DeGruyter Open H 781 \
Universita degli Studi di Milano | 654 |
Geological Survey of Slovenia | 576 |
Uni&o da Geomorfologia Brasileira | 463 |

|

‘Faculty of Mining, Geology and Petroleum Engineering H 432

Table 13 reveals that Copernicus Publicataions has published 11995 journa articles on geology
followed by 1423 articles by Technical university of Kosice, 1073 articles by Elsevier, 819 by
Chinese Geoscience Union and 576 by Geological Survey of Slovenia.
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14. LANGUAGES IFull Text languagd| No. |
English | 22888
|Spanish; Castilian || 1651 |
Slovak | 1423 |

French (1181) | 1181 |
Portuguese (736) | 736 |
Slovenian (576) | 576 |
Croatian (435) || 435 |

Italian (252) | 252 |
Russian (237) | 237 |
Persian (232) | 232 |

Table 14 shows that a majority of 22888 articles are in English language followed by 1651 in
Spanish language, 1423 in Slovak language and 1181 in French language.

15. YEAR OF PUBLICATION OF JOURNAL ARTICLES

| _Yewr | No | | Yer |[No | | Yesr | No. |
| 2018 [ 497 | 2002 | 309]| | 1986 | 53 |
| 2017 [2769] | 2001 | 277 | 1085 | 48 |
| 2016 [ 2455 | 2000 | 235 | 1984 | 42 |
| 2015 ||2708| | 1999 | 152 | || 1916 | 1 |
2014 [ 2290 | 1998 | 202 | L
2013 [ 1839 | 1997 | 107 | | L
2012|1700 | 1996 | 165 | L
2011|1348 | 1995 | 82 | | L
L2010 [1271] | 1094 | 71 | | L
2009 [ 955] | 1993 | 73| | L
2008 [ 803 | | 1992 | 79 | | L
2007 | 8s2| | 191 | 47 | | L
2006 | 802 | 1990 | 60 | | L
2005 | 594 | | 1980 | 65 | | L
2004 | 444 | 1088 | 46 | | L
2003 [ 368] | 1987 | 56 | | L
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Table 15 reveals that a mgjority of 2769 journa articles of 2017 are listed in DOAJ followed by
2708 journal articles of 2015 and 2455 journal articles of 2016. We could see journal articles of 36
yearsi.efrom 1916, 1984-2018 arelisted in DOAJ. Whilethe number of journal articleson geology
was less during theinitial years, we could realize the increasing interest from the year 1996. Since

2010, more than 1000 articles are getting added to DIAJ.
CONCLUSION

The Directory of Open Access Journals (DOAJ) provides open access to scientific and scholarly
journals, that meet high quality standard by exercising peer review and is freeto al from the time
of publication based on the Budapest open access initiative. DOAJisto increase the visibility and
ease of use of open access scientific and scholarly journalsthere by promoter their increased usage
and impact. Research scholars, scientists, Professionals should browse the DOAJ site and access
the free online journals on their subject areas It is also suggested that scientists and Research
scholars should publish their research work in online open access journals for wider visibility of
their research work and for greater impact factor and citation index (Alhamdi, Khaparde and

Navghare, 2015).
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ABSTRACT

The study reports the functioning of open institutional repositorieson Law & Politics asregistered
in OpenDOAR. OpenDOAR website and the websites of individual institutional repositories were
browsed to collect therequired data. The study revealsthat : Thereare 230 institutional repositories
registered in OpenDOAR having contents on the subject ‘Law & Politics’ as on 6-3-2018. 96 %
(220) of the open access IRs are operational. 175 (76%) open access |Rs belong to institutional
repository type. . 157 (68%) IRs have journal articles, 51 % (118) of them have theses and
dissertations, 33 % of them have conference and wor kshop paper sand 45% of themhave unpublished
reportsand working papers. 169(73 %) ingtitutional repositories have contentsin English language.
23(10 %) of IRs have contents in Spanish and 21 of them have contentsin German. 84 IRs (37 %)
use Dspace software. only 19 institutional repositories have defined their preservation policies.
124 (69%) IRs have not defined their content policies. 40 IRs (22%) have defined their submission
polices. United Sates leads with 47 (20%) IRs followed by United Kingdom with 15 (7%) and
Germany with 11(5%) IRs. European continent has a maximum of 93 (40%) IRs. It is followed by
North American Continent with 52 IRs (23%) and Asian Continent with 39 (17%) IRs.

Keywords: Institutional repositories, openDOAR, content types, repository software,
preservation policy, Law & Palitics.

INSTITUTIONAL REPOSITORY

Ingtitutional Repositoriesaredigital archivesthat capture, organize, preserve and disseminate
theintellectual assets of asingleinstitution or agroup of institutions by forming aglobal system of
distributed and interoperable digital libraries.
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An IR may be defined as an on-line locus for collecting and preserving — in digital form the
intellectual output of an institution, particularly aresearch institution (Wikipedia).

According to Lynch (2003) an institutional repository is a “set of services that a university
offers to the members of its community for the management and dissemination of digital materias
created by the institution and its community members. It is most essentially an organizationa
commitment to the stewardship of these digital materials, including long-term preservation where
appropriate, as well as organization and access or distribution.”

OBJECTIVESOFAN IR

With theincreasing use of ICTs and availability of open sources software packages most of
the institutions are maintaining such repository or archiveto collect, preserve, and make accessible
the entire intellectual product created by the scholarly communities of that institutions.
Main objectivesfor having an IR are:

to create global visibility for an institution’s scholarly research;

to collect content in asingle location;

to provide access to institutional research output by self-archiving it;

to store and preserve other institutional digital assets, including unpublished or otherwise

easily lost (“grey”) literature (e.g., theses or technical reports).

LITERATURE REVIEW

Padma and Ramasamy (2015) reported the functioning of institutional repositories in
African continent. Ramasamy and Padma (2015) reported the functioning of institutional
repositoriesin Japan. Musa, Musa and Aliyu (2014) explored the historical development, current
practices and the challenges affecting the institutional digital repositoriesin Nigeria. Padma and
Ramasamy (2014) reported the functioning of institutional repositories in Malaysia. Ramasamy
and Padma (2014) carried out a study on the functioning of institutional repositories in India.
Nazim and Mukherjee (2011) identified the present status of IRsin the countries of Asia. Collen
and Chawner (2010) investigated the development of institutional repositoriesin New Zealand,
exploring factors affecting the adoption and success of institutional repositories with the help of
Datafrom aseries of interviewswith library managers and the findings from arandomized national
survey of academics. Karmakar, Das and Thakuria (2010) outlined the role and importance of
various institutional repositories (IR) in India
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Padma and Ramasamy (2016) carried out a study on the status of institutional repositories
asregistered in OpenDOAR as on 4" December 2015 in terms of their origin, continent and country-
wise distribution, types of IRs, softwares used, subjects and languages of contents and the top 20
repositories. Dhanavandan and Tamzilchelvan (2015) discussed about the trends and devel opment
of Institutional Repository (IR) in south Asian countries in terms of name of the repositories, size,
type, content and languages and various software. Padma and Ramasamy (2014) undertook a
study to understand the functioning of open institutional repositories on Education worldwide.
Abrizah, Noor hidawat and Kiran (2010) highlighted the current state of open accessrepositories
of Asian universities.

OBJECTIVESOF THE STUDY

The objectives of the present study are to study the open access IRs on Law and Politics as
registered in OpenDOAR as on 06/03/2018 in terms of Operational status; Type of open access
repositories; Repository software used ; Content types; Most frequently used languages; Availability
of preservation and full-text re-use policy ; Growth rate ; Continent-wise proportion of IRs and
Country-wise proportion of IRs.

METHODOLOGY

The modus operandi of our study underwent the following phases.

1. Firstof al, the OpenDOAR directory was browsed with the relevant narrowed down search
terms to find out the IRs holding contents on the subject ‘Law & Politics’.

2. The geographical areais set to be the repositories situated al over the continents.

3. Institutional repository statistics was done to get required data to answer the objectives of
the study.

4. Then, the URLs of the selected IRs were browsed for cross checking and verification

5. Diagrams were utilized to present the inferences of the study.

O en DO AR Directory of Open Access Repositcries
p Home | Find | Suggest | Tocls | FAQ | About | Contact Us
Search or Browse for Repositories Recent Addtions £) RS Feed
Law and Politics (230) Y Any Content Type ¥ Any Repository Type v
Any Counlry v | AnyLanguage v Any Software v Search
Charts v 20 v perpage. Sort by: Repository Name ¥ New Query
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DATAANALYSISAND INTERPRETATION
1.OPERATIONAL STATUSOFIRsON LAW & POLITICS

There are 230 ingtitutional repositories registered in OpenDOAR having contents on the subject
‘Law & Politics’. Diagram 1 shows that 96 % (220) of the open access IRs are operational. While
07 (3%) Open Access IR is broken, 3 (1%) are tria repositories.

Open Access Repository Operational Statuses
Worldwide, Law and Politics

[ Operational (220 = 96%)
B Broken 7 =3%)
@ Trial (3= 1%)

OpenDOAR 06-Mar-2018 Total = 230 repositories

Diagram 1: Operational Status
2. TYPE OF INSTITUTIONAL REPOSITORIES

The IR may of different types : institutional (run by a institution or department), disciplinary (a
cross-institutional subject repository), aggregating (an archive aggregating data from several
subsidiary repositories) or agovernmental (repository for government data) .

Diagram 2 shows that 175 (76%) open access IRs belong to institutional repository type. They are
run by various institutes, universities or departments. While 32 of them (14%) are the discipline-
oriented repositories, 15 (7%) are governmenta repositories and just 08 of them (3%) are the

aggregating units.

Open Access Repository Types

Worldwide, Law and Politics

Institutional (175 = 76%)
Disciplinary (32 = 14%)
Covernmental (15 =7 %)
Aggregating (8 = 3%)

ECEN

OpenDOAR O6-Mar-2018 Total= 230 repositories

Diagram 2: Open access IR Type
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3. CONTENT TYPESIN IRs

ThelRson Computersand I T possess different kinds of materials namely journal articles, conference
and workshop papers, theses and dissertations, book, chapters and section, multi-mediaand audio-
visual materials and some learning objects. 157 (68%) IRs have journad articles, 51 % (118) of
them have theses and dissertations, 33 % of them have conference and workshop papers and 45%
of them have unpublished reports and working papers. 93 IRs have book chapters and sections, 36
of them havelearning objectsand another 49 of them contain multi-mediaand audio-visua materials.

Content Types in OpenDOAR Repositories

Worldwide, Law and Palitics

Percentage of Repositories

Journal articles
Theses and dissertations 51%
Unpublished reports and working papers [ N NGB 105 = 45%
Books, chapters and sections [ NG 5 - 10%
Conference and workshop papers NG - = 5%
Other special item types | N NN -0 = 21 %
Multimedia and audio-visual materials [ N AR :° = 21%
Learning Objects [N 36 = 15%
Bibliographic references [NNININIIN 33 = 14%
Patents 16 = 2%
Datasets 15 =2%
OpenDOAR 06-Mar-2018 Total = 230 repositories

Diagram 3: Content types

4. LANGUAGE CONTENT

Most Frequent Languages in OpenDOAR
Worldwide, Law and Paolitics

Percentage of Repositories

English
Spanish EEERIE
German |G 21 = 9%
French UEERSED)
Russian [l 10 = 4%
Portuguese [ 10= 4%
talian [l 9=3%
Indonesian € = 3%
Japanese 6 =3%
Chinese 7 = 3%
Ukrainian [lll6 =2%
Norwegian lll5=2%
Arabic Il5=2%

Diagram 4: Language of the contents
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Diagram 4 shows that Out of 230, 169(73 %) institutional repositories have contents in English
language. 23(10 % ) of IRs have contents in Spanish and 21 of them have contents in German.
While 10 (8%) have contents in French, just 4 of them have contents in Russian and Portuguese

languages.

5. REPOSITORY SOFTWARE

Diagram 5 depicts that Dspace software has emerged as the most used IR softwarein these IRs. 84
IRs (37 %) use Dspace software. While 3 IRs (16%) use Eprints, 23 IRs (10%) have used Digital

Commons and 9 IRs have used Greenstone.

Usage of Open Access Repository Software
Worldwide, Law and Politics

OpenDOAR 06-Mar-2018

R NN B B BOR B

DSpace (B4 = 37%)

EPrints (37 = 16%)

Digital Commons (23 = 10%)
[Unknown] (22 = 10%)
Greenstone (9 = 4 %)

HTML (8 = 3%)

WEKO (5 = 2%)

Open Repository (5 = 2%)

[22 Others (37 = 16%)]
Total = 230 repositories

Diagram 5: Use of Repository Software

6 RECORDED POLICIES

Preservation Policies: Diagram 6 shows that only 19 institutional repositories have defined their
preservation policies and made it availablein their IR portal. 123 (68 %) of them have not defined

their preservation policies.

Recorded Preservation Policies
Worldwide, Law and Politics

OpenDOAR 06-Mar-2018

EECED

Unknown (17 = 9%)
Unstated (20 = 11%)
Undefined (123 = EB%)
Unclear (1 = 1%)
Defined (19 = 11%)

Total = 180 repositories

Diagram 6: Availability of Preservation policies
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Reacorded Caontent Palicies
Worldwide, Law and Politics

Unknown (17 = 9%)

Linstated (2 = 19%)

Undefined (124 = 69%)
Defined (37 = 21%)

o B

u

OpenDOAR O6-Mar-201 8 Tolal= 180 repositories

Diagram 7: Availability of Content policies

Recorded Submission Folicies

Warldwide, Law and Palitics

Unknown (17 = 9%)
Unstated (2= 1%)
Undefined (120 = 67%)
Unclear (1 = 1%)
Defined (40 = 22%)

EEORN

OpenDOAR 06-Mar-2018 Total = 180 repositories

Diagram 8: Availability of Recorded Submission Policies

Content Palicies: Diagram 7 showsthat 37 IRs (21%) have defined their content policeswhile 124
(69%) IRs have not defined their content policies.

Submission Policies: Diagram 8 shows that only 40 IRs (22%) have defined their submission
polices while 120 (67%) IRs have not defined their submission policies.

7. GROWTH OF OPEN ACCESSIRsON LAW & POLITICS

Diagram 9 shows the growth of open access IRs on Law & Politics. The birth of IRs took
place in the year 2005. There is no much growth in 2006-2010. 100 IRs got established in first 5.5
years. There is a steep growth during in the years 2011-2013. There is a stagnation during 2014-
2015.
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Growth of the OpenDO AR Database
Worldwide, Law and Paolitics
300
| — ]
200 rrr,__.a—
_r.r—""_"_r‘
100 ._.-*"rr
_.--—'—""__.’._M
r—r—_w‘__‘_,_......-]_
c “IIIIIIlIlII Tr T N T A T T A R T A AT T N T AT AN I T T AT T A N T T A T T A T T AT A N A T ST T AT R A A I T TSN AT AT AT AT A AT A TN AT TN AT 0T
2005 2006 2007 2008 2009 2010 2011 2012 2013 201 4 2015 2016 2017
OpenDOAR 06-Mar-2018 Date Added

Diagram 9: Growth of the OpenDOAR Database on Law & Palitics
9. PROPORTION OF REPOSITORIESBY COUNTRY

Diagram 10 portrays that 50 % of the total IRs are available in 8 countries and the remaining are
available in 115 countries. United States leads with 47 (20%) IRs followed by United Kingdom
with 15 (7%) and Germany with 11(5%) IRS. While Indonesia has 10 IRs, France has 9, Japan and
Brazil has 8 IRs each.

Proportion of Repositories by Country
Worldwide, Law and Folitics
) B United States (47 = 20%)
T Bl United Kingdom (15 = 79)
B Germany (11 =5%)
B Indonesia (10 = 4%)
B rrance (9 = 4%)
B Japan (8= 3%)
1 Brazil (8 = 3%)
x\‘\ B lwaly (7 — 3%)
[0 [EO0 Cthers (115 = 50%)]
OpenDOAR O6-Mar-201 8 Total = 230 repositories

Diagram 10: Country-wiseIRs

10. PROPORTION OF REPOSITORY ORGANIZATIONSBY COUNTRY

Diagram 11 shows that United States leads with 42(19%) repository organizations followed by
United Kingdom with 15 (7%) and Germany and Indonesiawith 10 (5%) repository organizations
each. While Japan, France and Brazil have 8 repository organization each, Italy has 7 repository
organizations.
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Proportion of Repository Organisations by Country
Worldwide, Law and Politics

United States (42 = 19%)
United Kingdom (15 =7%)
Germany (10 = 5%)
Indonesia (10 = 5%)
Japan (B8 = 4%)
France (B =4%)
Brazil (8 = 4%)
\\\ italy (7 = 3%)

B0 COthers (112 = 51 %)]
OpenDOAR 06 Mar 2018 Total = 220 organisations

e

-

HY BEN B B RN N |

Diagram 11 : Country-wise Repository Organizations
11. PROPORTION OF REPOSITORIES BY CONTINENT

Diagram 12 portrays that European continent has a maximum of 93 (40%) IRs. It is followed by
North American Continent with 52 IRs (23%) and Asian Continent with 39 (17%) IRs. South
American continent has 20 (9%) IRs while African Continent has 17 (7%) IRs.

