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ABSTRACT 

Cryptography is basically essential for protecting sensitive information as the importance of security and the privacy of it has 

become crucial in this electronic world with the advent of online transaction and processing e-commerce. Nowadays security of 

digital images is a major area of concern, especially when we deal with medical images where it may be stored or sent through 

insecure communication channels. In this paper we propose to make use of neural networks which has fewer overheads and also 

requires fewer computations. The key used here is complex so that undesirable sources will not be able to access it. Thereby we 

generate the key using neural network. Using the encryption algorithm such as blowfish, we encrypt the image. The encrypted 

image is compressed with the help of burrow’s-wheeler transform which is a lossless compression. And then this compressed 

secured information is successfully transmitted. In this paper we obtain the results by simulation using MATLAB. 

 

Keywords — Cryptography, Neural network, Blowfish Algorithm, Burrow’s-Wheeler Transform  

 

1. INTRODUCTION 

In the past few years, the security and integrity of data is the 

main concern. In the present scenario, almost all the data is 

transferred over computer networks due to which it is 

vulnerable to various kinds of attacks. To make the data secure 

from various attacks and for the integrity of data, we must 

generate key from neural network and then encrypt the data 

before it is transmitted or stored. If these confidential images 

about the patient fall into wrong hands then such breach of 

security could lead to wrong treatment. Protecting confidential 

images is an ethical and legal requirement. Cryptography is a 

method of storing and transmitting data in a form that only 

those, it is intended for can read and process. To encrypt the 

data we make use of Blowfish algorithm. The blowfish 

algorithm is symmetric since the same secret key is used for  

 

both encryption and decryption of the medical images. The 

secret key effectively doubles the strength of the algorithm.  

After encryption, we make use of Burrow’s-wheeler transform 

which is used to reduce the size of the image. Then we 

decompress the image to obtain the mean square error and 

peak signal to noise ratio. This transformation is efficient 

because it is reversible and no need to store additional data. It 

also reduces the memory requirement and it is considered to be 

fast and efficient.   

 

2. KEY GENERATION 

2.1 Neural network: 

Neural network is a machine that is designed to model the way 

in which the brain performs a particular task. The network is 

usually implemented by using electronic components or is 
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simulated in software on a digital computer. Neural network is 

a massively parallel distributed processor made up of simple 

processing units which has a natural propensity of storing 

exponential knowledge and making it available for use. It 

resembles brain in two aspects; one is that knowledge is 

acquired by the network from its environment through a 

network learning process, the other is the inter neuron 

connection strengths, known as synaptic weights are used to 

store the acquired knowledge. The basic elements of a neural 

network are: 1. A set of synapses or connecting links each of 

which is characterized by weight of its own, 2.Adder is used 

for summing the input signal weighted by their respective 

synapses, 3. An activation function for limiting the amplitude 

of output of neuron. Neural network also has external applied 

bias that has the effect of increasing or lowering the net input 

of the activation function. In our paper we make use of single 

layer feed-forward network. Here we have input layer of the 

source node that projects on to an output layer of neuron, but 

not vice-versa. Also we do not have any hidden layers here. 

Now from this neural network we are going to generate the 

key that will be used for blowfish encryption. 

 

 

Figure 1: Overall Block Diagram 

 

1.2 Generating the key: 

First for obtaining the key, we generate a sample neural 

network. Generating a sample neural network involves 

initializing input vectors, weights, bias and output elements. 

P array has 18 values .So we go in for an iteration process, in 

order to generate 18 values. During the iteration process 

neural network is simulated. As a result keys get generated 

for blowfish encryption.  

 

Figure 2: A simple feed-forward neural network 

 

3. ENCRYPTION ALGORITHM 

3.1 Blowfish Algorithm: 

A symmetric 64-bit block cipher invented by Bruce Schneier; 

optimized for 32-bit processors with large data caches, it is 

significantly faster than DES on a Pentium/PowerPC-class 

machine. Key lengths can vary from 32 to448 bits in length. 

Blowfish, available freely and intended as a substitute for DES 

or IDEA, is in use in over 80 products. 

 

Figure 3: Flow of Encryption 
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Fig 3 shows the block diagram of an algorithm with the Feistel 

structure for encryption, with 16 rounds of confusion and 

diffusion. 

 

Figure 4: Feistel function 

Fig 4 is considered as a primary source of algorithm security. 

It combines two simple function namely addition modulo 2 

(XOR) and addition modulo 232. 

Blowfish has 16 rounds. 

The input is a 64-bit data element, x. 

Divide x into two 32-bit halves: xL, xR. 

Then, for i = 1 to 16: 

xL = xL XOR Pi 

xR = F(xL) XOR xR 

Swap xL and xR 

After the sixteenth round, swap xL and xR again to 

undo the last swap. 

Then, xR = xR XOR P17 and xL = xL XOR P18. 

Finally, recombine xL and xR to get the ciphertext 

 

4. COMPRESSION 

 In computer science and information theory, data compression 

or source coding is the process of encoding information using 

fewer bits (or other information-bearing units) than a 

unencoded representation would use, through use of specific 

encoding schemes. 

 Another concept related to compression is that of Data 

deduplication. In computing, data deduplication is a 

specialized data compression technique for eliminating coarse-

grained redundant data, typically to improve storage 

utilization. 

Lossless compression algorithms usually exploit statistical 

redundancy in such a way as to represent the sender's data 

more concisely without error. Lossless compression is possible 

because most real-world data has statistical redundancy. 

4.1 Burrows Wheeler Transform 

The Burrows–Wheeler transform (BWT, also called block-

sorting compression) rearranges a character string into runs of 

similar characters. This is useful for compression, since it 

tends to be easy to compress a string that has runs of repeated 

characters by techniques such as move-to-front 

transform and run-length encoding. More importantly, the 

transformation is reversible, without needing to store any 

additional data. The BWT is thus a "free" method of 

improving the efficiency of text compression algorithms, 

costing only some extra computation. 

The Burrows–Wheeler transform is an algorithm used in data 

compression techniques such as bzip2. It was invented 

by Michael Burrows and David Wheeler in 1994 while 

working at DEC Systems Research Center in Palo Alto, 

California. It is based on a previously unpublished 

transformation discovered by Wheeler in 1983. 

When a character string is transformed by the BWT, none of 

its characters change value. The transformation permutes the 

order of the characters. If the original string had several 

substrings that occurred often, then the transformed string will 

have several places where a single character is repeated 

multiple times in a row. The transform is done by sorting all 

rotations of text in lexicographic order , then taking the last 

column. In our paper the encrypted image is subjected to BWT 

compression. Initially the image is resized, then converted into 

string s. The strings undergo cyclic shifts to form a matrix. 

This matrix is then arranged in lexicographic order. After this 

process we obtain the compressed image. The reverse process 

is used to obtain the decompressed image. 

The decompression is done to obtain parameters namely mean 

square error and peak signal to noise ratio.  
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Figure 5: Burrow’s Wheeler Transform 

 

Figure 6: Original image 

 

 

Figure 7: Encrypted image 

5. CONCLUSIONS 

In this paper we have proposed a new scheme of encrypting 

the medical images by the use of blowfish algorithm by 

generation of key from the neural networks. The blowfish 

algorithm is a form of symmetric key cryptography. By the 

usage of neural networks we achieve greater measure of 

parallelism which reduces computational speed and increases 

the complexity. By increasing the complexity we thus achieve 

greater security for the images. The encrypted image is then 

compressed by the use of a lossless compression technique to 

save the bandwidth of the transmission channel. 
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ABSTRACT 

Statistics Analysis for Cloud Partitioning using LBM in Public Cloud, Cloud computing relies on sharing of resources to achieve 

coherence and economies of scale, similar to a utility over a network, the foundation of cloud computing is the broader concept of 

converged infrastructure and shared services, the load balancing method in cloud computing is help us to increase the efficient and 

improves user satisfaction. This paper is based on Statistics Analysis for Cloud Partitioning using LBM in Public Cloud with a 

switch mechanism to choose varies strategies for different methods. The algorithm applies the game theory to the load balancing 

strategy to improve the efficiency in the public cloud environment. Assuring security properties of the overall system to the 

service-user at the top level and considering the abstraction of computation over used hardware between all the levels makes 

assurance of security properties for a virtual service a very complex task. 

Keywords: LBM - Load Balancing Model, PC-Public Cloud, CP-Cloud Partition. 

 

1. INTRODUCTION 

A cloud is called a "public cloud" when the services are 

rendered over a network that is open for public use. Public 

cloud services may be free or offered on a pay-per-usage 

model. Technically there may be little or no difference between 

public and private cloud architecture, however, security 

consideration may be substantially different for services 

(applications, storage, and other resources) that are made 

available by a service provider for a public audience and when 

communication is effected over a non-trusted network, it is 

shown in the fig1, Generally, public cloud service providers 

like Amazon AWS, Microsoft and Google own and operate the 

infrastructure at their data center and access is generally via the 

Internet. AWS and Microsoft also offer direct connect services 

called "AWS Direct Connect" and "Azure Express Route" 

respectively, such connections require customers to purchase 

or lease a private connection to a peering point offered by the 

cloud provider. 

 

Cloud computing is efficient and scalable but maintaining the 

stability of processing so many jobs in the cloud computing 

environment is a very complex problem with load balancing 

receiving much attention for researchers. 