Proportion of Repositories by Continent
Worldwide, Law and Politics

Europe (93 = 409%)

Morth America (52 = 23%)
Asia (39 =17T%)

South America (20 = 9%)
Africa (17 = 7%)
Caribbean (4 = 29%)
Australasia (4 = 29%)

ECENEOEN

Central America (1 = 0%)

OpenDOAR 06-Mar-2018 Total = 230 repositories

Diagram 12: Country-wiseIRs

12. PROPORTION OF REPOSITORY ORGANIZATIONSBY CONTINENT

Diagram 13 shows that 41% (90) of repository organizations are from European Continent while
21% (46) of them are from North American Continent. While there are 39 (18%) repository
organizationsinAsia, South Americahas 20 (9%) and Africahas 16 (7%) repository organi zations.
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Proportion of Repository Organisations by Continent
Worldwide, Law and Politics

Bl Europe (90 = 41%)

B HMNorth America (46 = 219%)

[0 Asia(39=18%)

B South America (20 = 9%)

B Africa (16 = 7%)

B Ausiralasia (4 = 29%)

[0 Caribbean (4 =2%)

B Central Amenca (1 =0%)
OpenDOAR 06-Mar-2018 Total = 220 organisations

Diagram 13: Country-wise Repository Organizations
CONCLUSION

Institutional repositories are being recognized as essential vehicle for scholarship in the
digital world. Thisis evident based on the continuous growth of IRs around the world. Manpower
requirements, quality and quantity of contents, metadata standards, technical specifications,
copyrights barrier, and policy issues are major concerns that need to be addressed for developing
IRs as component of open access knowledge movement. IRs have become a compelling and useful
tool for collecting, organizing and disseminating intellectua output of an institute. Let more and
more ingtitutions / universities come forward to make their indigenous intellectual e-resources
available on the open access publishing platformslike OpenDOAR and ROAR to ensure maximum
utilization of resources sharing and caring.

REFERENCES

Abrizah, A., Noorhidawati, A., & Kiran, K. (2010). Global visibility of Asian universities ‘Open
Access ingtitutional repositories. Malaysian Journal of Law & Politics, 15(3), 53-73.

Callen, R., & Chawner, B. (2010). Institutional repositories: accessing their value to the academic
community. Performance Measurement and Metrics, 11(2), 131-143.

Dhanavandhan, S., & Tamzilchelvan, M. (2014). Institutional repositoriesin South Asian countries:
A study on trends and devel opment. Brazilian Journal of Information Science: Research Trends,
8(1-2). http://doi.org/http://dx.doi.org/10.5016/10.5016/1981-16

Dr.K. Ramasamy, Dr.S. Aravind, Mr.R. Maheshwaran & Dr.T. Pratheegpan



MVM

o W22 Journal of Research MVM Journal of Research, Volume 3, January — December 2017 49

Karmakar, G. S., Das, R., & Thakuria, J. (2010). Institutional Repositoriesin India: A Comparative
Study of Dspaceand Eprints. 7th Convention PLANNER - 2010, Tezpur University. INFLIBNET
Centre, Ahmedabad, 423-434.

Lynch, C. A. (2003). Institutional Repositories: Essential Infrastructure for Scholarship in the Digital Age.
CARL.

Musa, A. U., Musa, S, & Aliyu, A. (2014). Institutional digital Repositoriesin Nigerian: Issuesand
Challenges. IOSR Journal of Humanities and Social Science, 19(1), 16-21.

Nazim, M., & Mukherjee, B. (2011). Status of Institutional repositories in Asian countries: a
quantitative study. Library Philosophy and Practice (e-Journal)

Padma, P., & Ramasamy, K. (2014a). Open Access Institutional Repositories in Malaysia as
Registered in Opendoar: A Study. International Journal of Scientific Research, 3(2), 166-167.

Padma, P., & Ramasamy, K. (2014b). Open access platformsfor pooling indigenousinstitutional e-
resources?. A study of open access institutional repositories on Education as registered in
OpenDOAR. In S. M. Batcha (Ed.), Proceedings of National Seminar on el ectronic information
management and dissemination in digital era?: opportunities and challenges (pp. 258-268).
Salem: Periyar University, Salem.

Padma, P, & Ramasamy, K. (2015). Open accessinstitutional repositoriesin Africaasregisteredin
OpenDOAR?: Aninter-continental Quantitative Study. In Proceedings of national conference
on futurelibraries?: Issuesand challenges. Gandhigram, Dindigul: Gandhigram Rural Institute,
Gandhigram.

Padma, P, & Ramasamy, K. (2016). OpenDOAR?: The prolific powerhouse of open access
institutional repositories. In Ravichandran (Ed.), Proceedings of International conference on
reengineering of library resourcesand services?: Challengesand opportunities. Chidambaram:
Annamalai University.

Ramasamy, K., & Padma, P. (2014). A bibliometric study of open access institutional repositories
inIndiaasregisteredin India. In R. Shanmugam (Ed.), Proceedings of national conference on
academic librariesin higher education and resurgence?: Role of e-resources (pp. 293-301).
Coimbatore: Bharathiyar University.

Ramasamy, K., & Padma, P. (2015). Institutional repositories as an online archival service?: A
guantitative study of open accessinstitutional repositories of Japan asregistered in OpenDoar.
e-Library Science Research Journal, 3(4), 1-8.

Open Access Digital Repositories on “‘Law And Politics’ : A Case Study of OpenDOAR Platform



MVM

o W22 Journal of Research MVM Journal of Research, Volume 3, January — December 2017 50

GEOCHEMICAL STUDIES OF GROUND WATER IN AND AROUND
KOVILUR DINDIGUL DUE TO THE IMPACT OF SEWAGE AND
IRON INDUSTRY EFFLUENT

Ms.R.KARTHIKA?*, MsGANANDHA VAISHNAVI 2, Dr.P.GNANA SOUNDARI 3 &
Dr.A.PANDIA RAJAN*

182 M.Sc Student, P.G. Department of Chemistry, M.V.Muthiah Govt. Arts College for Women, Dindigul.
3 Assistant Professor, P.G. Department of Chemistry, M.V.Muthiah Govt. Arts College for Women, Dindigul.
4 Assistant Professor, P.G. and Research Department of Chemistry, GT.N Arts College, Dindigul.
E-mail : chempandian@gmail.com

ABSTRACT

Theinvestigator has made an attempt to study theimpact of untreated Iron Industry effluent
inthe groundwater sources|ocated at kovilur. Asthe result the groundwater sourcesaround different
residential arealikekovilur reaches high degree of pollution. Ground water analysisat four different
sites at four directions reveals that the water quality parameters are higher than the permitted
level. Asper BlSstandard specifically high turbidity, high TDSand higher Electrical conductivity
values indicate that the water cannot be used for domestic purpose. The adjoining groundwater
sourcesare mostly affected and thewater becomes very salty with very high TDS Hence the polluted
water is suggested to water treatment using Rever se Osmosis System.

Keywords. Ground Water, Surface water, Iron Industry Effluent, Sewage,
BIS Sandard, Rever se Osmosis System.

1. INTRODUCTION

1.1. INDUSTRIAL EFFLUENT

The steel industry is one of the most important and vital Industry of the present and the
future. It isthe asset of anation. Steel plants use atremendous amount of water for waste transfer,
cooling and dust control. The steel plants have sintering mills, coke plants, blast furnaces, chemical
byproducts and chemical processes, water cooled rolls, pumps, extrusion experiment, transfer lines
for sludgesand durries. All these plants use atremendous amount of water to cool the products and
flush the impurities away from the finished stock. (Sanjeev Kumar Sinha et al., 2014)
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Wastewater is generated in huge quantity in stedl industries. It contains many dissolved,
undisclosed substances and chemicals in the wastewater. The stedl industries produce wastewater
and sludge during different industrial processes.

The development of innovative technologies for treatment of wastewaters from steel
industriesisamatter of alarming concern for us. Although many research papers have been reported
on wastewater pollution control studies, but avery few research work is carried out for treatment of
wastewater of steel industries, especially in referenceto development of design of industrial effluent
Treatment Plants (ETP) system. Another beneficial aspect of this research work will be recycling,
reuse of water and sludge from steel industry. (Sanjeev Kumar Sinha et a., 2014)

Industrial wastes are usually generated from different industrial processes, as a result the
amount and toxicity of waste released from industrial activities varieswith theindustrial processes.
Again, among al theindustrial wastes tannery effluents are ranked as the highest pollutants (Shen,
1999). It involves many physical, chemical, and biological processes that take placein avariety of
physiographic and climatic settings. For many decades, studies of the interaction of ground water
and surface water were directed primarily at large aluvia stream and aquifer systems (A.pandia
rganeta., 2014).

Effluent irrigation has been practiced for centuries throughout the world (Shivaet al., 1986;
Tripathi et a., 2011). It provides farmers with a nutrient enriched water supply and society with a
reliable and inexpensive system for wastewater treatment and disposal (Feiginet al., 1991). Inindia
also being a cheap source of irrigation farmers are applying this water to their fields. Rapid
industrialization, population explosion and more urbanization in India have created enormous
problems of environmenta pollution in terms of generating the variable quantity and quality of
solid and liquid wastes. In devel oping countries, there has not been much emphasison theinstallation
of sewage treatment plants and all the tannery effluents are generally discharged into the sewage
system. The sewage waters are used as potential source irrigation for raising vegetables and fodder
crops around the sewage disposal siteswhich aredirectly or indirectly consumed by human beings.

Soil contamination by sewage and Iron industry effluents has affected adversely both soil
health and crop productivity. Sewage and Iron industry effluentsaretherich sources of both beneficial
aswell as harmful elements. Since some of these effluents are arich source of plant nutrients,
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therefore soil provides the logical sink for their disposal. But much untreated and contaminated
sewage and Iron industry effluents may have a high concentration of several heavy metals such Fe,
Mn, and Cr (Aroraet al., 1985).

Their continuous disposal on agricultural soils has resulted in soil sickness (Narwal et al.,
1988) and accumulation of some of thetoxic metalsin soil (Adhikari et al., 1993; Antil 2005, Gupta
et a. 2002, 1998; Kharche et al., 2011) which may pose serious human and animal heath. Several
studies have been carried out for the treatment of industrial effluents through coagulation and
flocculation process ( Shouli et al., 1992).

2. SCOPE AND OBJECTIVESOF THE STUDY

The volume of sewage and Iron Industry Effluents discharged isincreasing day by day. The
sewage water and the Iron Industry effluent from the foundry units discharge the polluted water into
the pond without any treatment. The option of treatment plant to treat the sewage water and the Iron
Industry effluent may lead to spoilage of environment.

2.1. OBJECTIVES
To assess the Physico-chemical parameters of the water in kovilur, Dindigul.

To evaluate the Physico- chemical parameter of the ground water present in the well and
bore wells around kovilur, Dindigul.

To suggest suitable remedial measures to treat the groundwater using RO system.

3. MATERIALSAND METHODS

The River Santhanavarthini at kovilur has become a collection of sewage water and Iron
Industry effluent from various units of foundry industries, Dindigul town. Hence the water in the
River aswell asthe ground water sourcesin and around the River at aradius of 2 kmiscompletely
polluted due to the continuous discharge and percolations of the sewage water and Iron Industry
effluents to the ground water.

An attempt has been made to analyse the extent of water pollution by analyzing various
water quality parameters for four sites. The water sample was analysed and compared with the
guideline of Bureau of Indian Standards (BIS) limit for drinking water standards. Anaysis of Physico-
chemical characteristics of water samples were undertaken to find the water quality.
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Table 1: The Water Quality Parameters standard level for (WHO & BIS)

Parameters WHO - standard BIS- Method of
Standard | Analysis
UNITS |HDL | MPL
PHYSICAL PARAMETERS
Odour Hazen | Unobjectionable Unobjecti | Visual
Units onable comparison
(H2)
Turbidity NT units NT unit | 5 10 5 Neplo turbidity
meter
Total dissolved solids | mg/lL 500 2000 500 Conductivity
method
Electrical conductivity | Micro | Nil Nil Nil Conductivity
mhos/c meter
m
CHEMICAL PARAMETERS
pH P"unit | 6.5- No 7.0-85 pH Meter
8.5 relaxatio
n
Alkalinity total as mg/L 200 600 200 EDTA titrimetric
CaCO3 method
Total hardnessas mg/L 300 600 300 EDTA titrimetric
CaCO3 method
Calcium asCa mg/L 75 200 75 EDTA titrimetric
method
Magnesium asMg mg/L 30 150 30 Calculation from
total hardness
Sodium as Na mg/L Nil Nil Nil -
Potassium as K mg/L Nil Nil Nil -
Iron asFe mg/L 0.3 1.0 0.1 Spectrophotomet
er
Manganeseas Mn mg/L 0.1 0.1 0.05
Nitriteas NO; mg/L Nil Nil Nil Spectrophotomet
er
Nitrate as NO3 mg/L 50 No 45 Spectrophotomet
relaxatio er
n
Chlorideas Cl mg/L 250 1000 200 Silver nitrate
FluorideasF mg/L 10 15 0.05 Colorimetric
meter
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Table2: COMPREHENSIVE TABLE OF WATER QUALITY ANALYSIS

Sample collection units BIS S1 2 S3 %)
Limit
Appearance - i} Turbid | Clear Clear Clear
Colour Hazen Units (Hz) 5 Blackish | Colourless | Blackish | Colourless
Turbidity NT unit 5 7 6 7 5
Total dissolved solids mg/L 500 1609 1008 1904 843
Electrical conductivity Micro mhos/cm i} 1772 1389 2529 1060
p" P" unit 7.0-85 | 7.69 7.89 8.43 7.93
Total hardnessas CaCO; | mg/L 300 730 468 540 672
CalciumasCa mg/L 75 14 64 74 61
Magnesium asMg mg/L 30 92 26 37 29
Sodium as Na mg/L _ 110 124 112 78
Iron asFe mg/L 0.1 261 1.52 1.59 0.86
Ammonia as NH3 mg/L _ 4.44 1.29 1.76 0.59
NitrateasNO; mg/L 45 15 13 6 5
ChlorideasCl mg/L 250 520 156 374 162
FluorideasF mg/L 1 13 0.4 0.8 04
Sulphate as SO, mg/L 200 127 116 76 62
Phosphate as PO, mg/L _ 2.30 0.90 0.72 0.63

SW-SUFACE WATER, BW-BORE WATER, OW- OPEN WELL WATER.
4. RESULTSAND DISCUSSIONS
4.1. DRINKING WATER STANDARDS

Raw water quality and standards depend upon the use. The four main uses are municipal,
industrial, agricultural and recreational (fish and wildlife). Aswater quality isdegraded day by day,
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S0, it becomes very important to set the drinking water standards for the safety of water of
our limited resources. Different agencies have set environment standards for safe drinking water as
Bureau of Indian Standards (BIS), World Health Organization (WHO 2007), and European Eco-
nomic Community (EEC) etc.

Drinking water standards are regul ation that Bureau of Indian Standards (BIS) set to control
the level of contamination in the drinking water (DWAF 1996). Bureau of Indian Standard consid-
ersthe inputs from severa organizationi.e. Central, State, Semi Government, Municipa Corpora-
tion, Public Health Organization, etc. throughout the standard setting process.

4.2. SENSITIVE PARAMETERS

Parameters like TDS, EC, hardness, Iron and fluoride are taken as sensitive parameters to
indicate the water pollution by Iron industry effluent from different sources. It is observed that the
values are higher compared the BIS Standards.

4.3.DISCUSSIONS
4.3.1.WATER QUALITY

Theresults of various water samplesfor the various Physico-chemical anaysisfrom differ-
ent sitesin, the study area presented and discussed. The results obtained for pH of the water samples
varies from minimum of 7.69 to maximum of 8.43. The results obtained for Total dissolved solids
vary from minimum of all water samples showed higher TDS values of 1060 mg/L to maximum of
2529 mg/L. All water levels should be low. All water samples showed higher TDS values. The
results obtained for the degree of hardness in water samples various from 468 mg/L to 730 mg/L
during the study. The highest desirable limit prescribed by BIS (1991) is 250 mg/L for drinking
purposes. The results obtained for Iron content of water ranged from 0.86mg/L to 2.61mg/L. The
high range was found at river water sample. The results obtained for concentration of fluoride
variesfrom 0.4 mg/L to 1.3mg/L. The excess of fluoride in water cause dental and skeletal fluorsis.

5. CONCLUSION

An attempt has been made to Study the impact of untreated sewage water and Iron Industry
effluent in the ground water sources. The River has become a collection of sewage and Iron Indus-
try effluent water. Hence the water in the River as well as the ground water sources around the
different residential arealike Kovilur, due to the high degree of pollution many sources has to be
abandoned ground water analysis at four different sites at four directions reveals that the water
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quality parameters are higher than the permitted level. As per BIS standard specifically high turbid-
ity high TDS and higher Electrical conductivity values indicate that the water cannot be used for
human consumption or any other use. People have to depend only on municipal water sourcesfrom
Athoor village. For other uses the groundwater can be treated using R O system. The adjoining
groundwater sources are mostly affected and the water becomes very salty with very high TDS.
Hence the polluted water is suggested to water treatment using Reverse Osmosis System.
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ABSTRACT

Nanotechnology and Nano particles based product and application are increased now a days due
tothebiological effectiveness. The scope of the present study isto synthesize copper Nanoparticles
and evaluateitsantibacterial activity with Polyalthia longifolia extract. The objectiveof the present
study is to investigate the green synthesis method used to produce the Nanoparticles. Polyalthia
longifoliais an evergreen shrub or small tree in the dogbane family of Apocynaceae, toxicinall its
parts. It istheonly species currently classified in the genus Polyalthia. Theleaf extract of Polyalthia
longifoliais used for the synthesis of Copper Nanoparticles. The scope of the present study isto
synthesize copper nanoparticles and evaluate its antibacterial activity. The present study deals
with synthesis ofcopper Nanoparticles and characterization of synthesized copper Nanoparticles
confirmed by UV-visible spectrophotometer, FTIR analysis and also the analysis ofantimicrobial
activity of copper nanoparticles.

Keywords. Antimicrobial, FTIR, Copper nanoparticles, Polyalthia longifolia,
UV-spectrometer.

1LINTRODUCTION

In recent years, Nanotechnology has attracted many researchers from various fields like
biotechnol ogy, physics, chemistry, material sciences, engineering and medicine. Nano particlesare
synthesized by physical and chemical Methods andthese are suffering from drawbackslike expensive
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reagent, hazardous reaction condition, longer time, tedious process to isolate nano particles. Hence,
thereisascopeto devel op new methodsfor the synthesis of nano particleswhich should berequired
inexpensive reagent,less drastic reaction condition and eco-friendly. In recent years, Copper Nano
particles have attracted much attention of researchers due to its application in wound dressings and
biocidal properties, potential industrial use such as gas sensors, catal ytic process, high temperatures
super conductors. Polyalthia longifolia, the Ashoka native to India, is a lofty evergreen tree,
commonly planted due to its effectiveness in aleviating noise pollution. It exhibits symmetrical
pyramidal growth with willowy weeping pendulous branches and long narrow lanceolate leaves
with undulate margins. Thetreeis known to grow over 30 ftin height. Polyalthia isderived from a
combination of Greek words meaning ‘many cures’ with reference to the medicinal properties of
thetreewhile Longifolia, in Latin, refersto the length of itsleaves. Green synthesis of copper Nano
particles was achieved by using microorganisms and plantextract.

2.SCOPE AND OBJECTIVES

The scope of the present study is to synthesize copper Nanoparticles and evaluate its
antibacterial activity in polyalthia longifolia extract.The objectives of the present study is to
investigate synthesis of copper Nanoparticles and to characterize the synthesized copper
Nanoparticlesin polyalthialongifoliaextract and confirmed by UV-visible spectrophotometer and
FTIR anaysis.

3. MATERIALSAND METHODS

3.1EXPERIMENTAL

The powder of Polyalthialongifolialeaf wasweighed 5g and dissolved in 100ml of distilled
water and boiled for 20 min at 50° C. The extract wasfiltered by Whatmann Nol filter Paper. Then
the filtrate was stored in a tight seal pack under 4° C for further use. The reaction mixture was
prepared by adding 80ml of 1mM Cuso, and 20ml of Polyalthialongifolialeaf Extract. Blank was
prepared by adding 80ml of deionised water to 20ml of Polyalthia longifolia leaf extract. The
formation of copper Nanoparticles (reduction of Cu? to Cu*ion) was indicated by color change
from light color to dark color. The addition of a certain amount of Cu?* can effectively inhibit Cu?
reduction into Cu* during the colour changes. The conversionisact asareversible onefrom the Cu*
to Cu?* with help of electron transfer from reactant side to product side.
3.2UV-VISIBLE SPECTROPHOTOMETER ANALYSIS

The synthesized copper Nanoparticles were characterized using UV-Vis spectrophotometer
HITACHI U2300. Theformation of copper Nanoparticleswas Monitored by UV spectrophotometer
in the range of absorbance from 250-480nm.
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3.3 FOURIER TRANSFORM INFRARED SPECTROSCOPY [FTIR]

The reaction mixture containing Copper Nonoparticles prepared from Polyalthia longifolia
leaf extract was poured into apetridish and kept in ahot air oven until it was getting dried off. After
that the dried sample was scrubbed and the powder form of sampleisstored in a sterile eppendorf.
Then it was used for the FT-IR analysis in theregion of 400-4000cm'2.

3.4 PREPARATION OF REACTION MEDIUM FOR THE ANALYSIS OF
ANTIBACTERIAL ACTIVITY

Two different bacteria (Escherichiacoli, Staphyl ococcus aureus) weretaken from the stock cultureand
dissolved in 25 ml of Nutrient bothand kept for 12 hrs incubation. The synthesizedcopper
nanoparticles using Polyalthia longifolialeaf extract was tested for its antibacterialactivity by agar
well diffusion methodagainst Escherichia coli and Staphylococcus aureus.

4. RESULTSAND DISCUSSIONS
4.1 ULTRAVIOLET/VISIBLE (UV/VIS) SPECTROSCOPY ANALYSIS

1.4 268 nm

Absorbance
o
o]

300 400 500
W avelength(nm)

Figurel: ULTRAVIOLET VISIBLE SPECTROSCOPY OBTAINED FOR COPPER NANOPARTICLES
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The reduction of Cu+ ionswas monitored by UV- Spectrophotometer. The characterization
of copper Nanoparticles in the plant extract was done by with help of UV-Spectrophotometer. The
standard peak value of copper nanoparticle in UV 250-450nm™ . Figure 1, shows that the broad
peak obtained at 267- 268 nm. The peak confirmsthe presence of copper nanoparticlein the Polyalthia
longifolialeaf extract.

4.2 FOURIER TRANSFORM INFRARED SPECTROSCOPY (FTIR) ANALYSIS
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Figure2: FOURIER TRANSFORM INFRARED SPECTROSCOPY (FTIR)
OBTAINED COPPER NANOPARTICLES

TheFT-IR Characterization isused to find the molecules and their functional group present
in the synthesized copper Nanoparticles. Figure 2, represents the FT-IR spectra peaks at 3420cm
1 2920cm?, 2850cm?, 1650cm?, 1380cm-1, and 1090c cm* @, TheFTIR spectra revealed the
presence ofdifferent functiona groups like Alcohol (OH stretch H-bonded, free), Alkane (C-H
stretch, -C-H bending) ) Alkene (=C-H bending, C=C stretch) ,Amine (C-N, Strech) Nitro com-
pounds (N-O stretch), Acid (OH, stretch) Ester, (C-O, stretch). Thesefunctional groupsplay avery
important rolein copper nanoparticle synthesis. Theregion of copper nanopartical in FT-IR is400
— 4000 cm™. Different peaks obtained in FTIR specrtum confirmed the presence of copper
nanoparticals in plant extract.
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4.3 ANALYSISOFANTIMICROBIAL ACTIVITY
TABLE 1: ANTIMICROBIAL ACTIVITY OF COPPER NANO PARTICLE

MICROORGANISM PLANT EXTRACT PLANT EXTRACT CHLOROMPHENI
WITHOUT COPPER | WITH COPPER NANO CAL
NANO PARTICLES PARTICLES (30pl)
(30ul) (30ul) (STANDARD)

SIZE OF

ESCHERICHIA COLI 9 10 18

(inmm)

SIZE OF

STAPHYLOCOCCUS 9 10 20

AUERUS

(in mm)

Figure3: ANTIMICROBIAL ACTIVITY OF COPPER NANO PARTICLE

Table: 1 and Fig : 3 shows that the standard size of Escherichiacoli and Staphylococcus are 18
and 20 in chloromphenica (STD ). Inblank solution, the size of Escherichiacoli and Staphyl ococcus
are 9. In the plant extract solution with Copper nano particles ,the size increase from 9 to 10 for
both Escherichiacoli and Staphylococcusand it islesser than the standard size in chloromphenical.
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5. CONCLUSION

The aqueous copper ions exposed to the Polyalthialongifolialeaf extract resultsin the for-
mation of copper nanoparticles was confirmed by the change of colour. Synthesized copper
nanoparticles was confirmed by UV Visible spectrum and FTIR specturm. Proven antibacterial
activity against different microorganisms such as E. coli and S. aureus established. It is confirmed
that the copper nanoparticals are capabl e of rendering high antibacterial efficacy and henceit hasa
great potentia in the preparation of drugs used against bacteria diseases. Copper nanoparticles
based on these findings leadsto valuable discoveriesin various fields such as medical devices and
antimicrobia systems.The present study exhibit asimple method of synthesisof copper nanoparticles
and it is used for industrial production of nanoparticles at room temperature with more potent
antimicrobial agents.
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ABSTRACT

Thearticleisabout the variousapplications of nanoparticlesin medicineand biology.
Nanoparticles are metal particles in the size range of 1-100nm and form building blocks of
nanotechnology. Nanotechnology is a multidisciplinary science comprising various aspects of
research and technology. Metal nanoparticles like gold, silver and platinum have gained
considerable attention in recent times dueto a wide variety of potential applicationsin biomedical,
optical and electronicfields. The wide range of applications of nanoparticlesis dueto their unique
optical, thermal, electrical, chemical and physical propertiesthat are due to a combination of the
large proportion of high energy surface atoms compared to the bulk solid. Nanoparticles are of
great scientific interest as they bridge the gap between bulk materials and atomic or molecular
structures.

Their unique size-dependent properties make these materials superior and indispensable
in many areas of human activity. This brief review reveal sthe most recent developmentsin thefield
of applied nanomaterials, in particular their application in biology and medicine, drug delivery,
imaging, sensing, and for the under standing of basic biological processes.

1. INTRODUCTION

Nanotechnology isarelatively new branch of sciencethat hasfound awide range of
applicationsthat range from energy production to industrial production processes. One of the key
applications of nanotechnology isinfield of biology and biomedical research. Nanoparticles(NPs)
can be engineered to possess unique composition and functionalities, which can provide novel
tools and techniques in biomedical research (1).

2. TYPES OF NANOPARTICLES

There are many types of NP platforms with differing size, shape, compositions, and
functionadities. Themajor characteristicsand functionalities of each NPthat isrelevant for biomedical
research.

Nanotechnology - Applied in Medicine and Biological Process
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. LIPOSOMES

Thefirst NP platform wastheliposomes. Itisoneof thefirst NP platformsto be applied for
gene and drug delivery. Liposomes are spherical vesiclesthat contain asingle or multiple bilayered
structures of lipidsthat self-assemblein aqueous systems. Unique advantagesimparted by liposomes
are their diverse range of compositions, abilities to carry and protect many types of biomolecules,
aswell astheir biocompatibility and biodegradability (2). These advantages have led to the well-
characterized and wide use of liposomes as transfection agents of genetic material into cells
(lipofection) in biology research. Another major application of liposomesistheir use astherapeutic
carriers since their design can allow for entrapment of hydrophilic compounds within the core and
hydrophobic drugsinthelipid bilayer itself (3). Today, therearetwelveclinically approved liposome-
based therapeutic drugs.

1. ALBUMIN-BOUND NPs

Albumin-bound NPs (nab) uses the endogenous albumin pathways to carry hydrophobic
molecules in the bloodstream. Albumin naturally binds to the hydrophobic molecules with non-
covaent reversible binding, avoiding solvent-based toxicities for therapeutics. As a result, this
platform has been successfully adapted as drug delivery vehicle. Abraxane, a 130-nm nab paclitaxel
was approved by the FDA in 2005 for the treatment of metastatic breast cancer (4). It may aso
target the albumin-binding protein SPARC (Secreted Protein Acidic and Rich in Cysteine), which
isover expressed in certain tumors.

[11. POLYMERIC NPs

Polymeric NPs formed from biocompatible and biodegradable polymers have been
extensively investigated astherapeutic carriers. Polymeric NPs have been formul ated to encapsul ate
hydrophilic and/or hydrophobic small drug molecules, as well proteins and nucleic acid
macromolecules. The NP design can allow for slow and controlled rel ease of drug at target sites(5).
Polymeric NPs are usually able to improve the safety and efficacy of the drugs they carry. Another
type of polymeric NP is dendrimers. Dendrimers are regularly branched macromolecules made
from synthetic or natural elements including amino acids, sugars, and nucleotides. The varied
combination of these components can yield dendrimers of well-defined size, shape, and branching
length/density. Asaresult of their unique design, dendrimers can be devel oped as sensors as well
as drug and gene delivery carriers (6).
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V. IRON OXIDE NPs

Iron oxide NPs are widely studied as a passive and active targeting imaging agent as they
are mainly superparamagnetic. Currently, two SPI1O agents, ferumoxides (120-180 nm) and
ferucarbotran (60 nm) are clinically approved for MRI (Magnetic Resonance Imaging). SPIONs
(Superparamagnetic iron oxide NPs) have also been used in molecular magnetic resonance
applications such asthe detection of apoptosis and gene expression. SPIONSs can be functionalized
with magnetic, optical, radionuclide and specific targeting ligands for multimodal imaging (7).
They can aso potentially be used as non-invasive diagnostic tools and as drug delivery vehicles.

V. QUANTUM DOT

First discovered in 1980, quantum dots (QDs) are semiconductor particlesthat arelessthan
10 nm in diameter. QDs display unique size-dependent electronic and optical properties. Most
QDs studied consist of a cadmium selenide (CdSe) core and a zinc selenide (ZnS) cap (8). The
absorption spectraof these particles are very broad and emission is confined to anarrow band. QDs
can also emit bright colors, have long lifetimes, high efficiencies and are stable against photo
bleaching. They can be generated to have different biochemical specificities and can be
simultaneously excited and detected. As a result, QDs have several significant advantages over
many organic fluorophore dyes for optical applications.

V1. GOLD NPs

Gold NPsoffer many size-and-shape dependent optical and chemical properties, biocompatibility,
and facile surface modification. Gold NPs can strongly enhance optical processes such as light
absorption, scattering, fluorescence, and surface-enhanced Raman scattering (SERS) due to the
unique interaction of the free electronsin the NP with light (9). These properties have enabled the
realization of gold NPsin many applications such as biochemical sensing and detection, biological
imaging, diagnostics, and therapeutic applications. Gold NP probes have also been used to detect
heart disease and cancer biomarkers (10). They can aso transform absorbed light into heat and
therefore, have high potentia for infrared phototherapy.

3. NANOPARTICLE APPLICATIONSIN BIOLOGY

The various applications of nanomateriasin biology or medicine are:
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[. NANOPARTICLESFOR PATHOGEN DETECTION AND SEPARATION

Various NP platforms have been explored as sensorsfor detection and separation of pathogens.
One of the most common methods used for the detection of bacteria has been through the use of
magnetic biosensors that involve direct immunological reactions using magnetic NPs coated with
antibodies against surface antigens. One group applied thisimmunomagnetic approach in anovel
microfluidic device to attract molecules bound to magnetic NPs from one laminar flow path to
another via alocal magnetic field gradient (11). Using thisdevice, E. coli |abeled with biotinylated
anti-E.coli antibody and bound to streptavidin-coated SPIONs were efficiently separated from
solutions containing densities of red blood cells similar to blood.

[I. NANOPARTICLESAS SENSORS

NPs have been employed in sensorsfor avariety of applicationsincluding detecting analytes
at very low concentrations, detecting and separating pathogens, detecting and capturing cells, and
detecting molecular and cellular functions.

[11. NANOPARTICLESFOR ANALYTE DETECTION

The development of new sensing techniques for biological analytes such as DNA, RNA,
and proteins are leading to more sensitive and efficient detection of these analytes at low
concentrations. NPs have large surface area to mass ratio, small size, and composition dependent
properties that can enable the use of surface ligands as away to amplify the detection threshold or
provide morerapid detection (12). The ability to easily functionalize NPswith targeting ligands can
also enabl e specificity in binding and signaling of the analytes, alowing for more efficient detection.

V. NANOPARTICLESFOR CELL DETECTION AND SEPARATION

NPs have been explored as sensitive tools for the detection of specific cell types and cells
found inlow frequency. One application of interest has been the detection and capture of circulating
tumor cells (CTCs). CTCs can aid in the understanding of the biology of cancer metastasis and
have been described as a strong prognostic biomarker for overall survival in patientswith metastatic
breast, colorectal, and prostate cancer. These techniquesinvolve the use of magnetic NPsto target
and isolate CTCs using a ligand-receptor based mechanism.
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V. NANOPARTICLESASIMAGINGAGENTS

NPs have been explored as novel labels and contrast agents in molecular imaging. The
unique properties of NPs can enable sensitive and specific monitoring of molecular targets as well
as of cell responses associated with diseases such as cancer and cardiovascular diseases (13)

V1. NANOPARTICLESFOR TARGETED IMAGING

NPs have many promising attributes for targeted imaging. First, NPs can deliver a large
number of imaging agentsat atime dueto their surface area, allowing for improvement in sensitivity
(14). NPs may passively target tissuesin vivo viathe EPR effect or be targeted to accumulate at
sites where the molecular target is expressed, increasing the local concentration of contrast agents.
The high capacity for NP modification enables their use as amplifiersfor in vivo imaging. Finally,
they can deliver several different types of imaging agents to perform multimodality imaging.

4. NANOPARTICLESASDELIVERY VEHICLES
. DELIVERING SIRNA FOR BIOLOGICAL STUDIES

RNA interference (RNAI) isan important biological tool for usein cell cultureand inliving
organisms. It istraditionally used to study gene functions because it allows targeted degradation of
MRNA after the introduction of sequence-specific double stranded RNAs into cells. However,
effective SIRNA delivery can require overcoming many biological obstacles: 1) difficulty entering
the cell because of high molecular weight and negative charges, 2) degradation by nucleaseswithin
the cell, 3) targeting to the appropriate cell compartment and 4) rapid clearance and instability in
vivo (15). Recently, NPs have been used to deliver SsIRNA to silence genes in immune cells since
these cells can have pivotal rolesin homeostasis and disease. NPs have al so been used asavehicle
to deliver SIRNA in plant cellsto study cellular pathways at the single cell level.

Il. DELIVERING HYDROPHOBIC COMPOUNDS WITHOUT SOLVENT OR
EXCIPIENTS

Many biologically active compounds are hydrophobic molecules and are poorly solublein
water. Utilizing such compounds in biological research can be challenging because of their poor
solubility in agueous environments. Current approaches involving using a solvent such as dimethyl
sulfoxide (DM SO) or an excipient such as cremophor.
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For example, wortmannin, a PI3 kinase inhibitor and a commonly utilized reagent in
biological research, requiresDM SO for invitro applications. Moreover, NPwortmannin functioned
as an effective and potent therapeutic agent in vivo in a mouse model of cancer.

[11. DELIVERINGAGENTSTO SUB CELLULAR ORGANELLES

One area of active investigation is delivering various agents to specific organelles. In
particular, subcellular availability and accessibility of atarget isimportant in effective delivery of
therapeutic and imaging agents (16). Targeted NPs can bind to targets localized on the cell surface
and enter the cell through endocytosis. In particular, NPs carrying oligonucleotides need to escape
the endosome and then be targeted to be effective. Tools for effective subcellular targeting are
emerging for targeted delivery tothenucleus, cytosol, mitochondria, endosomes, and lysosomes(17).