 

 

 

 

 

 

 

 

 

Fig. 1: Cloud Computing 

Cloud load balancing is a type of load balancing that is 

performed in cloud computing. Cloud load balancing is the 

process of distributing workloads across multiple computing 

resources. It is a type of load balancing and not to be confused 

with DNS load balancing. While DNS load balancing uses 
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software or hardware to perform the function, cloud load 

balancing uses services offered by various computer network 

companies. Cloud load balancing is an advantage to DNS load 

balancing as it can transfer loads to servers globally as opposed 

to distributing it across local servers. In the event of a local 

server outage, cloud load balancing delivers users to the closest 

regional server without interruption for the user. 

 

 

 

 

 

 

 

 

Fig. 2: Typical cloud partitioning 

Cloud load balancing addresses issues relating to reliance 

present during DNS load balancing. DNS directives can only 

be enforced once in every cycle and can take several hours if 

switching between servers during a lag or server failure. 

Incoming server traffic will continue to route to the original 

server until it expires and can create an uneven performance as 

different internet service providers may reach the new server 

before other internet service providers. Another advantage is 

that cloud load balancing improves response time by routing 

remote sessions to the best performing data centers. 

Since the job arrival pattern is not predictable and the 

capacities of each node in the cloud differ, for load balancing 

problem, workload control is crucial to improve system 

performance and maintain stability. Load balancing schemes 

depending on whether the system dynamics are important can 

be both static and dynamic. Static schemes do not use the 

system information and are less complex while dynamic 

schemes will bring additional costs for the system but can 

change as the system status changes. A dynamic scheme is 

used here for its flexibility. The model has a main controller 

and balancers to gather and analyze the information. Thus, the 

dynamic control has little influence on the other working 

nodes. The system status then provides a basis for choosing the 

right load balancing strategy. 

The load balancing model given in this article is aimed at the 

public cloud which has numerous nodes with distributed 

computing resources in many different geographic locations. 

Thus, this model divides the public cloud into several cloud 

partitions. When the environment is very large and complex, 

these divisions simplify the load balancing. The cloud has a 

main controller that chooses the suitable partitions for arriving 

jobs while the balancer for each cloud partition chooses the 

best load balancing strategy. 

 

2. RELATED WORK 

There have been many studies of load balancing for the cloud 

environment. Load balancing in cloud computing was 

described in a white paper written by Adler who introduced the 

tools and techniques commonly used for load balancing in the 

cloud. However, load balancing in the cloud is still a new 

problem that needs new architectures to adapt too many 

changes. It described the role that load balancing plays in 

improving the performance and maintaining stability. 

There are many load balancing algorithms, such as Round 

Robin, Equally Spread Current Execution Algorithm, and Ant 

Colony algorithm. Nishant et al. used the ant colony 

optimization method in nodes load balancing. They concluded 

that the ESCE algorithm and throttled algorithm are better than 

the Round Robin algorithm. Some of the classical loads 

balancing methods are similar to the allocation method in the 

operating system, for example, the Round Robin algorithm and 

the First Come First Served (FCFS) rules. The Round Robin 

algorithm is used here because it is fairly simple. 

 

3. SYSTEM MODEL 

There are several cloud computing categories with this work 

focused on a public cloud. A public cloud is based on the 

standard cloud computing model, with service provided by a 

service provider. A large public cloud will include many nodes 

and the nodes in different geographical locations.                          

Cloud partitioning is used to manage this large cloud. It’s 

shown in the fig. 3 a cloud partition is a subarea of the public 

cloud with divisions based on the geographic locations. 
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Fig. 3:  Assigning jobs to the cloud partition 

The load balancing strategy is based on the cloud partitioning 

concept. After creating the cloud partitions, the load balancing 

starts, when a job arrives at the system, with the main 

controller deciding which cloud partition should receive the 

job. The partition load balancer then decides how to assign the 

jobs to the nodes. When the load status of a cloud partition is 

normal, this partitioning can be accomplished locally. If the 

cloud partition load status is not normal, this job should be 

transferred to another partition. 

 

3.1.   Main controller and balancers 

The load balance solution is done by the main controller and 

the balancers. The main controller first assigns jobs to the 

suitable cloud partition and then communicates with the 

balancers in each partition to refresh this status information. 

Since the main controller deals with information for each 

partition, smaller data sets will lead to the higher processing 

rates. The balancers in each partition gather the status 

information from every node and then choose the right strategy 

to distribute the jobs. 

 

3.2.   Assigning jobs to the cloud partition 

 When a job arrives at the public cloud, the first step is to 

choose the right partition. The cloud partition status can be 

divided into three types: 

•  Idle: When the percentage of idle nodes exceeds, 

change to idle status.  

•  Normal: When the percentage of the normal nodes 

exceeds, change to normal load status.  

•  Overload: When the percentage of the overloaded 

nodes exceeds, change to overloaded status.  

The parameters are set by the cloud partition balancers. The 

main controller has to communicate with the balancers 

frequently to refresh the status information. The main 

controller then dispatches the jobs using the following strategy, 

when job i arrives at the system, the main controller queries the 

cloud partition where job is located. If this location’s status is 

idle or normal, the job is handled locally. If not, another cloud 

partition is found that is not overloaded. 

 

3.3.  Assigning jobs to nodes in the cloud partition 

The cloud partition balancer gathers load information from 

every node to evaluate the cloud partition status. This 

evaluation of each node’s load status is very important. The 

first task is to define the load degree of each node. 

 

    Algorithm-1 Best Partition Searching 

Begin 

While job do searchBestPartition (job); 

If partitionState == idle k partitionState == normal 

then Send Job to Partition; 

Else 

Search for another Partition; end 

if End while end 

 

The node load degree is related to various static parameters 

and dynamic parameters. The static parameters include the 

number of CPU’s, the CPU processing speeds, the memory 

size, etc. Dynamic parameters are the memory utilization ratio, 

the CPU utilization ratio, the network bandwidth, etc. The load 

degree is computed from these parameters. The node is not 

available and cannot receive jobs until it returns to the normal. 
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        Fig. 4:  Job assignment strategy 

The load degree results are input into the Load Status Tables 

created by the cloud partition balancers. Each balancer has a 

Load Status Table and refreshes it each fixed period T. The 

table is then used by the balancers to calculate the partition 

status. Each partition status has a different load balancing 

solution. When a job arrives at a cloud partition, the balancer 

assigns the job to the nodes based on its current load strategy. 

It’s shown in the fig. 4, this strategy is changed by the 

balancers as the cloud partition status changes. 

 

3.4.   Cloud Partition Load Balancing Strategy 

Good load balance will improve the performance of the entire 

cloud. However, there is no common method that can adapt to 

all possible different situations. Various methods have been 

developed in improving existing solutions to resolve new 

problems. 

Each particular method has advantage in a particular area but 

not in all situations. Therefore, the current model integrates 

several methods and switches between the load balance 

methods based on the system status. A relatively simple 

method can be used for the partition idle state with a more 

complex method for the normal state. The load balancers then 

switch methods as the status changes. Here, the idle status uses 

an improved Round Robin algorithm while the normal status 

uses a game theory based load balancing strategy. 

3.5.  Load balance strategy for the idle status 

When the cloud partition is idle, many computing resources are 

available and relatively few jobs are arriving. In this situation, 

this cloud partition has the ability to process jobs as quickly as 

possible so a simple load balancing method can be used. There 

are many simple load balance algorithm methods such as the 

Random algorithm, the Weight Round Robin, and the Dynamic 

Round Robin the Round Robin algorithm is used here for its 

simplicity. 

The Round Robin algorithm is one of the simplest load 

balancing algorithms, which passes each new request to the 

next server in the queue. The algorithm does not record the 

status of each connection so it has no status information. In the 

regular Round Robin algorithm, every node has an equal 

opportunity to be chosen. However, in a public cloud, the 

configuration and the performance of each node will be not the 

same; thus, this method may overload some nodes. Thus, an 

improved Round Robin algorithm is used, which called 

“Round Robin based on the load degree evaluation”. 

The algorithm is still fairly simple. Before the Round Robin 

step, the nodes in the load balancing table are ordered based on 

the load degree from the lowest to the highest. The system 

builds a circular queue and walks through the queue again and 

again. Jobs will then be assigned to nodes with low load 

degrees. The node order will be changed when the balancer 

refreshes the Load Status Table. 

However, there may be read and write inconsistency at the 

refresh period T. When the balance table is refreshed, at this 

moment, if a job arrives at the cloud partition, it will bring the 

inconsistent problem. The system status will have changed but 

the information will still be old. This may lead to an erroneous 

load strategy choice and an erroneous nodes order. To resolve 

this problem, two Load Status Tables should be created as: 

Load Status Table 1 and Load Status Table 2. A flag is also 

assigned to each table to indicate Read or Write. 

 

When the flag = “Read”, then the Round Robin based on the 

load degree evaluation algorithm is using this table. 

When the flag = “Write”, the table is being refreshed, new 

information is written into this table. 
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Thus, at each moment, one table gives the correct node 

locations in the queue for the improved Round Robin 

algorithm, while the other is being prepared with the updated 

information. Once the data is refreshed, the table flag is 

changed to “Read” and the other table’s flag is changed to 

“Write”. The two tables then alternate to solve the 

inconsistency. 