IV. EFFECTS OF BIOLOGY ON NPs

Understanding NP interactions with biological systemsis necessary in developing effective
NPs as sensing, imaging and drug delivery agents. Properties of NPs such as size, shape, functional
groups, surface charge, and composition areall factorsthat have been shown to affect NPinteractions
with biological systemsinvitro andinvivo. Itisknownthat NPsarerapidly cleared by the cells of
the reticulo endothelia system (RES)/mononuclear phagocyte system (MPS) in the body (18).

V. NANOPARTICLESTO STUDY BIOLOGICAL PROCESSES

The unique properties of NPs have enabled their use as promising tools to study biological
processes. Many innovative techniques using NPs are being developed to activate cell signaling
pathways, to induce protein production, and to improve upon current techniques used in molecular
and cellular biology research. NPs such as QDs have been extensively studied for many biological
applications that use fluorescence. Some of its uses include immunostaining of fixed cells and
tissues, membrane proteins and cytoskeleton filaments (19). Recently, QDs have a so been used to
visualize the molecular dynamics of individual moleculesin live cells.

5. CONCLUSION

Biologica studiesthat employ NP techniques can provide novel insightsinto cell functions
and molecular processesinvolving complex signaling pathways. Nanotechnol ogy enablethe creation
of devices on the same scale as individual cells and biomolecules, creating a unique approach to
imaging, sensing, drug delivery and characterizing basic biological processes. NP monitoring and
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detection techniques can potentially aid in understanding the basi s of biochemical pathways
involved in disease and injury. Currently, there are various commercial NPs available for use as
contrast agents in imaging modalities such fluorescence imaging and magnetic resonance imaging
and for detection of low concentrations of analytes. Thus, careful evaluation and effectsinduced by
different typesof NPformulationsin biological systemsareimportant inemploying NPsfor biological
applications.
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ABSTRACT

Modern man has been under the vicious impact of moder nization and industrialization.
The advancement in thefield of science and technol ogy came as a boon to himso that he could lead
his life comfortable with the help of machines. The catastrophic impact of the technological
revolution had been quite alarming that he found his life void. Itisdistinct that this ruinous state
of mankind is due to lack of ethical standards and moral values. In modern society, man gets
depressed and he undergoes deep personality crises. The psychological journey of the unnamed
Narrator in Margaret Atwood’s Surfacing undertakes three basic journeys. The psychological
journey allows the narrator to reconcile her past and ultimately leads to the conclusion of the
physical journey. Som Bhaskar, the narrator — protagonist of Arun Joshi’s The Last Labyrinth is
disillusioned and heisunableto relate himself meaningfully in hissurroundings. Heisa fractured
personality who finds himself helpless in the indifferent social world of India. He continues to
unravel the labyrinths of life. His anguish for physical pleasure gets dissolved and he under stands
that self-control isthefirst step to the attainment of spiritual freedom.

Margaret Atwood is a Canadian icon in the literary domain. Her novel Surfacing was the
first to gain international attention. It relates an unnamed narrator’s search for her missing father,
presumed dead. It portrays the story of an invisibly visible character without name in the form of
the narrator of the story. The narrator returns to her hometown i.e. Northern Quebec after several
yearsin search of her missing father. Sheisat first shocked to see the sea-changesin theregion and
the wild nature which is caused by the tools of progress in the name of economic and material
development. J. Brooks Bouson, a feminist critic remarks that “Surfacing rejects the masculinity
culture- which isdepicted as both rationalistic and dangerously aggressive- band idealizes anature-
identified feminity “(39).
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The unnamed Narrator in Margaret Atwood’s novel Surfacing returns to Quebec after years
of absence in search for her missing father. She brings her boyfriend Joe, and a married couple
Anna and David. On the way to a village near her father’s island., the Narrator visits her father’s
friend, Paul. Paul can provide no new information on how to locate the narrator’s father. Finally,
the narrator comes to know that her father isno more. She returns to her country at last.

The Narrator undertakes three basic journeys, a physical quest to search for her lost father,
abiographical journey into her past, and most importantly apsychol ogical journey. The psychol ogical
journey allowsthe narrator to reconcile her past and ultimately leadsto the conclusion of the physica
journey. Inthispsychologica voyageinto her inner self, the narrator, whiletravelling from cognizant
rational reasoning to subconscious dissociated really progresses through three stages. In the first
stage, the narrator isin touch with reality; shelivesand existsin astate of mind known in Freudian
psychology. This conviction is elucidated at the end of the passage when the Narrator comments:
“anesthesia, that’s one technique, if it hurts invent a different pain. I’m all right “. (Atwood 13)

When she arrives, she continues to rationally attempt to solve the physical quest, her father’s
disappearance. However, she refuses to believe that her father could be dead, she says,l “can’t
accept it though, he knew too much, he was too careful” (5) She continually represses unpleasant
thoughts into her subconscious. She begins to fantasize that her father is lurking in the woods,
psychotic and watching her. Asthetruth about her father becomesreveaed, sheisforced to abandon
her” anesthesia’. Atthe same time, she is undergoing flashbacks of her memory, unpleasant thoughts
which she had subdued into her sub consciousness. A particularly big lieistheissue of an abortion
she refuses to accept as having taken place. She states,” But | couldn’t have brought the child here,
I never identified it as mine, | didn’t name it before it was born even, the way you are supposed to.
It was my husband’s he imposed it on me” (37). She believes her lie that she had left her child in the
city. She must believe it, it is her “anesthesia”. As each fantasy is disproven, she delves further into
her subconsciousness from the ugly thoughts that she must face.

Thetitle Surfacing is very significant as it reveals the efforts of an individual’s identification
which undergoes many phases of physical troublesand mental traumas. All the efforts of the Narrator
in the novel for identity come up on the surface in the midst of nature from deep conflict between
self and society. The protagonist does not bear a name ultimately suggests her aienation from
society and her loss of identity. Laing, a psychiatrist says “the individual seems to be the vehicle of
a personality that is not his own. Someone else’s personality seems to possess him and to be finding
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expression through his words and actions, whereas the individual’s own personality is temporarily
lost or gone” (58 ) By depriving the protagonist of a name, Atwood has been able to portray a story
of not a particular woman but the millions of women who may identify with her.

At the outset of the novel, the protagonist has revealed the fact that she has already lost her
identity. Towards the end of the novel, she realizes “it’s too late; I no longer have a name. | tried for
all those years to be civilized but I’m not and I’m through pretending” (168). Her identity remains
under a mask. Every human being needs his/her identity which helps to develop one’s personality.
So the quest for identity is very important for human predicament because the loss of identity
would alwaysresult in utter dgjection. 1n Surfacing, the protagonist’s search for an explicit identity
isfulfilled in the end of the novel. Her passive attitude ends up as an activist survives with dignity.
Her search for identity is completed at the end of the novel when she returnsto the city and decides
to give birth to her second child. She is no longer a victim. Carol P. Christ opines,” The Surfacing
of Women’s Spiritual Quest and Vision “a male-defined world, to the greater terror and risk, and
also the great potential, healing and joy, of a world defined by the heroine’s own feeling and judgment”
(325).

The unnamed protagonist acquires aradical perception of reality that is devel oped through
an intense psychological journey through on the island that served as her childhood home. Truth
can be taken from the narrator’s viewpoint but the reader must explore the inner turmoil plaguing
her in order to understand the basis of such beliefs.

Arun Joshi is one of the most significant Indian English novelists. In hisnovel, The Last
Labyrinth (1981), Som Bhaskar, ayoung intelligent millionaireisessentially turbulent and groping
through the labyrinths of life. Being a business tycoon, he is never contented with hislot. Heis
portrayed as an embodiment of chaos and uncertainty. He cannot believe anything and he walks
tightrope between illusion and reality. Heisaproduct of twin worlds- the western world of science
and rationalism and the Indian world of faith and transcendentalism. O.P.Mathur aptly remarks,”
The Last Labyrinth seems to depict the vague but unmistakably reaching out for faith and
understanding by a man lost in the labyrinth of desires and the vague ssmmering of his discontent
with this type of life”. (204 — 217)

Som Bhaskar isamillionaire industriaist . Heis married to a woman of his choime who
has borne himtwo children. Like hisfather, heisintellectually an accomplished man. Aninsatiable
cry of “I want, | want, | want “ keeps on haunting him His life remains a quest for an undefined
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thing in the name of adark labyrinth. The novel closeswith hisaborted attempt to end himself ashe
aimshisrevolver at hisskull. But hiswife, Geeta, intervenes hefeels asthough he has come out of
a slee[. Som’s arm facing Geeta,”like a traffic policeman” perhaps indicates affirmation.

Som is the battle ground between the two hungers of body and spirit. Heisafusion of two
conflicting human faculties, instinct and reason. The blend of two distinctly separate sides of
human faculty corresponds with the basic thematic background of the novel. Instinct is the very
gound of Kamato which Som responds with a sense of immediacy. His reasoning enables him to
seek the evidence of the existence of God encircled by the world of Maya. He becomes a ‘sad man’
(56) losing his head unable to guide himself in the direction of the right path, (i.e.) dharma.

Joshi’s The Last Labyrinth probesinto the turbulent inner world of an existential hero, Som
who becomes amillionaire at the age of thirty. His personality reveals the fact that heis suffering
from insecurity and hollowness and that they propel him from one goal to another. Hisdoubtfulness
in the serene company of hiswife Geeta gets multiplied not only because of histerrible loneliness
but also because of the lack of relevance in life. He is absolutely driven by undefined worldly
hungers — hunger for money hunger for fame and so on. He does not find happiness in the company
of his wife Geeta. His attempts to win his owner’s concubine Anuradha end in failure. He goes to
Europe with his wife Geeta hoping to get rid of his obsession with “Benares, Aftab, Anuradha, their
Haveli- all were bores, frogs shock in their marshy wells. What | wanted, | Decided, was to go
abroad, get the hell away from this land of obsession” (113). But Anuradha disappears, conveying
the ideathat one has to sacrifice something to gain anything.

Anuradha’s disappearance makes him plead to God that he is not happy because of his
spiritual hollowness. R.S. Pathak considers Som as a “western, educated, affluent young man who
while feverishly searching for his roots discovers in the process a haunting emptiness and void”.
(139). Som gets mentally shattered and physically exhausted with dreams and insomnia.  Though
he could look at himself in the mirror, “lean, crow-footed, graying, I could not, then, see the hunger
but there was the boredom and the endless depths of it. 1 woke up in the middle of the night,
depressed, the taste of tranquillizers in my mouth” (21). His knowledge has done him “Blessed
little good”. (129). He finds life absurd and there is no solution to his problem. He is the embodiment
of chaos and uncertainty. He is puzzled between the scientific reasoning of the philosophers — Jung,
Freud and Darwin and the faith and trust of his mother and wife Geeta. He does not attempt to

Dr. N. Meenakshi



MVM

o W22 Journal of Research MVM Journal of Research, Volume 3, January — December 2017 76

solve the problems through faith and he continues to remain alienated. Despair overtakes him and
he continues to remain alienated. Despair overtakes him and he tries to put an end to this tortured
existence. Geeta, his understanding wife prevents him from doing so.

In TheLast Labyrinth, the humanizing call ispresented on amoreintenselevel of experience.
Som, the protagonist relatesthe events of hislifein flashback. He belongsto the upper crust of life.
He has a morbid urge for identifying last labyrinth of life. The very first sentence of the novel
expresses the motto of Som’s life. “Above all, I have a score to settle. | forget nothing, forgive no
one” (1). He can find neither truth nor the remedy for his suffering. He is alienated from society and
from himself. The frequently related expression” I want, I want, | want” (78) defines the structural
principle of the narrative.

Som, the narrator finds himself in the shattered mirror and in each fragmented piece; heis
deformed with funny voice. Devinder Mohanis of the view that Joshi, like Camus, isanovelist of
sensibility and he has encountered the dangers of isolation and madness. He calls Joshi, a “naturalistic
rebel” (194) who work out the language of interior monologue with psychological acceptance of
facts as facts.

This novel deals with the journey of man from the temporal to the immutable centre and it
suggests the path of human salvation. Itishinted that true faith can take over the difficulties of the
mundane affairs and temporal values of life. The title of the novel The last labyrinth is highly
significant. It standsfor the great mystery that hangs about the labyrinth which isitself a matter of
great inquiry. The structure of the novel is like that of labyrinth. Joshi extends the metaphor of
labyrinth to the world, to Som Bhaskar’s labyrinthine wanderings and to human beings in general.
The novel is divided into three parts, with eleven, three and five chapters and the setting of each
chapter shiftsamost asfrequently as Som doesthink. Likealost person wandering endlessly inthe
labyrinth till the very end, the action of the novel shifts from one place to the other till the novel
comes to an end. Joshi’s protagonist shifts aimlessly form one place to the other as if playing the
game of hide and seek.

The novel’s action is mainly set in Lal Haveli. It is the arena of the whole action and it
symbolizes death and desolation. This potent and obvious symbol runslike athread all through the
novel which ultimately justifiesthetitle. .Joshi uses this as a symbolic setting for Som who gropes
through the labyrinth of life and death. The dark rooms form the apt backdrop for Som’s own
journey into the dark night of his soul. He finds within himself “nothing but an empty roaring, like
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the roar of the sea in a conch” (115). Joshi’s broad humanistic, outlook is demonstrated through
his moral vision in his novel. “The passage he patently conveys through his fiction is that man can
draw great sustenance from his spiritual and moral womb even as he lies groaning on the debris of
the shattered moral and spiritual values”. (Sharma 123)

Joshi is concerned with the decaying upper crust of the Indian society. Hisnovel revealshis
remarkable inwardness with the language and poise. The weight of his Indian experience is
successfully carried by his language which is a keen device to probe psychological states. It
adequately conveys the frenzied outcry of the erring individuals and their inner thoughts.

Both novels deal with the journey of man from the temporal to the immutable centre. They
suggest the path of human salvation. Truefaith can take over the difficulties of the mundane affairs
and temporal values of life are the central message of the novelist. The unnamed protagonist of
Surfacing takes her inner journey, which is depicted in tow different ways, first as adive into the
lake, where at the lake’s bottom; she confronts her father’s body and the memory of her aborted
fetus. Som isan apt symbol of the rational man. Helacks human understanding,, charity, tolerance
and kindness. Moreover, he is selfish and egoistic. The opening words of the novel revea his
nature. “Above all, | have a score to settle. 1 forget nothing, forgive no one”. 5) His disturbed
psyche brings ruin and chaos on Anuradha, Aftab and himself also. In the same way, the unnamed
protagonist affects the other characters.

In both novels, similar images likeloneliness, separation, hypocrisy, coldness, corruption,
disease, death and the absence of individuality, honesty and universal human values. Theseimages
help in creating an atmosphere of alienation. Thereby, they facilitate thework of theartist in depicting
such alienated characters.

Both protagonists of Atwood and Joshi are not religious or saintly. But they are humble
enough to learn lessons taught to them by life’s problems. They try to face the challenges of their
meaningless life by outstripping the narrow confines of their distraught selves. Joshi looks upon
hisnovelsbasically as attempts at self-expression and self-understanding. In hisinterview to M.R.
Dua, Joshi says:

“My novels are essentially attempts towards a better understanding of the world and of
myself....... If I did not write, | imagine I would use some other medium to carry on my exploration”.
(Dhawan 18)
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One becomes aware of one’s responsibility as an agent in the face of situations such as
death, struggle, guilt, or anxiety. Through commitment man providesareason for hisexistence and
this helps him to integrate society. Identity crisisisin general refersto psychological stressor
anxiety about the sense of identity. A person undergoesthis psychologically distressing experience
when he feels that his persona identity is being spoiled or threatened. Identity crisis means the
feeling of the loss of a sense of personal identity or depersonalization. Two types of experiences
generally represent threats to personal identity. They are violation of self expectations and changes
in the self in whole or in part.

A person who does not have or dissembles an identity often becomes neurotic, even
schizophrenic. His feeling of split personality is both painful and troublesome. Having lost the
sense of persona identity, such a man feels alienated and lonely. Gradually, he makes frantic
effortsto seek, organize and affirm his sense of identity. Hisaffiliation with the group of hischoice,
his acceptance and recognition as aperson asacareer rolein the society, hiscommitment to definite
valuesin life will produce feelings of belonging and reaffirmations of his lost identity. The term
“Affirmation” means confirmation of anything established; to declare something true positively or
firmly.

The hero of Joshi’s novel adopts a cynical attitude towards life due to social pressures,
dissolution of old faiths and dogmas and uncertain loyalties. He getsalienated and from the society
gradually. Theurgefor alienation arises out of emotional insecurity. Uncertainty leadsto the quest
for identity onthe part of the alienated self. Joshi never accepts alienation asthe ultimate condition
of life. It is a transitional phase in the protagonist’s quest for self-knowledge. The spiral pattern of
CHAOS - ALIENATION- ORDER is in consonance with the novels of Joshi. Similarly, the novel
Surfacing is well balanced in the tree part division: rising action, climax and falling action. The
problem of the disappearance of her father, atree survivor and botanist, resultsin rising action as
she sets out searching for the clues. Joshi’s protagonist and the angst ridden narrator of Margaret
Atwood arrive at self-realization and discover the higher values of life by discovering through self-
probing and self- exploration.

Any great writer’s works should hold out great promise for the future generation. In this
context, the contribution of Atwood and Joshi is an added significance to literature. The three
planes of existence — physical or material, intellectual and the spiritual correspond to the three
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states of matter, called in Sanskrit Sattva, Rgjas and Tamas. Both protagonists are affected by these
three states of matter. They choose the right path of life for themselves, to lead a life of dignity,
peace and happiness.
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INTRODUCTION

Tourismistrave for recreational leisureor business purposes. Theworld tourism organization
defines to tourists as people who “travel to and stay in places outside their usual environment for
more than twenty - four hours and not more than one consecutive year for leisure, business and
other purposes not related to the exercise of an activity remunerated from within the place visited.”