 

3.6.  Load balancing strategy for the normal status 

When the cloud partition is normal, jobs are arriving much 

faster than in the idle state and the situation is far more 

complex, so a different strategy is used for the load balancing. 

Each user wants his jobs completed in the shortest time, so the 

public cloud needs a method that can complete the jobs of all 

users with reasonable response time. Penmatsa and 

Chronopoulos proposed a static load balancing strategy based 

on game theory for distributed systems. And this work 

provides us with a new review of the load balance problem in 

the cloud environment. As an implementation of distributed 

system, the load balancing in the cloud computing environment 

can be viewed as a game. 

Game theory has non-cooperative games and cooperative 

games. In cooperative games, the decision makers eventually 

come to an 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 5: Load degree evaluation using table. 

agreement which is called a binding agreement. Each decision 

maker decides by comparing notes with each other’s. In non-

cooperative games, each decision maker makes decisions only 

for his own benefit. The system then reaches the Nash 

equilibrium, where each decision maker makes the optimized 

decision. The Nash equilibrium is when each player in the 

game has chosen a strategy and no player can benefit by 

changing his or her strategy while the other player’s strategies 

remain unchanged. 

There have been many studies in using game theory for the 

load balancing. Grosu et al. proposed a load balancing strategy 

based on game theory for the distributed systems as a non-

cooperative game using the distributed structure. They 

compared this algorithm with other traditional methods to 

show that their algorithm was less complexity with better 

performance. Aote and Kharat gave a dynamic load balancing 

model based on game theory. This model is related on the 

dynamic load status of the system with the users being the 

decision makers in a non-cooperative game. 

Since the grid computing and cloud computing environments 

are also distributed system, these algorithms can also be used 

in grid computing and cloud computing environments. 

Previous studies have shown that the load balancing strategy 

for a cloud partition in the normal load status can be viewed as 

a non-cooperative game, as described here. The players in the 

game are the nodes and the jobs. Suppose there are n nodes in 

the current cloud partition with N jobs arriving, and then define 

the following appropriate 

 

 

 

 

 

 

 

The value of sji. The current model uses the method of Grosu et 

al. called “the best reply” to calculate sji of each node, with a 

greedy algorithm then used to calculate sji for all nodes. This 

procedure gives the Nash equilibrium to minimize the response 

time of each job. The strategy then changes as the node’s 

statuses change. 

 

3.7.  IBM Live Partition Mobility 

You have a partition running on system A; you tell it to move 

to system B; it moves while it's still running! It might take a 
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minute, and often only a few seconds, to move from A to B, 

but it will move, and there will be no disruption in the running 

workloads. It’s shown in fig.6, A few seconds pause to users 

who are interacting with it, but nothing more. IBM i and 

PowerVM just pause the work taking place on one system, 

move it to another, and start it up again. 

 

 

 

 

 

 

 

 

 

 

Fig. 6 IBM Live Partition Mobility 

 

Customers will use this function in many ways. They can 

balance work among servers to get the most efficient use of 

their resources. Or perhaps they need to take one machine 

down for maintenance, they can move the workload that's 

running on it to another system for a while, and then move it 

back when the system is ready to go again. And very 

importantly, clients who want to implement clouds of Power 

Systems in their organizations will be able to do so, with IBM i 

participating fully in those clouds. This is all made possible 

when you use the Virtual I/O Server to host the I/O for your 

IBM i partition 

 

4. MONITORING AND MANAGEMENT 

One of the benefits of using Cloud partition as the backend 

data store is the fact that we can leverage the existing 

monitoring and management to monitor the statistics and 

activity of our cache. It’s shown in the fig 7 with a chart 

diagram. 

We can use any of the Cloud partition management tools for 

that purpose, including the rich client UI, the web-based UI, 

and command line and API based management and 

deployment tools. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7 Load Balancing Model in Public Cloud 

 

5. CONCLUSION 

We have concluded that Statistics Analysis for Cloud 

Partitioning using Load Balancing Model in Public Cloud is 

based on the cloud partitioning concept with a switch 

mechanism to choose different strategies for different 

situations. In this article, we summarize the framework and 

resolve new problems. The problems consist of three (i) Cloud 

division rules (ii) How to set the refresh period. (iii) Find other 

load balance strategy, our aim is to provide Statistics Analysis 

for Cloud Partitioning using Load Balancing Model in Public 

Cloud, the load balance strategies may provide better results, 

so tests are needed to compare different strategies. Many tests 

are needed to guarantee system availability and efficiency. We 

expect to see more research activities on these exciting topics 

in the future. 
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ABSTRACT 

Now a day’s infrastructure construction increases due to development of our country. It requires large numbers of management 

staff & labours with high performance. Because as the performance of team increases, its work should be efficient and safely 

without any disturbance. Generally, a construction team consists of owner, Project Manager, Engineer, contractors and labour.  

Each team member has a definite role and responsibility about the project. The performance of team depends upon the working of 

each team member. So for that it is necessary to act each team members as per the goals & objectives. The performance of the 

team can be increased by pre planning the well goals & objectives and using the simple methods for construction which reduce the 

confusions on team minds and makes the work safely. The performance of team mainly depends upon seven characteristics such 

as team leadership, team goals & objectives, management support, roles & responsibility, team task processes, team relationship, 

team communication. From this conclude that the performance of team increases with developing the seven characteristics and 

solving the problem during the construction by the higher authority and maintaining good working environments for the work. 

 

Keywords: Performance, Teamwork, Characteristic, Working Environment. 

 

1.  INTRODUCTION 

Performance of team increases the efficiency & working of 

team in a construction project. It refers to ability and power of 

the individual with team. A performance of study predicts the 

completion of construction project with estimated cost within 

the stimulated time.  

Team working is characterized by mutual trust and openness, 

where problems and risks are shared and resolved collectively 

by the integrated project team easy in principle, more difficult 

to achieve in practice, especially where one or more of the 

parties have not worked in that way before. But team working 

is simply common sense. It is the starting point on which 

relationships with other parties should be based and applies 

just as much to the internal relationships between the members 

of the client’s in-house project team as to the working 

relationships between members of the client organization and 

those of the supply team. It does not replace proper and 

appropriate management structures and procedures. It is a 

pragmatic way of working together to find ways of delivering 

the project to the required quality within budget and within the 

agreed timeframe. It should promote greater openness and 

encourage earlier involvement by the supply team in the 

project. 

 

1.1 Scope of Study 

The majority opinion of specialists in various fields, teamwork 

should help both to improve company performance and also to 

boost employee’s wellbeing. Provided that the conditions of 

autonomous decision making are in place, with the 

corresponding powers and responsibilities for assigned tasks, 
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teamwork enhances employee’s interest and motivation, not 

just in the context of the employee’s work task but also in the 

context of the corporate strategy as a whole. The key to 

increased company productivity should be increased employee 

satisfaction. Leading researchers in the field of work 

organization are convinced that people working in a team 

function more efficiently, are less prone to stress and make a 

greater effort in their work. 

In present era, developing country requires tremendous growth 

in infrastructure for that construction requires huge cost and 

team members. Also time period is comparatively short. To 

acquire this, construction project requires improvement by 

increasing performance. 

 

1.2 Objective of Study 

The main objectives of this project are as given below: 

1. To investigate the relationship between site 

management team & construction project performance. 

2. To study the performance of management of the team. 

3. To identify the correlation & impact, the practical 

application of site team working in a construction 

project environment.  

4. To suggest the corrective measures or recommendations 

to build true team working in the construction 

industries. 

 

2.  LITERATURE REVIEW 

T. Martin Ringer in “Leadership for collective thinking in the 

work place” deals with leadership and its contribution. The 

leader should be selected such that he possesses the skills to 

lead the team and give proper guidance to the team in case of 

worst condition. The team directly depends upon the leader 

and follows his guidance. Hence a good leadership contribute 

important role to successful completion of project. [1] 

Khyomesh V. Patel ,Prof. Chetna M. Vyas in “Construction 

material management on construction sites" focus on material 

and equipment cost. According to him, construction materials 

and equipment may constitute more than 70% of the total cost 

for a typical construction project. Therefore the proper 

management of this single largest component can improve the 

productivity and cost efficiency of a project and help ensure its 

timely completion. One of the major problems in delaying 

construction projects is poor materials and equipment 

management. [3] 

P. Swapna and N. Samuyelu in “Social security regarding 

employee or labour welfare” focus on relationship between 

working management. According to him, The worker’s 

discontentment manifested through different forms has been 

analyzed and evaluated to understand the union management 

relations. The evolution, growth and functioning of the trade 

unions have been studied to locate the drawbacks among them. 

Suggestions have been offered for strengthening and 

reforming the trade unions keeping in view the opinions of the 

workers. A critical analysis of the role and scope of the 

personnel department has also been attempted [4]. 

Carmen Zarzu, Cezar Scarlat and Pınar Falcioglu in “Team 

composition and team performance: achieving higher quality 

results in an international higher education environment” deals 

with A consistent theory on building successful teams was 

constructed by R. Meredith Belbin and his collaborators from 

the Industrial Training Research Unit (ITRU) from 

Cambridge, over years of solid multi industry and multi 

country research. Issues like ideal size of the team, why teams 

succeed or fail, team leadership, designing a winning team, 

key team roles were addressed, studied and eventually offered 

solutions. The theory is centered on the team roles and how 

they better match in order to avoid conflicts, and build sound 

management teams. In order to contribute to the empirical 

literature on Belbin's theory, the present study is focused on 

building teams in line with the team roles defined in the theory 

where the teams are composed of international students 

working on their academic projects with the aim of achieving 

higher quality results and work satisfaction. [5] 

According to Frances A. Kennedy, teams generally go through 

four stages [6]: 

2.1. Forming (orientation): 

This stage is characterized by introductions and socializing 

activities. In some teams, members may be somewhat tentative 

and may not fully understand the purpose of the team. But in 

others, they may get right down to identifying what each 

member can contribute to meeting the objective and planning 

an agenda  
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2.2. Storming (dissatisfaction/conflict): 

This stage is characterized by individual assertiveness, hidden 

agendas, conflict, and discomfort. Significant role negotiation 

is the undercurrent. This stage provides a foundation for 

effective interaction in the next stages. Groups may form, and 

a struggle for leadership may take place. Individual members 

may be dissatisfied with the team’s performance at this stage 

and may reflect that feeling with dishonorable comments 

about the team. 

2.3. Norming (resolution/cooperation): 

The team begins to refocus on their task or objective and to 

develop a team spirit. Leadership may be shared among group 

members. Problems are addressed as mutual rather than 

individual. Real progress toward the team’s objective is made. 

2.4. Performing (productivity): 

Members feel high morale within the team, loyalty to the 

team, and an identity that may be represented by a logo or 

name. Members may participate equally. 

This paper summarize skills require, material and equipment, 

safety and forming the best team for the construction projects. 

It also investigate the formation of team and characteristic 

skills 

   

3. PERFORMANCE OF MANAGEMENT 

TEAM  

Performance measures are recognized as an important element 

of all total quality management programs. Managers and 

supervisors directing the efforts of an organization or a group 

have a responsibility to know how, when, and where to 

institute a wide range of changes. These changes cannot be 

sensibly implemented without knowledge of the appropriate 

information upon which they are based.  

To address these issues, the steering committee members 

commissioned a work group to study the development, 

implementation and operation of performance measurement 

systems. This guidance document, the product of the work 

group, provides a comprehensive, step by step explanation of 

how to develop performance measurements at any level within 

an organization and how to evaluate their effectiveness. 

Most performance measures can be grouped into one of the 

following six general categories. However, certain 

organizations may develop their own categories as appropriate 

depending on the organization’s mission: 

1. Effectiveness: A process characteristic indicating the 

degree to which the process output (work product) conforms to 

requirements. 

2. Efficiency: A process characteristic indicating the degree to 

which the process produces the required output at minimum 

resource cost. 

3. Quality: The degree to which a product or service meets 

customer requirements and expectations. 

4. Timeliness: Measures whether a unit of work was done 

correctly and on time. Criteria must be established to define 

what constitutes timeliness for a given unit of work. The 

criterion is usually based on customer requirements. 

5. Productivity: The value added by the process divided by 

the value of the labour and capital consumed. 

6. Safety: Measures the overall health of the organisation and 

the working environment of its employees. 

 

3.1 Benefits of Performance of management team 

Listed below are important benefits: 

•  To identify whether teams are meeting owner 

requirements. 

•  To ensure decisions are based on fact, not on emotion. 

•  To show where improvements need to be made. 

•  To show if improvements actually happened. 

•  To reveal problems that bias, emotion, and longevity 

cover up. If we have been doing our job for a long time 

without measurements, we might assume incorrectly 

that things are going well.  

•  To identify whether suppliers are meeting the 

requirements. 

 

4. DATA COLLECTION & ANALISIS  

The data is collected from different residential construction 

sites. A response table is to be prepared from two different 

construction sites & the data is based on response level of each 

team member.  To simplify the data analysis, an analysis was 

performed, based upon the responses provided, according to 
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the respondent’s position within his organization. The 

respondents are divided into owner, project manager, engineer, 

contractor, labour etc. The serial numbers are given according 

to the position of each team member from his level i.e. higher 

to lower (1 to 5). 

 

Brief information collected about owner, architectural 

consultant, structural engineer, project manager, senior 

engineer, junior engineer, subcontractor, skilled and unskilled 

labour and their quantity which is required for the project. The 

response views of owner, project manager, engineer, 

contractors and labours are given mainly on the following 

points: 

•  Team Leadership 

•  Team Goals & Objectives 

•  Management Support 

•  Roles & Responsibility 

•  Team Task Processes 

•  Team Relationship 

•  Team Communication 

 

In a response table last column consists of number 1,2,3,4,5 

indicates owner, Project Manager, Engineer, Subcontractor 

and labours respectively while below that, the numbers which 

are in front of characteristics i.e. 1,2,3,4,5 indicates high, 

medium, average, low, unsatisfactory response. 

 

SR.NO. CATEGORY/  

CHARACHERISTICS 

RESPONSE LEVEL 

1 2 3 4 5 

TEAM LEADERSHIP 

1 
Team leader match with 

the team 
     

2 
Team leader guide 

properly to team members 
     

3 

The team leader has 

capability to solve  the 

team problems 

     

4 The team leader has skills      

of a good leader 

5 
Each team member satisfy 

about the team 
     

6 
Team leader cooperate 

with team members 
     

7 
You satisfy about your 

team relation 
     

8 
Each team member satisfy 

about team leader 
     

9 
More and improved 

training required 
     

10 
More emphasis on 

practical training 
     

SR.NO. CATEGORY/  

CHARACHERISTICS 

RESPONSE LEVEL 

1 2 3 4 5 

TEAM GOALS & OBJECTIVES 

11 

 

Awareness of team goals 

& objectives 
     

12 
Performance of team as 

per goals & objectives 
     

13 
Achievement of goals at 

the end of task 
     

14 
Working of team members 

as per the goals or not 
     

15 
Satisfaction  about goals & 

objectives 
     

16 

Implementation of goals 

time to time & according 

to site condition 

     

MANAGEMENT SUPPORT ( Higher to Lower) 
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17 

Support of higher 

management/authority to 

team member 

     

18 
Cooperation of 

management with team 
     

19 

Management 

understanding  each team 

members his role 

     

SR.NO. CATEGORY/  

CHARACHERISTICS 

RESPONSE LEVEL 

1 2 3 4 5 

20 
Satisfaction of member 

about team management 
     

ROLES & RESPONSIBILITY 

21 
Knowing the roles & their 

responsibility of team 
     

22 
Working of member as per 

the role 
     

23 

Responsibility of team 

during the accident at the 

site 

     

24 

Punishment/ action against 

non performance of role 

by member 

     

TEAM TASK PROCESSES 

25 Planning of team task      

26 
Progress of task by each 

team member 
     

27 
Follow the team process 

by team member 
     

TEAM RELATIONSHIP 

28 Maintaining team relation      

29 Relationship between team      

at different level 

SR.NO. CATEGORY/  

CHARACHERISTICS 

RESPONSE LEVEL 

1 2 3 4 5 

TEAM COMMUNICATION 

30 

Communication between 

each team member 

(Horizontal 

Communication) 

     

31 

Communication between 

lower to higher authority 

(Vertical Communication) 

     

Response Level 

High – 1,          Medium – 2,              Average – 3, 

Low – 4,          Unsatisfactory – 5,     No comment – 0 

Table-1: Response Level Table of Each Factor For Project I 

and II. 

 

Table-2: Percentage of Success of Project Performance. 

 

5. CONCLUSIONS 

The study is mainly focused on the performance of team in 

construction industry.  Performance management is very 

important in construction industry. Because a well perform 

management gives better results than other. Performance of 

team can be depends upon the characteristics such as 

leadership, goals & objectives, management supports, roles & 

responsibilities, task process, relationship and communication. 

So these characteristics are assessed and improvements 

suggested. It conclude that, 

•  As we know that the performance of project depends 

upon the working of site management team. So it is the 
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responsibility of site management team to  plan the work 

and use appropriate method to increase the performance 

of project. Therefore, management team goals should be 

set at the beginning of the initial stage based upon the 

team and from his supervisor.  

•  From the recent study it is observed that the performance 

of management team is assessed on the factors such as 

leadership, goals & objectives, management supports, 

roles & responsibilities, task process, relationship and 

communication etc. So if any one of these factor gets 

low then it effect on the performance of team directly. 

•  As we know that better understanding between team 

members is increased by the development of personal 

relationship and learning about each team member’s 

strength. So each team member trust to another and 

understand the risk in their roles for the project’s 

success. 

•  To improve the project output in construction industry 

guiding project managers at all levels with clear 

responsibility for coaching, monitoring and improving 

performance of their respective team. Hence for 

continuous improvement to manager’s skills on 

performance management, including setting and 

measurement, coaching, appraising and motivating staff. 

•   The working of each team member from higher to lower 

level has directly effects on construction industry. 

Because any pending/uncompleted task can stop other 

tasks which depends on it. So every team member 

understands his impact on construction project 

environment. 

•  Senior management's leadership and support to the team, 

promotes team members about their goals & objectives.  

Therefore the whole team develops good working 

condition and ultimately the environment  

•  During construction work, team members arises certain 

problems means about site or personal. So management 

should discuss and learn the problem and a proper 

solution is found out. 

•  As the good communication interlock the team member 

and maintained good relation. It acts as a mediator 

between the members to discuss and solve their problem 

from different levels. 