From the very inception of life travel has fascinated man travel and tourism have been
important social activities of human beings from timeimmemorial. The urgeto explore new places
with in one’s own country or outside and seek a change of environment and experience has been
experienced form ancient times. Tourism is one of the world’s most rapidly growing industries.
Much of its growth is due higher disposable incomes, increased leisure time and falling costs of
travel. Asairports become more enjoyable places to passthrough, astravel agency services become
increasingly automated and as touristsfind it easier to get information on places they want to visit,
tourism grows. This new trend has made the tourism job very challenging. The holiday makers
want agood rate of return ontheir investment They areto be lured with value additionsand improved
customer service.

Tourism today ismuch more than Just devel oping products |t ismoreabout quality, Insightful
thinking and ability to have global information about technology, Partners, contacts and responding
quickly to global and regional trends. The Fundamental task before Tourism promotion is to
components in the tourism trade as active participates in the nation’s social and cultural life. There
isalong road ahead.

TOURISM IN DINDIGUL DISTRICT

There are several places of interest in Dindigul District. Palani hills with thefamoustemple
of lord Muruga Dhanayuthapani Temple, Begampur Mosque, Sirmalai Hills, Kodaikanal, Parappal ar
Dam, Varadhamanedhi Dem, Mariamman Temple and Nadupatti, Anjaneyar temple are places of
tourist interest inthedistrict. Thefamous Kodaikana Hill stationisalso located in Dindigul District.
An attration of this hill station isthe kurinji flowers that bloom once in twelve years.

TouristsAttraction in Kodaikanal
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TOURISTSATTRACTION OF KOADIANAL

The Palani Hill has an areaof 2068sq k.m It isone of the ancient hillsin theworld A part of
the Palani hill isknown askodai hill. Theterm koadi hill refersto the hill resort, Kodaikanal and the
city region in and around it. In 1899 the kodai hill area became a municipal Unit and in 1960 it
became a separate municipality and the total area of the municipality now is 21.45 sgkm.

The kodai hill is a popular resort in South India. The Climate here attracts millions of
tourists, al over theworld, since many natural places of attraction are seen abundantly in kodaikanal .
When Compared with other hill resortsin simila, Darjeeling Ooty and kodaikanal isstill preserving
its environs and natured beauty the process of Urbanization the devel opment of tourism and falling
kodaikanal isahill station on the southern tip of the upper palani Hills, In Dindigul District of the
State of Tamil Nadu in Southern India, Kodal isalso amajor tourist attraction and many of thelocal
make their living through tourist services. Kodaikanal is sometimes referred to as “Princess of Hill
station.”

KODAIKANAL CLIMATE

Itstemperatureisnever too hot or cold, though night temperatures drop to freezing, point in
January and thin layer of ice in seen on the edges of the road. In summer (March to May) the
temperatures range is from %< to < and in winter (Dec-Feb) 3<to 83¢ An average of 165 cm s of
rain falls every year. Mostly. When north east monsoon occurs from June to September.

TOURIST PLACES OF KODAIKANAL

SILVER FALLS
Silver Cascade Falls, one of the most famous waterfalls, is the first attraction that
unfoldsto tourist, located on the Madurai - Kodaikanal road, on way to Kodaikanal. This waterfall
istheresult of excesswater inthe Kodal Lake, which comesdown asafall. Silver Cascade Falsis
located at a distance of around 8 km from Kodaikanal.

KODAIKANAL LAKE
Kodakana Lake is a man-made water body that covers an expanse of 60 acres.
Visited and re-visited by countless tourists every year, this star-shaped lake lies in the Dindigul
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district of Tamil Nadu. The north-western Palani Hills in the surroundings complement the beauty
of thelake. By far the most iconic geographical landmark of the hill station- Kodaikanal Lake was
created in the year 1863 by Sir Vere Henry Levinge, The lakeis fed by the waters that roll down
from the Palani Hills, which receive an annual rainfall of 1650 mm. The surface elevation of the
lake is 6911 feet above sealevel, and boasts of a shore length of 9 km. The maximum and average
depth of thiswater body is 35.6 feet and 9.7 feet, respectively. The outflow from thislake forms a
beautiful waterfall called Silver Cascade. Measuring 180 feet in height, The aguafaunaof thislake
is unique and worth-mentioning. Macophytes of many types can be found in thelake. In addition to
these, there are aquatic insects, Danio aequipinnatus, Rasbora daniconius and Gambusia affinis.
Among the fishes, rainbow trout and common carp are widely found.

BOAT CLUB
Boating in the Kodal Lake isone of the important parts of every Kodaikanal tour. Boat
Club in Kodaikanal offers boats of various kinds on rent, making the experience of boating a lot
easier. Enjoy boating at the serene Kodal Lake, with pristine water around you and an enchanting
view to admire while the cool weather soothes you. It will be an experience worth remembering.

BEAR SHOLA FALLS
Kodakanal, a popular tourist spotsis one of the best places to spend few relaxed days
of your lives. The hill station has varied kinds of optionsto keep itstourist engaged. One of the best
examples of the sameis Bear SholaFalls. Located at adistance of 2 km from the Kodaikanal Lake,
thefalls are 3 kilometres away from the bus-stand. Located in the Reserve forest, Bear SholaFalls
Isaperfect picnic spot offering a setting to just relax with your loved ones amidst lush greenery

BRYANT PARK

Kodaikanal, ahill station in the state of Tamil Nadu in the Palani Hillsisa place worth
vigiting at least once in life time. Kodaikanal tour offers you with many tourist spots. One of the
most popular ones is Bryant Park. Situated on the eastern side of Kodaikanal Lake, Bryant Park is
abotanical park and ablessing on the hill station for those interested in botany. The park is known
for many kinds of flowers, hybridsand grafts. Cut flowersfrom the park are also used for exporting
because of their good quality and wide range of variety. The park aso has a glass house with many
fine varieties of flowers which adds on to the overall charm of the place.
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In the month of May, aflower show also conducted in the park whichisapart of the summer
festival attracting many tourists and not just for those interested in botany. The show is organised by
the department of Horticulture and showcases many kinds of vegetables and flowers which are
brought from neighbouring villages and compete for various prizes.

COKER’S WALK

One of the popular tourist spots in Kodaikanal, Coaker’s Walk is something worth visiting
during your Kodaikanal tour. Constructed by Lt. Coaker in 1872 on whom it has been named,
Coaker’s Walk is a narrow pedestrian path which is approximately one km in length. This mountain
road isjust half kilometre away from the Kodaikanal Lake. Running along the slope edges on the
southern of the Kodai Road, the Coaker’s Walk starts near the van Allen hospital and joins the main
road above St. Peter’s Church. The places offer tourists with a refreshing setting along with breath
taking view of the plains.

One can have the opportunity to have clear view of the Dolphin’s nose which is located in
the south, valley of the Pambar River in South East. You also get adistant view of the Periyakulam
along with aview of Madurai city. However, if you happen to visit on acloudy day, you might not
get a clear picture of these.

TELESCOPE HOUSE

A refreshing break from the pressure of hectic day to day life is something we all 1ook
forward to. The hill station of Kodaikanal presents its tourists with mesmerising natural settings,
refreshing and soothing environment, adventurous activities, luxurious accommodation facilities
and umpteen numbers of tourist spots. One of the best examples of tourist spots in Kodaikanal
is Telescope House. The Telescopeis located at the northern tip of the Coaker’s Walk. It was
constructed so asto make it easier for tourists to have amazing view of the valley. An entrance fee
iscollected per head. Visitors get mesmerising view of the surrounding areas especially of Sothupparai
Dam, Vaigai Dam, Periyakulam and Varaha River. The Kodaikanal Terrestrial Telescope has been
constructed at an appropriate place and attracts hordes of tourists.

KURUNJI ANDAVAR TEMPLE

Located at a distance of 3 km from the Kodaikanal Lake, Kurinji Andavar Temple is the
place worth visiting not just for religious tourists. Dedicated to Lord Muruga, the temple holds an
important position amongst Hindu devotes. Lord Muruga is referred as ‘God of hill’. In Tamil
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language, the word Kurinji means “hill region” and Andavar means ‘God’. Thus the name itself
symbolisesits connection with the hill and the God of the hill. The temple has also connection with
the Kurinji flower which bloomson the hill oncein 12 years. It is said that the flower bloomed last
in the year of 2004. According some, the honey from this place during the year when the Kurinji
flower booms has medicinal value.

CHETTIYAR PARK

Kodaikanal, one of the most beautiful hill stations in the country is often called the “Princess
of Hill Stations”, Kodaikanal present its tourists with amazing holidaying options. From trekking to
sightseeing to relaxing to photography, K odaikanal tour has something for each and every one. One
of the important tourist spotsin Kodaikanal is Chettiar Park. Located at a distance of 3.2 km from
the Bus Stand and on the north east corner of Kodaikanal, the park is on the way to popular Kurunji
Temple.

SHENBAGANUR MUSEUM

One of the popular tourist spotsin Kodaikanal, Shenbaganur Museum isaplace that makes
for an interesting visit. Located at a distance of 5.6 Km from the Kodaikanal Lake, the museum is
one of the best orchidoriums in the country. It is now maintained by the Sacred Heart College —
Theological Seminary whichwasfounded in year of 1895. The Museum cameinto its present being
because of the efforts of a Spanish Father E. Ugarthe. He took control in 1951 from its creator A.
Anglade. A compilation of past collections along with of butterflies, moths and birds by teams of
students was initiated. A brief description of the museum’s assets was given by Ugarte in the year of
1963 which has been published as ‘A Museum of the Palanis’. Before this, there was a record called
“The Botanical inventory in the Museum’ which was by Father KM Mathew in 1954.

SOLAR ASTROPHY SICAL OBSERVATORY

The Kodakanal Solar Observatory isa solar observatory owned and operated by the Indian
Institute of Astrophysics. It is on the southern tip of the Palani Hills 4 km
from Kodakana town, Dindigul district, Tamil Nadu state, SouthIndia. The Evershed effect was
first detected at this observatory in January 1909. Solar data collected by the lab is the oldest
continuous series of its kind in India. Precise observations of the equatorial electrojet are made
here due to the unique geography of Kodaikanal. lonospheric soundings, geomagnetic,
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F region vertica drift and surface obseations are made here regularly. Summaries of the data
obtained are sent to national (IndiaMeteorological Department) and global (World Meteorol ogical
Organization, Global Atmosphere Watch) data centers!”

GOLFCLUB

A private membership club with a history of more than 100 years behind it, Kodaikanal
Golf Club isanother popular placeto visitin Kodaikanal. Thisgolf club, located around 6 km away
from the center of hill station is perfect example of recreation amid the best of natural setting. Itis
located near to other popular sightseeing placesin Kodaikanal such as Suicide Point/Green Valley
View and Pillar Rocks.

Kodaikanal Golf club boasts of 18 holes par 71 golf course. Presenting an ideal location for
golf lovers, it is surrounded by breathtaking beauty and pleasant weather that makes the game even

more exciting.

PILLAR ROCK

Located 8 Kms away from the lake, Pillar rocks constitutes of three granite boulders and
each of a height of 400 feet standing shoulder to shoulder. It also makes for an interesting picnic
spot. The chamber between the two pillars is called Devil’s kitchen.

GREEN VALLEY VIEW

No matter where are we travelling, we al ook forward to visiting popular tourist spots on
the placeswearevisiting. The hill station of Kodaikanal presentstourists with amazing placesto go
for sightseeing. One of the best examplesfor the sameis Green Valley View. Asthe name suggest,
it offerstourists with amazing view of the plains, valleysand hills. Breath taking view of the Vaigai
dam makes for an experience worth remembering. The green valley View is formerly called as
Suicide Point. It received its name because of the dangerous valley which is deep and dense. The
valley below the point is more than 5000 feet drop. The best timeto visit the Valley View isbetween
10 am and 3 pm asthe valley gets covered by mist asthe day advances making it difficult to have a
clear view.
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Tourist arrival Satistics from July-2015 to January 2016 (K odikanal)

S.No Month Domestic Foreigners | Total

1 July-2015 259907 3627 263534
2 August-2015 263436 2619 266055
3 September-2015 | 236715 2116 238831
4 October-2015 206172 2438 208610
5 November-2015 | 142736 948 143684
6 December-2015 | 280898 2325 283223
7 January-2016 218369 2035 220404

Sources : Tourism Department, Kodaikanal

Kodaikanal has Several Scenic natural attraction which are enjoyed by itsvisitors and made
it apopular romantic destination for newlyweds. Kodaikanal meansthe gift of theforests. It stands
trueto itsname asthe placeisblessed with different varieties of green, luscioustrees, the enormous,
beautiful rocks formation and enchanting waterfalls. Beautiful Spraralling Ghats overlooking the
greenery of thishill station is perfect for finding peace and Tranquillity while relishing the beauty
of nature.

The name Kodaikanal means gift of the forest and the dense forest with many varieties of
trees the huge rocks in the wilderness and the enchanting waterfalls, make it a real gift for the
tourists visiting this place An area blessed by itslocation in the Palani hillsin the western Ghats, it
creates landscapes and natural beauty that one doesn’t want to miss. To make the most of the
enchanting Surroundings one can undertake various activities such as trekking, boating, horse,
riding etc...

RESTAURANTSAND LOCAL FOOD IN KODAIKANAL

Hotel Tamilnadu was located inside of the city and easy to locate. Appearance of the hotel
was excellent from interior and exterior.Garden facility available all amentities were availablein
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the hotel and functioning properly food taken from the hotel was excellent in quantity and quality
breakfast services were good overall super to stay

Chocolates, Sandwiches, Brownies, Cheeses and some hot ‘chai’ are the most sought after
eateries of Kodaikanal. Other than these, thereis alot that stands out in this town such as locally
produced organic foods, arich and spicy dash of Punjabi cuisine, popular items of Tibetan cuisine,
an absolutely lip —smacking variety of Biriyanis, as an well as elaborate Gujarati Platter, Find local
and traditiona Platters here too, with essentials like Dosa, idly, Upma, Parota,Sambar, Rasam,
Payasam, Kesari, Sweet Pongal and lots more.

IMPACT OF TOURISM DEVELOPMENT AT KODAIKANAL

Kodaikanal situated in Tamilnadu stateis one of the hill stationsin India.theincreasein the
tourist arrival hasmade kodaikanal to be always crowded to attract more number of foreigntourists.the
tourist products must be improved accordingly to the necessitythere is a healthy awarenessin the
world

NEGATIVE IMPACT

Tourists get alot of limitation from the street venotors and their business activities on the
roadside and other areas

CONCLUSION

Abundant in natural beauty, Kodaikanal isan ideal spot for the family trips, honeymooners,
adventure freaks and a so for those who loveto explore the untouched places. Kodakanal isaplace
to be for every kind of traveler.
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ABSTRACT

Keralaisone of the most Colourful and culturally rich states of India. Dance and artforms
are integral parts of a religion’s culture. “God’s own Country”” Kerala boasts of its several forms
of dances and art. Some of the folk dances which are native to the state have gained popularity. In
Kerala, the folk dances are accompanied by splendid costumes and ornanents Perfectly adorning
the performers. There are nearly fifty dance forms performed in Kerala, prominent ones are
Thiruvathiraikali, Theyyam, Koodiyattam, Chakyar Koothu & Ottamthullal. Kerala is renowned
for its two indigenous forms of classical dances ““Kathakali’” and ““Mohiniyatam”.

Keywords: Kerala, Dance, Trissur, Kathakali, M ohiniyattam.

Artisadiverserange of human activitiesin creating visual, auditory or performing artifacts(
art works), expressing the author’s imaginative or technical skill, intend to be appreciated for their
beauty or emotional power. Art is a global activity which encompasses a host of disciplines, as
evidenced by the range of words and phrases which have been invented to describe its various
forms. The oldest documented forms of art are visua arts, which include creation of images or
objects in fields including today painting, sculpture, printmaking, photography, and other visual
media. Examples of such phraseology include, “Fine Arts”, “Liberal Arts” , “Visual arts”, “Decorative
Arts” , “Applied Arts”, “Design”, “Crafts”, “Performing Arts”, etc.,

Kerala is sand witched between the Lakshadweep sea and the Western Ghats. It’s a bustling
little green and silver , Cocounts and water state on the west coast of India. It is bounded by
Karnataka to the north, Tamilnadu to the east and the Arabian Sea to the west. Every district in
Keralahasits own Unique culture and characteristics. Trivandrum isknown for its beach kovalam,
the SriPadmanabaswamy temple and various museums and Palaces, Alapuzhafor its back waters,
kottayam for its ancient churches and Trissur — the Cultural Capital.
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The Phrase “God’s own Country” is Perhaps the most apt way of describing Kerala. Kerala
with itscrisp and fresh air, its absolutely pure and green environs and the nature trail s that take to a
strikingly beautiful world , as though God picked up his painting brush and pal ate and created this
wonderful and soothing painting for you to realize and appreciate the fact that “ Life is beautiful’.
Kerala one of the meeting place of many cultures. Kerala has a particulary rich heritage of dance
and drama ( Kathakali, Koothu Mohini attam and other temple arts originated here).

PERFORMING ARTSFORMS OF KERALA
KATHAKALI

Kathakali is the most popular sacred dance drama of Kerala. Kathakali evolved across the
last 400 years. Kerala owesiits transnational fame to this nearly 300 years old classical dance form
from which combinesfacets of ballet, Opera, masque and the pantomime. It issaid to have evolved
from other performing arts like koodiyattam, krishanattam and kal ari ppayattu.

Kathakali explicates ideas and stories from the Indian epcis and puranas. Presented in the
temple precincts after dusk falls kathakali is her aided by the kelikottu or beating of drums in
accompaniment of the chengila. The riches of a happy blending of colour, expressions, music,
drama and dance is unparalled in any other art form.

MOHINIYATTAM

Mohiniyattam is usually performed as a solo dance and isvery lyrical in itsrendering. The
origin of Mohiniyattam is rooted in Hindu mythol ogy. Once the ocean of milk was churned by the
gods and demons to Lord Vishnu came to the rescue of the panicky gods and assumed the female
form of an amorous celestial dame mohini. Captivating the demons with her charms, mohini stole
the elixir from them and restored it to the gods, slow , graceful , swaying movements of the body
and iimbs and highly emotioned eye and hand gestures are unique to this dance form. The smple,
elegant gold filigreed dress, in pure white for ivory, akin to the traditiona attire of the women of
Kerala. This dance was adopted by the Devadasi or temple dances, hence al so the name Tjasiattam
which was very popular during the cheraregion from 9" to 12'" century.