•  The project manager should have power to handle the 

site. 

•  From data analysis, it has been seen that, the percentage 

of performance of success for Project-I and Project-II are 

49.15 & 69.66.  So, it concludes that performance 

increases with increasing & maintaining the seven 

characteristics of a team. 

•  So finally from this study it conclude that as the 

performance of management team increases the project 

should complete within estimated time and benefit cost 

ratio also increases. The performance also improves the 

quality and makes team unite. 
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ABSTRACT 

Data mining uses a technique of Association Rule Mining to generate rules in an efficient way. Association rule learning is a 

popular and well researched method for discovering interesting relations between variables in large databases. The main problem 

that occurs is, handling the large databases. The paper presents the methodology to find the association rules from a large dataset. 

It also puts forward the ways to deal with the large datasets and determines the factors on which the generation of association rules 

is dependent. Thus, the association rules are generated by two ways considering the support count which is user defined and 

secondly, generated in accordance with the database with minimum memory usage. One such large database that is under 

consideration is census data set which is significant in the stock exchange system. The input data is pre-processed and the factors 

like memory usage and total time are accounted. Upon generation of the association rules the variance and the difference is 

recorded and they are compared for their accuracy. 

 

Keywords: Mining, Association Rule, Database, Support Count, Census, Variance and Accuracy. 

 

1. INTRODUCTION 

Database mining is the computational process of discovering 

patterns in large data sets involving methods at the intersection 

of artificial intelligence, machine learning, statistics, and 

database systems. The overall goal of the data mining process 

is to extract information from a data set and transform it into 

an understandable structure for further use. Apart from the raw 

analysis step, it involves database and data management 

aspects, data pre-processing, model and inference 

considerations, interestingness metrics, complexity 

considerations, post-processing of discovered structures, 

visualization, and online updating. The actual data mining task 

is the automatic or semi-automatic analysis of large quantities 

of data to extract previously unknown interesting patterns such 

as groups of data records (cluster analysis), unusual records 

(anomaly detection) and dependencies (association rule 

mining). Data mining is also the analysis step of the 

"Knowledge Discovery in Databases" process, or KDD. 

The paper implementations are done mainly in three stages: 

1. Pre-processing 

2. Data mining  

3. Results validation 

Pre-processing – Before the mining algorithms are applied 

there is a need to gather data. Once the data is made available 

it should be large enough so that the relevant patterns can be 

revelled. Once the relevant patterns are found then the 

appropriate mining strategy could be applied to mine them. 

This section makes use of the partitioning algorithm to 

partition the large data into subsets.  

 

Data Mining – The paper makes use of the following: 

1. Association Rule Learning: It searches for the 

relationships between different variables.  
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2. Summarization: provides a more compact 

representation of the data set, including visualization 

and report generation. 

Result Validation- It involves the depiction whether the 

patterns are really relevant or not. After applying the data 

mining algorithms the results generate the relevant patterns.  

Thus, one of the main challenges in database mining is to have 

such techniques and procedures that can handle large volumes 

of data. This is because most of the mining algorithms perform 

their computations over entire database and the databases are 

very large. Thus, the generation of association rules from these 

large databases is a crucial task under consideration.  

The main aim of the implementation of this paper is to 

compare various parameters based on the support count values 

which may be user defined or found accurately as per the 

nature of the dataset. The validation of the user defined values 

is done by using simple Apriori algorithm and the exact values 

of the support counts are found by the linear and polynomial 

strategies. 

 

2. IMPORTANCE OF ASSOCIATION 

RULE MINING 

It is intended to identify strong rules discovered in databases 

using different measures of interestingness. Based on the 

concept of strong rules, introduction to association rules for 

discovering regularities between products in large-scale 

transaction data recorded by point-of-sale (POS) systems in 

supermarkets has been done.  

For example, the rule found 

in the sales 

data of a supermarket would indicate that if a customer buys 

onions and potatoes together, he or she is likely to also buy 

hamburger meat. Such information can be used as the basis for 

decisions about marketing activities such as, e.g., promotional 

pricing or product placements. In addition to the above 

example from market basket analysis association rules are 

employed today in many application areas including Web 

usage mining, intrusion detection, Continuous production and 

bioinformatics. Association rules are usually required to 

satisfy a user-specified minimum support and a user-specified 

minimum confidence at the same time. Association rule 

generation is usually split up into two separate steps: 

1. First, minimum support is applied to find all frequent 

item sets in a database. 

2. Second, these frequent item sets and the minimum 

confidence constraint are used to form rules. 

While the second step is straightforward, the first step needs 

more attention. 

Finding all frequent item sets in a database is difficult since it 

involves searching all possible item sets (item combinations). 

The set of possible item sets is the power set over and has 

size (excluding the empty set which is not a valid item 

set). Although the size of the power set grows exponentially in 

the number of items  in , efficient search is possible using 

the downward-closure property of support(also called anti-

monotonicity) which guarantees that for a frequent item set, all 

its subsets are also frequent and thus for an infrequent item set, 

all its supersets must also be infrequent. 

 

Figure 2.1: Downward Closure Property 

In the above figure frequent item set is lattice, where the color 

of the box indicates how many transactions contain the 

combination of items. Note that the lower levels of the lattice 

can contain at most the minimum number of their parents 

items; eg: {ac} can have only at most min (a,c) items. This is 

called downward closure property. 

 

3. DATASET USED 

The dataset was collected from the site “UCI repositories” 

(http://archive.ics.uci.edu/ml/datasets.html). This is a large 

repository of data where in numerous datasets are available. 

The UCI Machine Learning Repository is a collection of 
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databases, domain theories, and data generators that are used 

by the machine learning community for the empirical analysis 

of machine learning algorithms. The archive was created as an 

ftp archive in 1987 by David Aha and fellow graduate students 

at UC Irvine. Since that time, it has been widely used by 

students, educators, and researchers all over the world as a 

primary source of machine learning data sets. As an indication 

of the impact of the archive, it has been cited over 1000 times, 

making it one of the top 100 most cited "papers" in all of 

computer science.  

Note: 

•  The dataset that is used for this project is extracted from 

the census bureau database found at 

http://www.census.gov/ftp/pub/DES/www/welcome.ht

ml donated by Ronny Kohavi and Barry Becker.  

•   It is split into train-test using MLC++ GenCVFiles 

(2/3, 1/3 random).  

•  There are 48842 instances, mix of continuous and 

discrete. Also, 45222 if instances with unknown values 

are removed.  

•  The Extraction was done by Barry Becker from the 

1994 Census database.   

•  A set of  reasonably clean records were extracted using 

the following conditions: 

     ((AAGE>16) && (AGI>100) && (AFNLWGT>1)&& 

(HRSWK>0)) 

The census dataset is basically considered because of the 

requirement of large dataset. Thus the dataset is pre-processed 

for generating association rules. 

The choice of dataset is significantly important. Similar to 

census dataset other datasets such as bank datasets, stock 

exchange datasets etc. can be used. One of the key point in 

choosing the dataset is it should have large size and relevant 

entries. The entities in the datasets should be significantly 

different and distinguished from one another. Any limitations 

if cited are to be taken care of before proceeding to pre-

processing step. 

 

4. METHODOLOGY AND PROCEDURE 

       4.1 Block Diagram 

 

Figure 4.1 Block diagram of the proposed System 

 

•  The user will select the large dataset as an input. 

•  The partitioning algorithm is applied to obtain the 

partitions. 

•  Decision is made depending on the value of support 

count whether it is user defined or non-user defined. 

•  If the support count is user defined then directly 

apply Apriori algorithm and find the frequent item 

sets. 

•  If the support count is not user defined then its value 

is found out by either of the two methods i.e. linear 

strategy and/or polynomial strategy. 

•  With the determined support count value as per the 

nature of the dataset again the Apriori algorithm is 

executed and frequent item sets are found out. 

•  The generated item sets depending on the value of 

support count is compared for various parameters. 

 

5. DATA PREPROCESSING MODULE  

For the generation of the frequent item sets the dataset must be 

in a format suitable for finding the associativity. The 

transactions in the dataset must be converted into a suitable 

format so that their comparison can be done and the 

  



 
INTERNATIONAL JOURNAL FOR RESEARCH IN EMERGING SCIENCE AND TECHNOLOGY, VOLUME-1, ISSUE-4, SEPTEMBER-2014                               E-ISSN: 2349-7610 

 

VOLUME-1, ISSUE-4, SEPTEMBER-2014                                COPYRIGHT © 2014 IJREST, ALL RIGHT RESERVED                                                                    22 

 

associativity between various attributes can be found. 

Therefore, the transactions are in the form (TID, ij, ik, in). The 

items in a transaction are kept in lexicographic order. The 

algorithm can be straightforward applied when transactions are 

kept normalized in (TID, item) form. Also TIDs are 

monotonically increasing.   

 

6. APRIORI ALGORITHM 

In computer science and data mining, Apriori is a classic 

algorithm for learning association rules. Apriori is designed to 

operate on databases containing transactions. Other algorithms 

are designed for finding association rules in data having no 

transactions. 

As in common in association rule mining, given a set of item 

sets, the algorithm attempts to find subsets which are common 

to at least a minimum number C of the item sets. Apriori uses 

a “bottom up” approach, where frequent subset are extended 

one item at a time (a step known as candidate generation), and 

groups of candidates are tested against the data. The algorithm 

terminates when no further successful extensions are found. 

Apriori uses breath- first search and a tree structure to count 

candidate item sets efficiently, generates candidate item sets of 

length k from item sets of length k-1. Then it prunes the 

candidates which have an infrequent such pattern. According 

to the downward closure lemma, the candidate set contains all 

frequent k-length item sets. After that, it scans the transaction 

database to determine frequent item sets among the candidates. 

 

6.1 Key Concepts 

•  Frequent Item sets : The sets of item which has 

minimum            support (denoted by L, for the ith 

item set) 

•  Apriori Property : Any subset of frequent item set 

must be frequent. 

•  Join Operation: To find Lk, a set of candidate k-item 

sets is generated by joining Lk-1 with self. 

 

6.2 A brief description of the algorithm 

1. Find all frequent item sets: 

•  Get frequent items: 

- Items whose occurrence in database is 

greater than or equal to min_support 

threshold. 

•   Get frequent item sets: 

- Generate candidates from frequent items. 

- Prune the results to find the frequent item 

sets. 

2. Generate strong association rules from frequent item 

sets 

•   Rules which satisfy the min_support and 

min_confidence threshold. 

6.3 Steps of Apriori Algorithm 

1. L1= {large 1-itemsets}; 

2. For (k=2; Lk-1≠Ф; k++) do begin 

3. Ck= apriori-gen(Lk-1); //New candidate 

4. Forall transactions tϵD do begin 

5. Ct= subset(Ck,t); // Candidates contained in t 

6. Forallcandidiates c ϵ Ct do 

7. c.count ++; 

8. end 

9. Lk= {c ϵCk | c.count ≥ minsup} 

10. end 

11. Answer = UkLk; 

In Apriori algorithm the first pass of the algorithm simply 

counts item occurrences to determine the large 1-itemsets. A 

subsequent pass, say pass k, consists of two phases. First, the 

large item sets Lk-1  found in the (k-1)th pass are used to 

generate the candidate item sets Ck, using the apriori–gen 

function. Next, the database is scanned and the support of 

candidates in Ck is counted. For fast counting, we need to 

efficiently determine the candidates in Ck that are contained 

in a given transaction t. 

 

7. PARTITIONING ALGORITHM 

Partitioning algorithm works in two scans of the database. In 

one scan it generates a set of all potentially large item sets by 

scanning the database once. This is a superset of all large item 

sets. During the second scan, counters for each of these item 

sets are set up and their actual support is measured in one scan 

of the database. 
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The algorithm executes in two phases. In the first phase, the 

partition algorithm logically divides the database into a 

number of non- overlapping partitions. The partitions are 

considered one at a time and all the large item sets for that 

partition are generated. At the end of phase I, these large item 

sets are merged to generate a set of all potential large item 

sets. In phase II, the actual supports for these item sets are 

generated and the large item sets are identified. The partition 

sizes are chosen such that each partition can be accommodated 

in the main memory so that the partitions are read only once in 

each phase. 

 

Definition: A partition p € D of the database refers to any 

subset of the transactions contained in the database D. Any 

two different partitions are non- overlapping i.e., pi∩pj =Ф, 

i≠j. We define local- support for an item set as a fraction of 

transaction containing that item set in a partition. We define 

local candidate item set to be an item set that is being tested 

for minimum support within a given partition. A local large 

item set to be an item set that is being tested for minimum 

support within a given partition. A local large item set is an 

item set whose local support in a partition is at least the user 

defined support. A local large item set may or may not be 

large in the context of entire database. We define global 

support, global large item set, and global candidate item set as 

above except they are in the context of entire database D. Our 

goal is to find all global large item sets. 

 

Table: Notation 

Ck
p Set of local candidate k-item sets in partition p 

Lk
p Set of local large k-item sets in partition p 

Lp Set of all local large item sets in partition p 

Ck
G Set of global candidate k- item sets 

CG Set of all global candidate item sets 

Lk
G Set of global large k- item sets 

 

We use the notation shown in Table. Individual item sets are 

represented by small letters and sets of item sets are represented 

by capital letters. When there is no ambiguity we omit the 

partition number when referring to local item set. We use the 

notation c[1],c[2],…,c[k] to represent a k-item set c consisting 

of items c[1], c[2],….,c[k]. 

7.1 Pseudocode of Partitioning Algorithm: 

1. P = partition_database (D) 

2. n = Number of partitions 

3. For i= 1 to n begin // Phase I 

4. read_in_partition(piϵP) 

5.       Li = gen_large_itemsets(pi) 

6. end 

7. for (i=2;  Li
j≠Ф, j=1,2,………n; i++) do 

8. Ci
G=Uj=1,2,……..,nLi

j //Merge Phase 

9. for i=1 to n begin // Phase II 

10. read_in_partition (piϵ P) 

11.          for all candidates c ϵ CGgen_count (c, pi) 

12. end 

13. LG = { c ϵ CG| c.count ≥ minSup} 

Algorithm: Initially the database D is logically 

partitioned into n partitions. Phase I of the algorithm takes 

n iterations. During iteration i only partition pi is 

considered. The function gen_large_itemsets takes a 

partition pi as input and generates local large item sets of 

all lengths, L1
i,L2

i,……Ll
i as the output. In the merge 

phase the local large item sets of same lengths from all n 

partitions are combined to generate the global candidate 

item sets. In phase II, the algorithm sets up counters for 

each global candidate item set and counts their support for 

the entire database and generates the global large item 

sets. The algorithm reads the entire database once during 

phase I and once during phase II. 

 

8. ESTIMATING SUPPORT COUNT 

STRATEGIES 

Suppose that the users specify a minimum-support r_minsupp 

with respect to the interval [0,1]. We need to determine the 

desiredminsupp for mining database D for which the support 

interval is [a,b], implemented by the mapping f: [a,b] → [0,1]. 

Very often, such a mapping f is hidden.  Therefore, we should 

find an approximate polynomial function ḟ for f. Here is a 

strategy for constructing the mapping. 
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Let X in [a,b] and Y in [0,1]be x1, x2,……….,xn, and y1, 

y2,………..,yn as listed below: 

 

 

 

 

A method for finding an approximate polynomial function ḟ  

for f  between X and y can be performed by the following 

theorem: 

Theorem 1: For X and Y, the approximate polynomial 

function for fitting the above data can be constructed as  

F�x� � F1�x� � ∑ �Fi � 1�x��∏ �x � xj����
���

�
���       

…………(8.1) 

Where, 

Fk(x)=((x- x2k)/(x2k-1 –x2k))(Gk(x2k-1)  + 

           ((x-x2k-1)/(x2k –x2k-1)) (Gk(x2k)) 

k= 1,2, …………..N; N is the number of fitting times; and Gk 

is the fitted data. 

F(x) is the approximation function of f  that we desire.It is a 

polynomial function for which the order is not over 2N+1.  

Using this approximation function, we can generate an 

approximate minsupp from the given r_minsupp. 

 

8.1 Simplifying the polynomial function 

It is unrealistic to obtain so many point pairs for 

constructing the approximation function of  f using the 

above theorem. The following subsection describes the 

simple and useful approximation function of  f. 

1. Linear Strategy 

 

f (x) = (1/(b-a))x + (a/(a-b)) ……………………..(8.2) 

 

2. Polynomial Strategy 

 

f(x) = (1/  (bn-an))xn + (an/(an-

bn))………………….(8.3) 

These equations would give the value of the support 

count as per the dataset. This value would be used to 

generate association rules. 

 

8.2 Identifying frequent item sets by polynomial 

approximation 

Based on the polynomial approximation and support- 

confidence framework, we can define that J is a frequent 

item set of potential interest, denoted by fipi(J)2, if and 

only if  

fipi (J) = supp(J) ≥ minsupp  X, Y: X U Y    = J ^ X ∩ Y = 

Ф ^ supp (X U Y)/ sup (X) ≥ minconf suppm (X U Y) – 

supp (X) supp(Y) ≥ mininterest 

Where minsupp, minconf, and mininterest are the 

thresholds of minimum-support, minimum confidence (for 

the purpose of association rule analysis), and minimum 

interest, respectively. 

 

9. IMPLEMENTATION DETAILS 

9.1 Partitioning the database  

 

After following the partitioning algorithm we get the records 

in the database being partitioned into sub partitions. It also 

shows the minimum occurrence of the attribute. This is the 

first stage where in we have to just divide the records into ‘n’ 

number of sub records so the number of scans is just restricted 

x1       x2      ………  xn X

y1        y2      …..…   yn Y
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to two. Thus by doing this the large database would be 

scanned only twice reducing the large CPU overheads.  

 

9.2 Determination of Exact Support Count 

Value 

As per the dataset this snapshot finds the frequent item set 

and displays the exact value of the support count as per two 

strategies viz. Linear Strategy and Polynomial Strategy.  By 

using this value of the support we can find the number of 

candidate sets. The results produced by these values differ 

from any value from the users. 