THULLAL

Thullal is a classical solo dance from of Kerala, which comes closer to contemporary life
and is market for its ssmplicity, wit and humour. Staged during temple festivals, the performer
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explicates the verses through expressive gestures. The themes are based on mythology. This satiric
art from was introduced in the 18" century by the renowned poet Kunchan Nambiar. Make up,
though simple, is very much akin to that of Kathakali. The Thullal dancer is supported by a singer
who repeats the verses and is accompanied by an orchestra of mridangam and cymbals. There are
three related forms of thullal ottanthullal, seethankathullal and parayanthullal of which thefirst is
the most popular.

KOODIYATTAM

Koodiyattam literally means ‘acting together’ . This is the earlist classical dramatic art form
of kerala. Based on sage Bharatha’s “Natyasasthra” who lived in the second century, kodiyattam
evolved in the 9" century A.D. Koodiyattam is enacted inside the temple theatre, there are two or
more characters onstage at the same time, with the chakkiars, providing the male cast and the
Nangiars playing the female roles. The nangiars beat the cymbals and recite verses in Sanskrit,
whilein the back ground nambiars play the mizhavu, alarge copper drum. The koodal manichkyam
temple at Irinjalakkuda and the Vadakkumnatha temple at Trissur are the main centers where
Kootiyattam is still performed annually. Ammannoor Madhava Chakkiar isand unrivalled maestro
of thisrare art the leader of the group sings the lead, while the others form the chorus and move in
circles. Duffumutu can be performed at any time of the day and has no fixed time limit.

KALARIPAYATTU - MOTHER OFALL MARTAIL ARTS

“Kalarf” is a school of martial arts derivative of the Sanskrit word ‘Kholoorika’ meaning of
military training centre and “Payattu” the fight. It is a form of material arts practiced by Hindus. It
is believed that sage Parasuramawho built temples along south Indiaintroduced this art. There are
historical evidences of kalari dated back to the 12" century and historians belive that it isthe oldest
form of martial art in the world. Kaaripayattu training is imparted in side the karali, which is
rectangular in design and always aligned, east west, with idols of all the presding deities of the art
each corner of the begning of the practice with al rituals singing of hymns asin atemple.

This art includes seven shasthras(sciences) like Vastu, Jyothi, Marma ,Ayurveda, Asana,
Tantra and Mantra. The pupils are trained in self — discipline and physical culture. Initially the
student body istoned pliable, agileand versatile by regular massage by feet and hands with medicated
oil. Then trained to wield Kuruvadi (short sticks), spear, dagger, sword, shield , etc. The most
advanced course of traning is wielding of “Urumi” a thin springly three — meter long double —
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edged sword worn around the waist locked like a belt. It can be drawn unwouned in aflick of a
moment when required. It ishighly lethal for an adept wielder can aimit to swirl around the neck of
the opponent and, at the dlightest jerk, the head will roll on thefloor of thearens. Flying featsdaring
onslaughts and dodging with dexterity are the waysin combat. Defensive and offensive strikeswith
lighting speed are its peculiarity. There are customarily eighteen ‘adavu’(tricks) in this warfare.
Seventeen , fighting with all the weapons one by one, the eighteenth being Toozhikkadakah, afeat
producing a cover of whirlwind of dust around the combatant by stamping the earth and swift
circular movement to camouflage him from the opponent and to take him by surprise with sudden
retaliatory death blows.

MARAKKAM KALI

It is a counterpart of Thiruvathira Kali played by women belonging to the Christian
community. The dancers attired in traditional white mundu (dothi), chatta (Jacket),rich jewellary
including Mekkamothirm (on ornamental ring worn by the Christian ladies on the upper Iobe of
the ear, now considered old fashioned). The dancers sing in praise of Jesus Christ to the varying
rhythms of drum beating.

PULIKALI - TIGER DANCE

Pulikali or ‘Kaduvakalai’ (the dance of the tiger) is usually performed during the Onam
festival. Groups of three or more dancers with pastes smeared over their energetic dances. The
Pulikalai once performed all over the State is now seen only in some parts of Trissur and Palakkad
districts. The scenes enacted include the tiger catching agoat , being hunted down and so on. This
dance is accompanied by the loud beating of traditional percussion instruments like the udukku,
thakil and chenda.

PAANA

This art form is popular in the district of Trissur , Palakkad and Maappuram. Paana is
performed to propitiate the goddess Bhadrakali. It is a part of three — day festival. A canopy is made
supported by 64 poles cut out from Paala tree (Alstonia scholairs) and adorned with trende palm
leaves. A stump of paala tree is ceremonially brought to the site and planted. A non — figurative
Kolam (rangoli) isdrawn in the centre using coloured powders. A ceremonial sword is placed ona
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red cloth under the tree stump to signify the Presence of the goddess. At the last stages of rites, the
oracle arrives and movesin atrance around the canopy. The Para, a variation of the Chenda (drum)
IS the main percussion.

MUDIYETTU

Mudiyettu is aritua dance performed in Kaali temples of Ernakulam and Kottayam. This
dance isto celebrate the victory of Goddess over the demon Daarikan. This danceis performed by
Kuruppu and Marar community of Kerala.

The performers of Mudiyettu are all heavily made up and wear gorgeous attire with
conventional facial paintings, tall headgears etc, to give atouch of the supernatural. The wodden
headgear has a mask of Kaali. An ornamental red vest and awhile dhoti complete the attrie.

KUMMATTIKALI

Kummattikali is a mask dance popular in some of the northern districts of Kerala. The
dancers, wearing painted wooden masks and sporting springs of leaves and grass, go for dancing
from house. A popular Kummatti character is Thalia or the witch; the others represent various
Hindu gods and goddess. The songs deal with devotional themes and are accompanied by a bow
likeinstrument called Ona-villu. No formal training isrequired to perform the Kummattikkali, and
often the spectators join the performance.

KRISHANANTTOM

A spectacle for both the scholar and the simple rustic. The visual effect is enhanced by
varied ans colourful facial makeup with larger than life masks, made of light wood and cloth padding
for certain characters. The characters who do not wear masks have specific facia colours capplied
within the frame of awhite chutti. The predominant colours used are dark green, flesh tint and deep
rose. The charactersof Krishna, Arjunaand Garudawear dark bluevests. Thetraditional performance
lasts for eight days and covers the whole span of Krishna’s life from his birth to * Swargaroham’ or
ascension to the heavens. Orchestral accompainments are Maddalam, Uathalam and Chengila.

Keralais an established tourist destination for both Indians and non-Indians alike. Tourism
contributes to nearly 10% of the state’s GSDP. Tourists mostly visit the performing arts and folk
dances. It will increase the economical level of Keralatourism. Kerala has always been a melting
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pot of variouscultures. Being ruled by several dynasties, it adopted different lifestyle patterns
and evolved with a unigue colourful and vibrant culture.
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CaprLitmemen eumpGeur(® erseurm Lisitelll Llememibdl MHiBaleiimen sleLiengll UBSIUD @GIlLTS
LIBLIL, BTHIGHHHIH6V, BEID HHoemHHCUTSH QFUILIILGID FLRBIGHmeN T UBSIUID SIpslbE
Oameiaugl bl (Benyuien GhTaEITEID.

QUTIPOTIUIEL &FL_MIGH6IT

QUTLDANUIE FLMIGHH6T DHMHSHID LB oBpID SBlienl enLoUWILoTS OETemih DIeMLOSI6II36.
weliGelen LIBLLY (pHe0 BmLIL eusnguieomsn @elGeur@d Lmey TBBHH 6 GursHid GFUIwIiLGLD
FLBIGHC aUMTDHMS QI LF FLBIGH6T. aumpailedl LS HGHH QUUITalnen DiehHL W6l
UBSHBHID elendulsd HBDHSIILGID (penpuimer CFuIpemBEBeT QFFL BIGHH6IT HGID.

“omdesdlsd Ceremonial’  ‘sLmi@ elemenr 1wewm elemid, Ceremony’  ‘Farewel’
ol Gum elipr e,  Ceremoney Funera’ mssnit sLmiE,  Ceremoney nubiliby
‘Biyels mym® elpr eeimid railelulsh Smevd QFTeLeEITSH GUTMmHsT SHHmABS! !

Bann @cviill LPIHIGIPSITlct MNPAINID FLIHIG S0
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“ o FHETe0HHmHaE CHTHMIL FLHEIGHN g aumpels @G LigBlmeoulaib
2 L eJwelell [HeVET HHABIUI QIeTNIDF FLMBIGHNMTHE CFuIwliul’ B  eubHleTener.  SieuBenmLl
LIDRIGI9&HML (PID, SHTIPSHSHIIUL L 1DSHEH6ML (LPLD semeomd”.
QUUTBTSH UTDATUID FLMRIGHET DAMMSHHID GeuGeuT( LoeligGelei suTDeleID LleTelll
Lewemibghids STemliLhdemmen. ik Curei@m CoHTLT @eor dhHEHD Hhibelen LIBLL (LpHeL

@AWl QI6N] LIVRIHSBWTEN FLBIGHHM6NF OlF UIS6mm6ul.
CapmLiTwerlelr eumpalluisd &FLmiGHSH6I

Heuafullsd sumpld CHTLT Geuill LIPHIGIQLOHE6T HHiBEHECHMES Helld HOTFFTTHMBUILD,
FLBIGHMEMUD LT6dmiisl oim LipmiGiguienfOlmba Coupiur B eumpaleiment. QeITH6T @LhHendl
LB (LPFH6L DIeUTEH6TT eleNThgl GLITWeITETES, FHHoswil Lighalld 61uld @miguied Gnmueumuiin (b

@BEGID amIUIID UsLCAIBI QITDHMES eIl LF FLBIG (PenBHM6N LeTumns 6 (e enmseort.
Qauserilen aumpeluisd FLHIGHmeT Pml Bleweoullsd LG HHIS SHTewIeOTLD.

(D GWHMS LIBHHe0 WBBID GUWIT 6maldhHev.
(2) UM BEDBGHE BTH SHSHBIH6V.
3) Quemtae  LLIOLIUIZHIFH6D.
4) &\ (HLOGHITLD.
(5) Grmuieumuill LGHO BBID SBUIL.
(6) Bamalled FHmailpr.
eTedILIGNIENT@HID.  SbHsIDeydHelen CUTEH euTHerietn LILEoMI QIEHBWITE FLMIG (LPeDBHENEIL

LN edTLIBmI1E5) 63T 60TIT .
GWHmS UpsbsHaid uufiGHeud

GHMS LIBHHOL 6T Q(H GRNFHEG 1BHHIF OFevsolIL(h DBHH iDTeUTng cuen] HhIBHEW
QUETHBLILGSMBEHL. G GHLHmBHHEHHG LBl GuTghid, QUWIT waub@GD CUTHID seuelHF
FLAIGHEDHID CFuIlLBaIFHe0ems0.  MIGHNHE6T LIBHeHTe0 1oL (BHID WITT HEmTemilD LILTD6D
CLOGOIMI LOTHID 6)UMT (LPHHEMEH WIMHLD LITTHSTHAUTHI LDDBHEH! 6NaUBESIBENT.  cLP6IINI LOTHHIBEHHG! |
UIBE® ASGLHMBHEHEG OUWT meub@Gl @m Brevenll GuBGBITEGsm (g6 OFUIS 6T
DHHNMBHHWI 6T6060T LOHIH6VID R HLILISITH6T QBB HIMBE IS OImBarT. GQFFL Ml Cums
SeuenT Camuielsy (wpdH Comalsy) elendadlsi eefl ST LULGADBSH. DNHGLHMBHMU! UTDGHHINISI
uBp eumHsT GBILLIBensusy,

Hmwd. H. elguwim
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“DEGIHMS By UCITEAWSSHILID, QIHRISTSH S HETHATHSHILMID, B
GIHEMLDBHEMET L1I9HHAID (DIHTOIH DBIFHF FLMAIF6D 6IHMIDBMEN DI HGHH0) Dialei Causblons
QBUATEAD AHB LSHTTEmenl GUBLSIETSaD, Gl LIsnbETTaImEaD 6T6060T (LP&HEIUILOT6
CamulemEnEEF OFLaaTE SMHESID, HOBTES oueny ColemiBL .  eleiml  eUTDSHIITITEH6NT
61601 &@ﬂ@mﬁﬁj

BTH  GHHHHL 6D RFFLMIEG BCHTLT ReoT  YewIBEHHOH  [HL HBHLILIBGEISHTGLD.
SLeIBeMe LG  (PHTFFewW STLL QRFFLMIEG BLSHSHULBHBSI. Gasmaisy L FTiwirs
AmliusuTaeEnd, UFTiaensd 2 $Hal OFUILITHEHD SULTWD STH GHHHIHD FLBINSF
QIR MBS Couswihd. @QHBHTH GHHHID FLEIG 10 WPHL 15 aSHeIHBGHID HmTHEHDHE
BLSSULBGSBSI.

“QUETTIBEHHE STHGHHID CUTHI QIPSHOT 6hHeNH FLHIGHEHLO0TON, GBI L
BUTHEBL 6T CFIWNLGHBEH. SBCUTH 2 HHLOMIL60HH60 DeniopbleTen omfluiboer Garuieisy
SHTUILDTLOEN DI6V60FHI LOTLOGH 2 _B6)6TTENTEUTHETITED eMIBEHHGD HMTHI GHdHHaUH CLT6L CLICTTHEHHGHID
B1H GHHHIHepent. ICUTGI OLiswitenien Hhemd CHMISTUI, LIPID, U, 2aHILGHIE, CeuBplensoLitdsd
SAWUBOD mass CaTuls LsTNsGS OsTEUUT .

GTOTLIENG QUTHST GSMILIBSBIT.  ReUDPSHBID IOJL| MIDSHBIONS 6N LGl QIpdHHBLOTSH

LN 63TLIT3 03185\ 63TMB 60T
QuemraseiT L LIELILIZIFH6E0

OLICTIIHBSIT LIHULOEML_[HHAL 60T DI IOLIGHTEnemIH Helds GHQenFUTe0 eneUSHSI6IBEIT.  LITHoULOEML [Hd
Breflelmbil DIbHHSH DIDOTAITNHF BT6T aIHIDIMY GLsw JbHGIpenFullsd Embs GalswiBLD.
Qi 1960 61hd Gouemevujld 66l QFUILIS SLTH. DICUTamIHG: DieueT il 1960l(HHHI 2 _6wie)
Oamewi(p aubdl OBTHULITTSE6T.  @FFIDWSHSHe0 UTsv, G, GeuswrCemiul GumsimalBsns Eeue6iT
o 6N dnl M@l OBUI L B CaTEULT. @ euwsHTer Guewt @re) CBIHle0 I ICLINHTamIHES

FHIENETWITSH  SHLILIT.

SIbHS SIDOTAITHF IJLD QUD] DEUTH6T DRIG SMULTTHET.  SIDIOTEITHF  SIIBI
GoMHEH O BdH, H._bd SWPHH I 9BEG AMPHH IHSBITH6T. SpsnB CgGeefbaluimealsd
LUev FUpSHTW HHeMemL B STeLBEH s QaMmI@GL. RFFLBISBEGU L6 CLIHIHET 6T

Causmevamefled FHLIHES GT360TT.

DIBBTVHHIL LICOLUIHIGHNIGG LIBE LUFMNFH GHHHID LIPSHBID alpHHHIH60 S HHBIGTeNI.

BonLn @oviill UPIHRIGIPESOTl6H aMPaMch &LIRE 6
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HHLOGWIF FLBIGHSH6IT

“@m BOILD @B BHRMSWD agdh CHTLEGL Ee0aITDSEMEBUITENGS WML &6
(PSVLD HT6NT CBHTLBIGHMH. SHI 616060T IDHHHAIT, 616060T E6MHHEIT, 6T6060OT FTHUNGIT, 6J60T
61606V BTL_ 196 (HBELOTET OLUITH BUISUWD Fepsd ﬁg‘,]mwrr@fo”.S 6T eUfla6IT, &F(HLOEMTHMS
&H6NT steueuTml CUTBMIsS STHIHI6TENIT 6leiLnSd VW waubHBH.  CuTHITS, BH Gumes
SH(HLOWIRIBET HT6H FAPBHHHD AHH ieNalled HewL. OLUDIFIBeT.  PeTe0 CHTLT FepsdHalev
SHmoswild eT6dLIG! LB FHposwr  (pemmHeilelhha Caumiul L sTead SremiuBaBEH.  CHTLTaHel
IbHd BHTeLHHEHHH ReuTHeMed FLMIGLLIY BLHGLD, HHLOIHIBMeTEUL JBM3Id C\BT6uTHETTE6IT.

HTHEL H(HLOTIRIHENGT, 6JBMIH OB T6iTeI S 60M6L.
CamLiTsmerlei & HLO6wILD

® UE6L  LIGVSIMHBUITEN  &H(HLDWIMBIGST Bl hH QIMHEBSOMeT.  LgGHul LdHlul  (pemmaHeris0
H(HLOMIBIBEMET, JBAPHLILGHHH CBTemiCL  RHmBHGIMIT.  HeTe0  H(HLoGmhIBT  CUTSHI
aIenBUT60 LPEITEM  CLPGIIMI (LPEMMBEBETED  HT6NT L L ILISIIB6D.