 

 

10. RESULTS AND OBSERVATIONS 

 

 

Notations: 

A= Strategies 

B= Support (%) 

C= Candidate Count 

D= Algorithm Stopping Size 

E= Frequent Item Set Count 

F=Maximum Memory Usage (mb) 

G= Total Time (ms) 

 

11. CONCLUSION 

In this paper, the support count was a major factor focused on 

when finding the frequent item sets. In most of the algorithms 

on mining association rules the support count was user 

defined. But when it takes the user defined values the results 

are not accurate and vary from user to user. Thus, here an 

attempt is made to find the exact value of the support as per 

the nature of the database using linear strategy and polynomial 

strategy. Apart from the support count various other factors 

like candidate count, algorithm stopping size, frequent item set 

count, maximum memory usage and total time are also 

accounted.  
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ABSTRACT 

Information of the tree species based on  leaf can be viewed from Tree hand book which is little tedious job. Hence a need arises 

to develop a system which will find out information of tree by taking an image of a leaf. Here vein structure extraction and edge 

detection approaches are combined to increase accuracy of leaf based tree recognition system. And also using GPS users can 

locate the different locations where any particular plan can be found. It is useful for peoples who working in Medicinal industry, 

Ayurveda industry and foreigners to understand the rich bio-diversity of our country. It is just a way to put Smartphone or tablets 

owners more familiar with nature around them and to sense the power of citizens to map the various species and the diversity of 

trees with more detail information.  

Keywords: Smartphone, Tablet, Leaf, GPS,   recognition system 

 

1. INTRODUCTION 

 A good understanding of plants is necessary to improve 

agricultural productivity and sustainability, to discover new 

pharmaceuticals, to plan for and mitigate the worst effects of 

climate change, and come to a better understanding of life as a 

whole. With a growing human population and a changing 

climate, there is an increasing threat to many ecosystems. It is 

therefore becoming increasingly important to identify new or 

rare species and to measure their geographical extent as part of 

wider biodiversity projects. 

A leaf classification is an important component of 

computerized living plan recognition. In the past decade, 

various approaches have been proposed for characterizing 

plant leaves. It is impossible for any botanist to know more 

than a tiny fraction of the total number of named species, 

which makes the further research on plants difficult.  

The advance information technologies provide a potentially 

very attractive solution of building a computerized plant 

identification system for the central management of plant data. 

This has led to an increasing interest in automating the process 

of species identification and related tasks.  

 When the   people roaming in forest and need to know about a 

particular tree species then there is no such a way that ,it will 

help them to identify trees in few seconds. To identify tree 

either we should use Tree identification book which provides 

the information about trees, but it is very difficult to identify 

correct tree species manually from large number of tree 

records. Another way is we can capture a photo of that tree’s 

leaf and  then we need to visit web sites where we need to find 

out the correct tree species by comparing images manually 

which is also a tedious job. Hence to need arises to develop 

application which will use captured image of trees leaf and 

will return results to users. 

 

2. LITERATURE SURVEY 

There are about 250000 species of flowering plants that have 

been named and classified on earth. Many researchers have 

tried to identify plant leaves by applying several techniques 

that are briefly reviewed below. Tian et al. developed a 

machine vision system to detect and locate tomato seedlings 

and weed plants in a commercial agricultural environment 

[20]. Guyer et al. implemented an algorithm to extract 

plant/leaf shape features using information gathered from 

critical points along object borders, such as the location of 

angles along the border (and/or) local maxima and minima 

from shape described by curvature of the leaf boundary at two 



 
INTERNATIONAL JOURNAL FOR RESEARCH IN EMERGING SCIENCE AND TECHNOLOGY, VOLUME-1, ISSUE-4, SEPTEMBER-2014                    E-ISSN: 2349-7610 

 

VOLUME-1, ISSUE-4, SEPTEMBER-2014                                COPYRIGHT © 2014 IJREST, ALL RIGHT RESERVED                                                                                        28 

 

growth stages [25]. Thompson et al. suggested that plant 

shape features might be necessary to distinguish between 

monocots and dicots for intermittent or spot spraying [27]. 

All the above researcher uses the methods are based on the 

object shape matching function. The following researcher 

uses the color based techniques. Kataoka et al. developed an 

automatic detection system for detecting apples ready for 

harvest, for the application of robotic fruit harvesting [19]. 

Woebbecke et al. developed a vision system using color 

indices for weed identification under various soil, residue and 

lighting conditions [30]. Franz et al. identified plants based 

on individual leaf shape described by curvature of the leaf 

boundary at two growth stages [25].   

Ninoyama and Shigemori analyzed binary images of whole 

soybean plants viewed from the side [26]. A weed detection 

system for Kansas wheat was developed using color filters by 

Zhang and Chaisattapagon. The following researcher 

usemethods are texture based technique. Haralick et al. used 

gray level co-occurrence features to analyze remotely sensed 

images [33]. Tang et al. developed a texture-based weed 

classification method using Gabor wavelets and neural 

networks for real-time selective herbicide application. 

 

2.1. Challenges in Botanical Morph Metrics: 

        Although morph metrics and image processing are well-

established and broad disciplines, botanical morph metrics 

presents some specific challenges. Here, we discuss some of 

these, including specimen deformations, unclear class 

boundaries, feature selection and terminology. 

 Leaves and flowers are non-rigid objects, leading to a variety 

of deformations. Many leaves have a three-dimensional nature, 

which increases the difficulty of producing good quality leaf 

images and also results in the loss of useful structure 

information. Archived specimens may also be damaged as they 

are dried and pressed, but even live specimens may have 

insect, disease or mechanical damage. Automated systems 

must be robust to such deformations, making soft computing 

and robust statistics highly attractive. One source of confusion 

when botanists and computer scientists collaborate concerns 

terms such as ‘‘classify’’ and ‘‘cluster’’. In taxonomy, 

‘‘classification’’ may be defined as the process of grouping 

individuals based on similarity, in order to define taxa such as 

species or genera . 

In computer science by contrast, ‘‘classification’’   refers to 

the assigning of an individual example to one of a finite 

number of discrete categories, whereas ‘‘clustering’’ refers to 

the discovery of groups within a set of individuals, based on 

similarities Care must be taken when using such terms to avoid 

confusion. Any system that is concerned with distinguishing 

between different groups of plants must be aware of the large 

intra-class, and small inter-class variation that is typical of 

botanical samples A number of classifiers have been 

developed that identify the species of a specimen from a digital 

image, as we discuss throughout this paper, and these must be 

robust to this challenge. Similar issues apply to the tasks of 

discovering how many groups exist in a set of examples, and 

what the class boundaries are distinguishing between a large 

numbers of groups is inherently more complex than 

distinguishing between just a few, and typically requires far 

more data to achieve satisfactory performance. 

Even if a study is restricted to a single genus, it may contain 

many species, each of which will encompass variation between 

its constituent populations. Different features are often needed 

to distinguish different categories of plant. For example, whilst 

leaf shape may be sufficient to distinguish between some 

species, other species may have very similar leaf shapes to 

each other, but have different colored leaves. No single 

feature, or kind of feature, may be sufficient to separate all the 

categories, making feature selection a challenging problem. 

Besides these botany-specific issues, more general image 

processing issues, such as the ambiguity caused by unknown 

illumination, pose etc., remain potentially problematic. 

 

3. BASICS CONCEPTS 

       There are many aspects of a plant’s structure and appearance 

that are used by expert botanists in plant morphological 

research. The most useful of these features are usually the two-

dimensional outline shape of a leaf or petal the structure of the 

vein network and the characters of the leaf margin of these, the 

outline shape has received by far the most attention when 

applying national techniques botanical image processing. 
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Fig 1: Main features of typical leaf 

 

3.1. Leaf shape 

There are several reasons underlying the focus on leaf shape. 

Firstly, the shape has perhaps the most discriminative power. 

Although leaves from the same plant may differ in detail, it is 

often the case that different species have characteristic leaf 

shapes, and these have often been used by botanists to identify 

species.  

Secondly, this is the easiest aspect to automatically extract. If a 

leaf is imaged against a plain black or white background, then 

simple threshold techniques can be used to separate the leaf 

from the background, and the outline can then be found by 

simply isolating those pixels of the leaf that border the 

background.  

Thirdly, there are numerous existing morph metric techniques 

which can be applied to leaf shape that have already proven 

their worth for other biological problems and which may 

already be familiar to many botanists. Finally, the gross 

structure of a leaf may be preserved even if the leaf specimen 

is damaged, possibly through age. 

 

Fig 2: Example of leaf shape. 

 

3.2.  Venation structure 

After their shape, the next most studied aspect of leaves is the 

vein structure, also referred to as the venation. Veins provide 

leaves with structure and a transport mechanism for water, 

minerals, sugars and other substances. The pattern of veins in 

a leaf can be used to help identify a plant.  

 

Fig 3: Example of leaf vein structure 

 

3.3. Leaf margin 

The leaf margin, the outer edge of the lamina, often contains 

pattern of ‘‘teeth’’ – small serrated portions of leaf, distinct 

from the typically larger and smoother lobes. Despite being a 

useful feature of leaves for botanists to use when describing 

leaves, the margin has seen very little use in automated leaf 

analysis. Indeed, it has been claimed that ‘‘no computer 

algorithm can reliably detect leaf teeth’’ as yet.  

The plant leaf centroid [24]. Woebbecke et al. developed a 

vision system using shape features for identifying young 

weeds. Franz et al. identified plants based on individual leaf. 

 

Fig 4: Different types of leaf edges 

 

4. PROPOSED SYSTEM 

To increasing the interest of an automatic process of spices 

identification and that related tasks are approach are going to 

implement. 