“_ 6086 CLGITMI EUENBLLITEN &) (HLOGI(LPENMEHET HTD QUHLDLITEID GBI HenL (Lpenmuis
2 _6iT6Nedl. M6 QH OLIEWT LI6D SU6WIHMET OMIHGHWD (PeDB, @H D6 LD  OlLI6wTseme6r
eSS (PemB, S GUTDHTEMNEL @(H OLiewensm oL (BLD ewibdH OsTeougl (DibdH OLewT FHedr
HemieuenTd Sy Couml WTenFud oerdHTos0 RMmULE.  ABHTOUH RMHAUDMISHE Q@HHEH 6T6ienID
LNTLIGOLOT6DT  &5)(HLD6TIT @@m)”.6 oT6eiIml  DIBlehTHeN  GBIULIBSemenT.  euBplled CHmL w66
HHOID @ QLT LIey SYeHIGEMmET DEIHEGID (MBI CETEILSTGD. GSHMme  LIGIS6mIel

D elediml LomelalweorT @Il Geurir.

CHTLTHET HEIBMENTL  LiEhFLTW L QUTH6M 6T UDFLD eletiml  Fnpflds  OBmeTeaugmild,
LIeh&FLIT6NITL_6)TEHEMETT 6)6I0NMIGH6ISI(HHHID DiaUTEH6T HOTETLS Lichd LIT6WIL 6UTHEHEE LOeDIaILITS
DEHHHMB HEOeI6)] FBIOIHTEH DM OMBSH.  RNEUIMBWTE  &(HLOWIMIGST LoBB  HTHSH6MeVID

SHTEUILILI[HE) 631360,
Flmenid BFFuNBSULIGSH60

CapmLimer Quewt @GhHmd LIpbhsd Srewi®h, cpsiml 6wHEHeNB6W D IGCLIemTamIS @
UG @HeImaT HFFWID QFuig OsTedameat. B&bE Semss Gumiuls Beb aebilal
eleiiml QUWIT.  QUTHIOITE DIHMSH DHENGIGUIT, DT LDHEMEMEWIT  F) (Lo HHIBOHE  (LpIY6)

Q& u18) 68T 60TTT.

Hmwd. H. elguwim
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“Lreow efleuTas 0 QLeHIEmISEGSH Hienl OBTHHSH QIMHBIGTED LOTLOGITEN] CUETITHIE) IS 65T

FLBG PBBg .

@ OUIBHMIBTEL auPlewWF FMiThd CHTLTH6 BB CLIEHEISETEL afluled 2 sienalTaefenL Gui
SHmwswid GFuleuglevsnsv. I8FH GUTHIBI @ HBHEL 2 6o YEIHEHID OLICTIHEHD 2 L 601
LImpbHeuT Gumed SmBULIBISTEL HhIH6T LohHIBEGHN SHHoenild CFuIgH CsTeTaudlevsne. GSLbLpenms
HeudlIfll LUL&ST Qe 0SB (LD STRILILIBS MBS

SHHLOGWIL GCILIGHIENET DIMIPSHSH! SUT6L

BPFFUlbHIUL L QU LmHaIDMLUJD 6leD] HTHHHHIH, DICUswTensn Gufiuieumasei
OFeip HFFWISHILLL  Sew6T DHBHIHE ADDHH QIMHAIT.  IQITH DWPSHSHI IFLLIGLD
BT6M6D 6TaMeNIOUITSRS FLBIGHDH6T HewL LIGLIMIEM6.  LO6WIDHEE6N LihHTenL fewibdl GILNGUITTaer 6o
BTedl6L ell(phH CUEIHIGT.  euLIgHled QUlweUTHeT QUTDSHHID CUTH HHIBETH BTV HTHHF
ATt OBpBEUIL masEH  GUTHIS QUTHIS slaidh Fanll TIPS LD QBTELILITTSST.
sl CHTLTHEMHCH 2 Mul Sl L QIpHHIoT: SHBHHMBEH. il 196 (Pl LigdHuled Heument(mLd
LD emeubAHULTTEGT. 0D 61HHHIH CBmeni(h oewIndbE6lT SYHAUMLD GHIQeNdF @6l HIeNLOAITTEH6IT.

Sieml HHBHID BLEI(IPD [HemL GILIXILD.

“ Gam_itsmefenL_Gul, Hmweamid sleiiugl Leallss FLmsTECam Sreubiosveord CUTBNsaTaEs

Gouemngul @eIBTECIT EHIILS0MED .
alleLeVIDLIF FLMIE

QuexT ST b 6JIOTOIGEH] DTHID N6L6VIDLIF FLBIG BL HHIHWIT. ERFFL BISeN6d
Hrenr  CHTLTH6e  FAplunsd  CaTenTHaSBTTHer. RQFFLEIG HHDeNHT Qe BT &I

151D a5 BT 60T.

B HLOGNBTET G55 SH60

QuragleTasd BHTLTH6T HHwewild CFUIL 2 _HHHTH DDWTTHF HTN6TEW
BT 6\ (5 b B GTBEIIT. IDTaTNFHG (et e  eledl  Sgewii(y BT H6M60  RFFLMIGHSH6I
OQFunipBaemer. C@MraHLIdD UTTHE@GID eIpHHD SevensvCsiaid Frolwmgs GnBlgnBias]
2 6ih. @euTdmeilenL Bul [HEL6V [BT6T 6T6MILIGI DDLOTOUTENFNWCW GHNHHMH. @ DDLOTeUTENFUT6D

SOLUULL  FHHLocmiseT ABHH ADTUTFUTIed  HenL GILINIsme.

BonLn @oviill UPIHRIGIPESOTl6H aMPaMch &LIRE 6
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(PH6L BT6T FLMIG - elendCaBmigHsv

SHmswr gBUTH QFUISH (PHeO BT6T ET6y HHoewILl CUEHT IDLOHIBEVIETET [HTHLOTSHE60
Flw T galenend CFuigh DiFHe0 ewiemTed GEFuwiul L elenddlsy siheno Gpulenuail (B
alleNEBCHBMIITET.  IFH LienL SHHalToeriso S GLITH LlhHemen alensCammleusid @ i  Ssiaury
Hleweulll L ell6end@ LDTLBIGBm6NTd CBTeni(h 61HHMe & (HLOGNIRIEET Db LDhHBH60 [BLHHI6T6ITE,

SIS SIPb3HI CHT6TeneomDd.  GUDIFHMS EQUTH6T HSTOFD 6I6Bl DIEDLSHEGTBEIT.

SHment CHUINSHBEG 2 6016] FeNLDIHFH60

weniellpT BLHGID B HmBF GHHD QFUIs enfurh CFuidSeament. Srewi(h &&FFHemen
BB meuHEH DIHBEG HMHULSH Hewlenul enl H6eNTall CUITHEIaT. RbdH Qrewilh &FFHEMmHID
SUENT, GUETT QBHUIeIRIGMTED. e Liflen sraimpib Queiensn LT 6TemID SnmieuT. Lo IGILIGHT

Fw uTemeulled 2 _6wIe] FMIDHFH HNT MBMUISH HHULT 2 eorellensrl LisHL LILIT.
mBUiled GBHCUTHH6L

2 6] FMHHIHE ReWLUTL OIS EhHE EHBOUTHID FLMIG eeiimlenst Gau1slemmenT.
waHwelst mbHdH Shisefer uryoufiw 2 enLwmer UhHHid Geflulls @b uGHwd HiPdHa
PV gL Hflesemend QFUIgH 2 ewie] FMWHEGWL DBULID endullsd ewldsl B LG uler
Gsd GlpBeuTsT.  @bBspFdowr ubnl & FHand oeirssT GEUIGDLCUTE  CsTLIT
GBLUSIE0 (PHeiT Gbhmsulen LIplifenen 1T UTTULAITST DHBHSHSHIOIBLD ADLOTEUTENS UT60T
Gurgl ‘2 it areum LMD elehim FLMIS M BEpHSIT. oFFLmAdS CuTE (pSLelsT @mEHs)
L lent eeipllenend HfGUTeLF FHHLIlg slemtOemuied CHUIHEHI & UBM WeubHHIH HHHHMHIHI6T6N
Quentewilenr  au60H LBWBID SL & mBCUmaIFelD G woHHeler eaulld S 19eVIDTH
BT HISeTeVID @oBeuTeT  slenammr.

Guwaud Fev FOUIKIBETND DHBD HTUIFFVIHEG 2 6TeNMTGHUNTHEHHGWD, 2 ulfipdhEd
Hlemeoullsd 2 _6ieNaNTaHenend STULTBBOILD, @IHOIMSH, QH UPSHHLOTHS CHTEMIHETOTEIT.  DisUITHI
GlgL b HEWTWIMY  QIN6ENMUID Hewi(B, GHTev, Ceullum@EGFS, wehFer Hewih B WeIBI60

JHTAUOHTEIINB S)THEIT  LILIGHLIH 315 BT,

aleneHCHBBIFHED, OHUINSIHBEH 2 Wl LiwL HaHe0, wdulsd @GHCUTHHL CuTET®l (LPS&H6L
BT6T  FLBIGHET GUeidEmdE WL GO GFUIWNILGSTmer.  6WHIHE6T  hHIBHEHHE 6136
BHBGD 6iHH0m60 QMHBIHIGHMID 6THHFH, DHMen LTTUSHHBE Gsd 2 WTHHEF HLOLILIG
ol elememuTl LTed SHBUILUGHBSH. SeuauTml HIOMLTHMET FH(HLOGNTSHHBE

Hmwd. H. elguwim
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SSHHAUTUIHHATHNTHE HMHBIUT.  HBCUTH CHTLTHeMem_ G BFFLBIGID Gosvev GIDELEL
emmbHl MIHABE.  FnienusGeoBul Rsvauripalsd FHLL (B elBausbTed QFFL BIBmenF GIFUInISe0m6E0

ot Qeuelean’l GUIMNUWITHET Fn B 6TR60rT.
all6LeVIDLF FLMIE

@QrewiLmd Breflen (PpHBW Bopaunsd BLHSUIGNISH RFFLMBISTGD. DEWIOHE D[HE60
AmEGI ST YBEG CFain HalflOFy 66aImI AMWSHSILBD @ uend GETQuilenan LBGHEH alev
ol Cureiip  @eaiislenen GFUISHI QIHEUTET.  DiFHleuenFulled LGN BTHLOFHBHN  Diguiled
alenddlenen 2 Bm CHTHS SHTHSHHULITET. O6MIDEH DisUelsd DLIene HTHIYHH6 FTlduims
SaueflLd  O&sTBLULITE. Bl BHSH  JALCLETERNBE iUt  JLLILILY  S60016U6TSIBT6.
LOEWILDGESHM6N  Heolenloullsd ol (b Siewealhld  OFeiim  eleuT. M aHHSHID  [HLET(IPLD

BOLOUBID.  DSHSHIL 60T enwiodsen Cuflwetse i b o GLpieT.

st (wpsleyd ReiTseriler allBlLINLIY HHDSBSHI. 1OHD omslul Spfldgien CHTL TaHeErmLd
HBHEHIN (PpemPLILIY FHHoeNID OFUIHIOHT6ITE6TB60TT.

CHTGLILHT

GHmSL LIpller CUTHID, STH GHHHID FLMIF6T CUTHID CLETIHEDHHEG (PHBWHHINID
(AL S CIHITEY MW CapTLiTmeledr SHHOSHILD  LILHEMI6N  (LPEHBEDUIF  FTTHHSHTGLD. & (HLD6wT
Baelenss Syewi(h BT &6 bl HHIH M.  HHoewr HHpalen (WHHW HHhaTsd mHulsd
G&OOUTHHD, BTHLFHHL elendE MeubhHev, 6elsd Db CBTHHHL CuTaimBensr (LPHBWw
BBDATGD. DmaHH FLMIGH6MeT CUTHID eHHHID HLEI(PD HHIHENH HEOTFFT] ML UT6D
BeOLLIGOUBIeNEHI FBLILTenSHTELID.

GBILILEB6IT

&. FHHGas0, mafLalulsh HmeF OFTELVHIT, Lidhd 6l6wT: 34.
&.9). Caralyment, SHOIDT LHILTL 960 FLMIGHEH6, LbHD elewr: 99.
Anthony R. Walker, The Toda of South India, Page No: 198.

BGsvgl, LHH eremr: 202.

BGosvgl, LHH sl6mr: 5.

1

2

3

4

5. &Hm. wr.eur. HeuepTeld, HLOPT SHHLOGWID, Lichd 6l6wT: 5.
6

7. & F5F0eaue0, Hevadlfl GHTLIL LIPHIGIQHE6NT, Ldhd 6lemr: 85.
8

BGosvgl, LIGH eTemr: 85.

BonLn @oviill UPIHRIGIPESOTl6H aMPaMch &LIRE 6
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mATPHEH HNaD&HI® HMGIUNHES Mmool
Hmod. &. WenGeordla
Csenyeu  allflayenyuimernit
olD.el. (HMHBWT IS LOHENT Hemevd &0, FH6RI[BHEHDH6L.
E-Mail : smeenalochini@gmail.com

(PSIEDIGD]

Gl BF FPHIOTH QUTDHS LDNHT HHGHMBL LeolihdHsd Olomplenuid
HOIBULTISHSHTe. (LPpHedled 66l augauoTdHd OHTLmSI Ler sufleuigeuons OTBBLD
OQuBSH OHTLRBWSH. BFHeT OHTLIFFWTS (PSHevled euTUICT  E60HSIUIDTH
OHTLRISI LT63 61(10HGHI ReVSHUIRISENTS 6UeNTH OHTLMRISWIGI. DisueuTyl eurIGIom
QVSHHWIMRIBNMTHSH OHTLMmISW  evHaHmIECem BT BUUB  E60HSIUIRIGHET 61607
SIMPHBLILIB DB,  0&HH66T  LIPHED  6MIPEHBHIGENETUILD,  LI6wTLIT(HEH6M6TULD
CeueallILBHBHID SMHSHHI GULLIOTESH HEBWaIH DibFH LDHH6T UTPHS HTEVSHIH 60
Capmemiul  RevHHUImIBCe. DiieUTH  MUT(PSHHINT BTalsLEH6IM60 G LDGUBID
BT BLUUDBS FnBIH6T Db QILLMTHSHE0 eUTIOD L0&HH66N LIpHE aIPSHHMBIGM6IULD,
LesTUTBaenenulld Dbl CeTeTalend s Hengulled SHTeuIeOmD

BTLBLULBS  FnBIH6NT

1. BILGUYBL UTL60&61T

2. BILGUYB LDHSHSHIAILD

3. LpGIomlaei

4. NBHBMBHBH6I
BTL(BLILYMBL  LITL60&61T

‘BT BUUMBLD" 6T6TLIGI HMBBTH HFToLLBHmBOW GNlHHH. NH60 BT BLILBL
LITL6V&H6IT  6T60ILIGI  HMBTH SHITIOLLMB  DdHHeiT HmIH6T Gauemsv GFuIud GuTg
BGouemevullenr FHemip GHTWIMDd QMBS UTL60&H6IT LITgH6HTenH Calensy OFulaIg
QUPSHBHID. b1 LITL 60&HG6 [T BLLMUILITL 608561 61631131 DHeMIPSHSBLILIL L FHI. ST (BLmBLI
UTL60&6IT, 1. SHTeul (Bl UTL60&H6T, 2.0HTH6D LML 60&H6NT, 3.HTH0 LTL 606N,
4.oflememuim B UTLeO&6T, S.uurflll UTLeO&aT 6l6lll LIVIMESWTSH
QUMBLGSHHLILBHBSI.

SHImosFHev CHmeimles STl uewienudh Sl BIL(BLULMB WFLI6d LITL 60861
spGHaFHled Oeaumml SewiLeui Hollehi MOUTPHSH DUt Heiiened BTG
BT BLILITL60&H6MM6 STHevedr L 616wl FnsldbO\BTeTam.

ATWPSHEG HNAIOHTD HMGIUDS Fo Mo
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b  mUTUPHH UTUINLS S bGD BUTOHE0EOTID H6oTanIenL Ul
UsHLLI&HeMe0 BT BUUMBL UTL60&HemeNl LIWelBHHS Cbmeiien Hauimielg Se0snsv.

“UrFb Uigsb@ FHetemil

LeLBLIBLD @IYHGD FHesiTeml

FpIbHIos @Gelldbansuilsv

FallHHemientl FHHlQ >
@IUTBI HTH6L LOUISHBHEHIL LIGODLIBIGIMBT6N HeU6H. LITFLD LI9FFH BTHHID 9SG
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ABSTRACT

Chitra Baneerjee Divakaruni is one of the most popular diasporic writers from India who
settled in America. Divakaruni strongly believesthat writers have a social responsibility and in her
writings shefocuses on thelife of immigrants. She portraysthe character sthose are caught between
the two worlds, i.e., the country of their birth and life. This paper aims at an analysis of Chitra
Banerjee Divakaruni’s short story, The Word Love so as to bring out her treatment of the dilemma
faced by an immigrant young woman inthe U.SA., between the maternal love of her Indian mother
and the infatuation for her American lover. In fact her mother’s love towards her has over come her
infatuation for the lover at the end. In this short story, the writer has employed the second person
narration which isa rarity in the fiction world.

Chitra Banerjee Divakaruni was born in Calcutta on 29" July1956. She studied at Loreto
House, a convent school sun by the rish nuns. In 1976 she earned her Bachelor’s degree in English
from Presidency College, University of Calcutta. At the age of 19, Divakaruni migrated to the
United States. She received her master’s degree from Wright state University, Dayton, Ohio and a
PhD in English renaissance literature from the University of California at Berkeley, in 1984.
Divakaruni’s stories are set both in India and America. She gives innate insight in narrating story,
plot and lyrical description to give readers a many —layered look at her characters and their respective
worldswhich arefilled with fear, hopeand discovery. Most of her works are partially autobiographical
and based on the lives of Indian immigrants.

Divakaruni begins the story with the dilemma of a young Indian woman protagonist who
triesto tell about her affair with an American to her loving mother in India. She feels afraid of her
mother so she rehearses many timesinfront of the mirror about what and how she should begin the
matter with her mother. She always remembers how her mother brought her up in India. This
makes her ashamed of her for having committed the sin of physical relationship with aforeigner

Cultural Conflict in Chitra Banerjee Divakaruni’s The Word Love
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before marriage. Indian Culture prescribes this as a sin. On Seeing the protagonist’s love and affection
towards her mother, her American lover Rex isirritated. Here Chitra clearly portrays the cultural
difference and says, “So don’t tell her, he said that you’re living in sin.” With a foreigner, no less.
Someone whose favourite food is sacred cow steak and Budweiser. Who pops a pill now and then
when he gets depressed. The shock’ll probably do her in “(59). The protagonist feels guilty of
having physical relationship with her American lover and struggles to convey it to her mother.

The Culture of Inidaistotally different from the Culture of America Being the daughter of
atraditional Indian mother, the protagonist painfully thinks about her mother. Her mother met her
husband that is her father, only at the time of her wedding. Before marriage the bride and the
bridegroom could not meet in the past. Unfortunately her father died in his young age and her
mother became widow.To describe the pathetic condition of her mother Divakaruni says:

“You tried to tell him about your mother, how she’d seen her husband’s face for the first
time at her wedding. How, when he died (you were two years old then), she had taken off her
jewellery and put on widow’s white and dedicated rest of her life to the business of bringing you up.
We Only have each other, she often told you.” (58).

The protagonist is closely attached with her mother. Whenever she feels guilty of her sin,
Sheremembersthetruelove of her mother. Her mother showsall her love on her and sheisher only
comfort and consolation. Likeal the Indian mothers, shetakesalot of careto bring up her fatherless
daughter. She is a typica Indian mother and she does not allow the protagonist to go to movies
which arefrivolous and decadent.Once the protagoni st went to watch afilm with her friendswithout
the knowledge of her mother. But her Mother sensed it. She did not allow her into her house and
make her stand outside for a long time along with her clothes in s suitcase. She said, “Better no
daughter than a disobedient one, a shame to the family”(62). This proves how the mother shows
care and concern for the future of her daughter.

After long hours the mother allowed the protagonist to come in with a stern warning. Both
the mother and daughter embraced and cried. The mother soaked the feet of the daughter in hot
water with boric soda; she wiped them gently which had experienced numbness due to her standing
outside the home for along time. It shows the depth of her love and affection for her daughter.

The protagonists can differenciate the love of her mother with the love of her American
lover. Sheisvery much attracted towardsthe physical beauty of her lover especially towards the
violet colour of hiseyes. She enjoyshiscompany at Grizzly Peak and Bay area. Sheis moved when
narrates his childhood experiences. He shares all his childhood experiences with her particularly
how he was shunted between his divorced parentstill he was old enough to move out. She accepts
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to share the bed with him and they have started living together for the past three months. Her
American lovers cannot digest the Closeness of the protagonist with her mother. He feelsjea ousy
on the special bond between the mother and the daughter.

Every week her mother calls her on Saturdays. The protagonist tries her best in convey her
affair with an American to her mother. But she is not courageous enough to tell this secret to her
mother. Asexpected, one Saturday, shereceivesacall from her mother. In thetel ephonic conversation,
the mother informs her that her cousin, Leela’s marriage has been fixed and her aunt Arati expects
her Presence at the marriage. She also urges her to complete her PhD and return to India soon. Now
the protagonist is caught between the maternal love of her mother and the physical attraction of her
lover.

Now the protagonist isin adilemmathat is whether to continue her affair with her lover or
to return to her mother. She clearly knows that the bond of love between her mother and her self is
stronger than her bond of love with her American lover. She remembers her mother’s happiness in
sitting in the front row at her high school graduation, bathing together at the gates of the holy river
Ganges and eating the curried potatoes wrapped in hot puris. She fondly recollects her mother’s
teaching of how to write and hold the chalk. When she thinks of her loving mother on the bed, she
feels the warmth of her lover: “And suddenly his arm feels terribly heavy. You are suffocating
beneath its weight, its muscular, hairy maleness”(63) She enjoys the company of her lovers and at
the same time considers her actsas asin.

The protagonists’ cousin Leela is going to marry a good Brahmin boy who is an executive in
an accounting concern. The mother expects the arrival of her daughter for the marriage but the
daughter is reluctant to attend the marriage. This makes her furious and she cannot digest her
daughter’s negative response to her invitation. After this the mother never calls the daughter. She
even has changed the tel ephone number to avoid talking to her daughter. This disturbs the daughter
and she cannot show interest in her studies.

Her lack of concentration in the relationship with her lover creates new avenuesfor him. He
advises her to come out of the state of guilty consciousness. She becomes unhappy when he asks
her to cut the relationship of her mother. Now she can realise the shallow love of her lover towards
his family especially towards his mother. She says: “What did he know, you thought, about families,
about (yes) love. He’d left home the day he turned eighteen. He calls his mother only on Mother’s
Day and if he remembered, her birthday” (68).

Shewrites aletter to her mother about her coming back to India. But theletter isreturned to
her with a note of decline: “Not accepted. Return to sender” (69). Her lover slowly moves away

Cultural Conflict in Chitra Banerjee Divakaruni’s The Word Love



MVM

mom Ve Journal of Research MVM Journal of Research, Volume 3, January — December 2017 110

from her and it is understood from his conduct that he has devel oped anew affair with ared -haired
walitress at the Mexican Restaurant. Her infatuation towards him slowly vanishes. Her partner is
completely dissatisfied with her. He is no longer interested in her deep attachment towards her
mother and the native culture. At last without waiting for her answer, he leaves her. Now the
protagonist realizes the insignificance of the physical love for her lover and the worth of her mother’s
love and the value of the native culture.

Chitra Banerjee Divakaruni skillfully portrays the change that takes place in the heart of
protagonist by the image of rain:

“And a work comes to you out of the opening sky. The word love. You see that you had never
understood it before. It is like rain, and when you lift your face to it like rain it washes away
inessentials, learning you hollow, clean, ready to begin”(71). This shows her realization that mother’s
loveisgreater than any formsof love. Thelovefor native cultureis stronger than any other cultures.
The protagonist at last decidesto begin anew life and wants to come to Indiaand isready to marry
anyone who is the choice of her mother.

From the analysis of the short Story ‘The word Love’, it is understood that mother’s love is
always superior to the physical love. Divakaruni highlights the cultural conflict of the protagonist
excellently and the greatness of the love of an Indian mother earnestly. Infact, the maternal love of
the Indian mother succeeds the physical love of the American lover. Divakaruni’s treatment of the
issues related to thelife of the immigrants such asthe cultural conflict has made her an exceptional
diasporic writer in the arena of Indian Writing in English.
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ABSTRACT

Aqueous extract of Bryophyllum, Calotropis, Kalanchoe andTephrosia screened for their
growth promoting role harp on converting the otherwise troubl esome weedsinto an effective green
manure. The present study is an attempt to develop a simple and low cost strategy to enrich the
seedling growth and boost up production of pearl millet with leaf extracts. Seedlings from seeds
treated with extracts were analyzed for parameter s such as carbohydrate content, reducing sugars,
starch accumulation, amylase activity, nitrogen and chlorophyll estimation. Green manuring with
low concentration of leaf extracts from common weeds thus proves beneficial to the growth of
pear| millet.

Keywords: Aqueous extract, Green manure, seedlings

INTRODUCTION

Today, the world wide yield loss of major cropsis estimated to be around 51.8%, of which
11.2% is by pests, 16.6 % diseases and a major share of 24% is due to weeds (Oerke and Steiner,
1996). Weed infestation is certainly a major problem in field conditions. Weed species compete
with cropsfor nutrients, light and soil moisture. They may have harmful effects on crops because of
the chemical substances they release from their leaves and roots into the environment. These
substances may have deleterious impact on other plant species while in some cases the effect is
beneficial.

Weeds are the plants that grow where they are not wanted. They grow in the crop fields
faster and thus reduce crop yields (Tata, 1980). Agro-chemicalsused for controlling pest and weeds
leave behind negative impact on environment that is too serious to beignored. In the context of
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vexing weed problems and growing impetus on organic farming the preposition of effectively
converting the constituent weeds of agroecosystem as a biomanure receives special emphasis. It is
suggested that an optimum combination of organic sources can meet the requirement of stepping
up higher yield without sacrificing the quality of crop. It isreported that bio-contents present in the
leaf powders can synergistically interact with aminoacids, especially tryptophan (the precursor of
IndoleAcetic Acid) in favoring germination, seedling establishment and enhancement in vegetative
growth and yield (Krishnasamy, 2004)

This study is primarily undertaken to evaluate the potential of few weeds as biomanure.
With an intent of ascertaining the impact of the decomposing bio-content of weeds and to assign
positive role, if there be any, this study is focused to evauate the effects of leaf extracts of
Bryophyllumpinnatum, Calotropisgigantea, KalanchoepinnataandTephrosiapurpurea on the
germination, vegetative growth and flowering of pearl millet (Pennisetumglaucum L.R.Br.,)

Pearl millet (PennisetumglaucumL.R.Br.,) is one of the most drought tolerant cereal crops
grown in arid and semiarid regions of the world. It is the important source of diet for the major
portion of Indian and African people. It can produce some grains even under most adverse farming
condition and therefore it is preferred by farmers as alow cost risk option not only by choice but
also by necessity. For increasing the productivity of pearl millet hybrids, it is essential to grow
them with high yield.

MATERIALSAND METHODS
COLLECTION OF PLANT MATERIALSFOR EXTRACTION

Plant materials such as Bryophyllumpinnatum, Calotropisgigantea,Kalanchoepinnata and
Tephrosiapur purea |eaves were collected from Thiagargjar College Campus, Madurai. Maturefresh
leaves without any disease are collected for extraction.

PREPARATION OF THE EXTRACT

Ten gram leaves of B. pinnatum C. gigantea, K .pinnata and T .purpureawas washed with
tap water and then the leaves were ground with pestle and mortar. 20ml of distilled water isadded
and made into slurry. After 24 hours chilling, the slurry was filtered through whatman filter paper
[. 2ml of extract were taken from the filtrate and the final volume was made up to 100ml.

BAJRA -THE TEST PLANT

Bajra, popularly known as pearl millet, variety ICMV 221, were collected from Farm aid
Service, Madurai. Seeds were graded and uniform size of seeds was used for experiments in pot
cultures.1 g of seed ot contained 82 seeds.
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BIO- CHEMICAL PARAMETERS UNDER CONSIDERATION

Bio chemical parameters such as carbohydrate, reducing sugars, starch, amylase activity,
chlorophyll and nitrogen were estimated. Total Soluble Carbohydrates was estimated with Anthrone
reagent (Witham, et al., 1971). Reducing Sugars was estimated by 3, 5 Di-nitro salicylic acid
method (Lindsey, 1973). Starch was estimated by Acid hydrolysis method (McReadyet al., 1950).
Amylase activity was estimated by the method of Bernfeld , 1955. Estimation of Chlorophyll was
done bythe method of Arnon, 1949. Nitrogen was estimated by Micro Kjeldhal method (Umbrietet
al., 1972)

RESULTSAND DISCUSSIONS

On quantifying bio chemical parameters such astota soluble carbohydrates, reducing sugars,
starch and amylase activity some insights could be drawn on carbohydrate metabolism. This with
nitrogen and chlorophyll estimations showed the manner in which the presoaking treatments
influenced the plant metabolism. Compared with the untreated control leaf extracts of the weeds
had adirect and beneficial effect. The results of the experiment revealed aconsiderableincreasein
total soluble carbohydrate content in Bryophyllumtreatment. Anincrease of 91.3% wasrecorded in
thetreatment with thissaid class of extract (T2), followed by 87% with Kalanchoe (T4). Thelowest
carbohydrate content was recorded in the control where the soaking did not involve any extract
(T1).

Cultivable land in the tropics is infested with a wide range of weeds which impose and
direct or indirect problemsto crop production and therefore it isimperative that we scan the issue
again and come up with alternatives to deal with weed menace.On the basis of parameters such as
carbohydrate, reducing sugar and starch content, and the estimation of nitrogen and chlorophyl|
composition and amylase activity, it isfound that the treated plantswere benefited by the application
of extracts. The present study show arelatively alesser growth promoting potential to the extract
from this species than the other taxa tested. Though the leaf sap of this latex rich weed affected a
marginal increase in growth, plants raised in the treatment showed increased amounts of nitrogen
and photosynthetic pigments. That the seeds presoaked in the extract of this common weed showed
minimal accumulation of starch and sugars against the af ore said metabolites suggests that biocontents
of Calotropismight have apreferential role on nitrogen metabolism as against a positive interference
with carbohydrate synthesis and utilization.

Effect of Weed Extract on Carbohydrate M etabolism of Pearl Millet (Pennisetum Glaucum L.R.BR.,)
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Higher value (21.9%) of reducing sugars was recorded in Bryophyllumextract (T?2) treated
seedlings, as Kalanchoetreatment (T4) registered 15.1%. The lowest content of reducing sugars
which is actually less than control (-10.1%) was noticed in the Tephrosia (T5) extract (Table-5).
Starch content was lower by -51.6% in the treatment of Bryophyllum (T2) extract and by -38.9%in
Calotropis(T3)) extract treatment. When compared with that of the other treatments and the control
Tephrosia (T5) treatments showed higher amount of starch content in the seedlings (Table-1).

Amylase activity of seedlings calculated in terms of the rate of starch degradation in vitro
showed that seedlings in Bryophyllumtreatment (T2) were with higher amylase activity (68.4%)
than the control. Enzyme activity was low in Kalanchoe and Tephrosia extract with 31.6% and
15.8% respectively (Table-2).Contrarily seeds treated with Bryophyllum extract showed higher
amount of carbohydrate, reducing sugars, and chlorophyll content. Similar result was earlier reported
by Mini, et al., (1999) they observed that the treatments with Bryophyllumwhere the extract showed
higher amount of carbohydrate content. The level of starch content was lower in plants treated in
the treatment of Bryophyllum extract. Chinoy, et al., (1999) had reported that the starch depletion
associated with simultaneous increase in sugar concentration indicates a higher level of hydrolytic
activity. It is possible that on a similar basis total soluble carbohydrates and reducing sugars were
higher in our treated plants. That the amylase activity was higher in Calotropisand Bryophyllum
extract treated seedlings holds substance to this view.

Data obtained on pigment composition and nitrogen content in treated plants. It may be
found that the chlorophyll level as well as nitrogen status is higher in treatments fortified by the
supplementation of plant extracts. Treatments with Bryophyllum (T2) (27.8%) and Calotropis (T3)
(26.4%) extracts showed significant promotery effect on chlorophyll content compared with those
of Kalanchoe (T4) (10.8%) and Tephrosia (T5) (16.9%) extract treatment and the control (T1)
(Table-3).

Seeds treated with Tephrosiaextract gave rise to plants with increased nitrogen content.
Thisis can be correlated directly the high nitrogen fixing potential asleguminous plant species are
proven green manure for a wide variety of crops (Wood stock, 1988). An analogous situation is
quite likely in treatments where germination was higher and faster. From the results presented on
the morphometric traits and biochemical parametersit may be concluded that extract of Tephrosia
andKalanchoe were relatively more suitable for increasing the productivity and growth of pearl
millet.
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Table 1 : Effect of weed leaf extract on Carbohydrate,Reducing sugar and starch content
(mg/g. of fresh leaves) of Pearl millet

Treatments Carbohydrate Reducing sugar Starch
T 46 73° 950°

T, 8g’ 89° 460°

T3 74° 66° 580

Ts 86° 84° 630°

Ts 78° 65° 740°

Means followed by a common letter(s) in the same column are not significantly different at the 5 %
level by DMRT

Treatment:
T1 Contral; T2 Bryophyllum; T3 Calotropis ; T4 Kalanchoe; T5 Tephrosia

Table 2 : Effect of weed leaf extract on Amylaseactivity (mg maltose liberated/g. fresh wt./h. )
of Pearl millet

Treatments Amylase activity
T, 38
T, 12
T, 15
T, 26
T, 32

Means followed by a common letter(s) in the same column are not significantly different at
the 5 % level by DMRT

Effect of Weed Extract on Carbohydrate M etabolism of Pearl Millet (Pennisetum Glaucum L.R.BR.,)
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Treatment:

T1 Contral; T2 Bryophyllum; T3 Calotropis ; T4 Kalanchoe; T5 Tephrosia

Table 3 : Effect of weed leaf extract on Chlorophyll, and nitrogen content (mg/g. of fresh

leaves) of Pear| millet

Treatments Total chlorophyll Chlorophyll(a) Chlorophyll(b) Nitrogen
(mg/g. of fresh (mg/g. of fresh (mg/g. of fresh (mg/g. of dry
leaves) leaves) leaves) leaves)

T, 5.90° 4.29° 3.36° 32
T, 7.54° 5.53° 423 84°
Ta 7.46° 5.53b 427 108°
Ty 6.54% 4.70° 3.73 94°
Ts 6.90° 5.13° 3.86° 132

Means followed by a common letter(s) in the same column are not significantly different at the 5 %

level by DMRT

Treatment:

T1 Contral; T2 Bryophyllum; T3 Calotropis ; T4 Kalanchoe; T5 Tephrosia

CONCLUSION

Inthe present investigation involving four types of |eaf extracts on seed germination and growth
of seedlingsin pearl millet, each leaf extract had its own characteristic influence in increasing

or decreasing a particular parameter.

Bryophyllum extract treated seedlings showed maximum carbohydrate, reducing sugar, and
amylase activity. Chlorophyll content of plants emerging from pre sowing treatments were
high in emergent plants while nutrient profile of the soil sprayed with this extract remained

rich.
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Calotropisextract treated seedlings showed higher value of chlorophyll content.

Kalanchoe extract treated seedlings revealed low level of amylase activity.

Seedstreated with Tephrosiaextract favorableto starch amylase activity and high nitrogen levels.
The positive influences on biochemical parameters comply well with growth promotive effects
of extracts.

Green manuring with low concentration of leaf extracts from common weeds thus proves
beneficial to the growth of pearl millet. Therefore the preposition of utilizing weed plantsin
organic farming that holds promise in downsizing the use of agro chemicals demands further
research and more detailed investigations.
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