The steps are required in leaf recognition process are as 

follows: 
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4.1. Classifying  

Whether the image is of a valid leaf ,to decide if it is worth 

processing .Further, using a binary classifier applied to gist 

features. 

 

4.2. Segmenting 

The image to obtain a binary image separating the leaf 

from the background. This is done by estimating 

foreground and background color distributions in the 

situation value space of the HSV color space. 

 

4.3. Extracting 

This curvature features from the binaries image for 

compactly and discriminatively representing the shape of 

the leaf. Histograms of curvature are computed over 

multiple scales by using integral measures of curvatures. 

 

4.4. Comparing  

The features to these from a labeled database of leaf images 

and returning the spices with the closest matches. Due to 

the discriminative power of the feature s and the size of our 

labeled dataset. We use a simple nearest neighbor approach 

with histogram intersection as the distance metric. 

 

5. SYSTEM DESIGN 

 

Fig 5: ileaf system 

 

  The leaf based tree recognition system has following modules: 

5.1. Capturing Leaf Image 

Leaf image could be captured using a scanner or CCD camera. 

The acquired images are RGB color images, so we need to 

convert the colors from RGB to Gray, by which we can avoid 

the color disturbed. 

The formula used for converting the RGB pixel value to its 

gray scale counterpart is given in Equation1.  

Gray = 0.2989 * R + 0.5870 * G + 0.1140 * B          Where R, 

G, B correspond to the color of the pixel, respectively. 

5.2. Leaf Image Acquisition and Processing 

Image acquisition includes plucking leaf from plant and then, 

the digital color image of the leaf is taken with a digital 

camera. After leaf image is obtained some pre-processing is 

needed. This stage includes grayscale conversion, image 

segmentation, binary conversion and image smoothing. 

4.1.  

5.3. Feature Extraction 

The following geometric features which have been used in leaf 

identification systems are described as follows: 

5.3.1. Shape features 

Aspect ratio: Aspect ratio also called as eccentricity is defined 

as ratio between length of the leaf minoraxis (w) and the 

length of the leaf major axis. It is notated as Aspect ratio =w/l 

and Circularity (Circularity is ratio involving area of the leaf 

(a) and square of perimeter (p) of the leaf.) It can be notated as 

Circularity=a/�2 (2). 

5.3.2. Vein features 

Vein features will be extracted by means of morphological 

operations performed on the gray scale image of the leaf. 

There are three different kinds of which are computed as 

follows: 

 

V1=A1/A, 

V2=A2/A and 

V3=A3/A  

Here V1, V2, and V3 characterize the features of the vein; A1, 

A2, and A3 signify the total pixels of the vein, and A denotes 

total pixels present on the leaf. 
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5.4. Classification Techniques 

A classification problem deals with associating a given input 

pattern with one of the distinct classes. Patterns are specified 

by a number of features (representing some measurements 

made on the objects that are being classified), so it is natural to 

think of them as d-dimensional vectors, where d is the number 

of different features. 

 

6. METHODOLOGY 

In this section we discuss a few technical details relevant to the 

speed optimization of our system, mainly, speeding up the 

ART feature extraction as well as the random trees cross-

validation through multi-threading. 

6.1.  ART optimization 

From an algorithmic point of view, General ART coefficient 

extraction is computed as follows: 

Base Computation 

1: for n = 1 to N do 

2:     for m = 1 to M do 

3:  ART bases(n;m)   compute Base(n;m) 

4:     end for 

5: end for 

Coefficient extraction: 

1: for n = to N do 

2: for m = 1 to M do 

3:  for x = 1 to imgResolution do 

4 for y = 1 to imgResolution do 

5:ARTcoeffs(n;m)   ARTcoeffs(n;m) + ARTbases(n; m; x; y) 

_ img(x; y) 

6:end for 

7:end for 

8:  end for 

9: end for 

 

6.2.  Proposed Notable Improvements 

• Firstly, it is noticed that image, being a binary image, has 

values of either 0 or 1 for background or leaf pixels 

respectively. Considering that the average total surface of a 

leaf in an image is about 30% of the total image surface, 70% 

of computation cycles are wasted multiplying base pixels with 

0. Therefore, we use a new coefficient computation algorithm 

which computes ART coefficients only for non-null pixels. 

• Secondly, by computing only bases selected by the attribute 

selection method presented before, it reduces the 

dimensionality of the ART bases structure, allowing for better 

index optimization by the compiler. 

The efficient algorithm is hence defined: 

Base computation: 

1: Read base index vector Biv of size Nd 

2: for i = 1 to Nd do 

3: ART bases(i)  compute Base(Biv(i):n;Biv(i):m) 

4: end for 

Coefficient extraction: 

1: for x = 1 to imgResolution do 

2:     for y = 1 to imgResolution do 

3: if img(x; y) > 0 then 

4: for i = to Nb do 

5: ARTcoeffs(i) = ARTcoeffs(i) + ARTbases(i; x; y) 

6: end for 

7: end if 

8: end for 

9: end for 

The coefficient algorithm represents a 3-fold computational 

time improvement over the general one for the same number of 

computed bases. It can be made equivalent with no base 

selection by generating Biv with all N _ M indexes. 

Furthermore, it produces features ordered by importance. 

Random forests multi-threading cross-validation Due to the 

training time requirements of Random Forests, leave-one-out 

cross-validation becomes highly unpractical for parameter 

testing. However, most modern machines have dual- or quad-
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core CPUs with simultaneous multi-threading technologies, 

allowing for coefficient execution of up to 8 simultaneous 

threads. As a result, we have implemented arandom forest 

multi-threaded cross-validation method which delivers leave-

one-out results from a 200 dimensional, 7000 sample dataset in 

about 45 minutes, using 8 threads on a Intel Core i7-2600K 

Processor with a clock frequency of 3.5Ghz. The method splits 

the task of testing each sample of the training set T, of size n 

train, into ntsubsets of size ntrain=nt, retrieving classification 

errors from each thread and computing the total error. 

Although random forest have internal estimators for training 

and cross-validation error based on the out-of-bag classifiers 

described in Section 3.4.3, we have found that the actually 

retraining  classifier for each test produces more stable error 

estimates. 

 

7. RESULT ANALYSIS 

Comparison of feature point extraction with respect to 

recognition rate: 

The following table 1 shows the comparison of 28 feature 

point extraction and 60 feature point extraction.  

 

 

 

 

 

 

 

 

Table I: Comparison of feature point extraction with respect 

to recognition rate. 

 

The recognition rate obtained for the 28 feature point extraction 

is better than that of 60 feature point extraction. The overall 

performance of the 28 feature point extraction is very good over 

the 60 feature point extraction. For all dataset the recognition 

rate obtained are better for 28 feature point extraction. 

 

7.1. Comparison on the basis of Time 

The comparison is done the basis of time require for feature 

extraction and training the neural network for both the scheme 

that is 28 and 60 feature point extraction. The time require for 

28 feature point extraction is relatively less while time require 

for 60 feature point is more than that of 28 feature point 

extraction scheme. In 28 feature extraction scheme system find 

28 feature points while the for 60 feature point extraction 

system find 60 feature points that’s why the time require to 

extract 60 feature from leaf image takes more time while the for 

28 feature points system takes less time. The following table 2 

shows the time require for feature extraction and training the 

neural network. 

 

Sr. 

No 

No of 

Samples 

Time required 

for 28 feature 

point extraction 

and training  

Time required for 

60 feature point 

extraction and 

training 

1 5 x 10  0.65 min  6.27 min  

2 10 x 10  4.32 min  7.66 min  

3 15 x 10  6.03 min  11.70 min  

4 20 x10  8.36 min  14.77 min  

Table II: Comparison of 28 and 60 feature point extraction 

with respect to time. 

 

8. CONCLUSION 

The proposed leaf based tree recognition system is 

implemented for recognition of leaf image. The concept of 

propose leaf recognition system can be useful for many those 

are find difficulties to recognize the correct leaf.Due to the 

combined approach of vein structure extraction and edge 

detection accuracy of system will be increased by 2-3% 

compared to other methods.It will allow the smartphone or 

tablets owners to get more in touch with the nature around 

them and also will help the citizens to map the various species 

and the diversity of trees with more detail information.  
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ABSTRACT 

An ad-hoc sensor and data routing in them is a most significant research direction in sensing. It is found that all examined 

protocols are susceptible to vampire attack, which is difficult to detect. In this project we explore resources exhausting attack at 

the routing protocol layer, which disables network permanently by quickly draining nodes battery power. In this project we 

discuss the method to reduce the vampire attack using PLGP-a identifying malicious attack. Theoretical worst case energy usage 

can increase by as much as a factor of O(N) per adversary per packet, where N is the network size. 

 

Keywords— Denial of service, security, routing, PLGP-a (parno ,luk, gausted and perrig wih attstations ) ad-hoc networks, sensor 

networks, wireless networks. 

 

1. INTRODUCTION 

 An ad-hoc sensor network is a decentralized collection of 

wireless mobile nodes forming a temporary network without 

the aid of any established structure. It will promise to present 

new application in the future as like, instantly deployable 

communication for first responder and military, on-demand 

computing power and continuous connectivity In WSN’s ,act 

as router to relay every other node’s packets to enhance 

performance and deployment  i.e., the traffic originating from 

a node is usually passed through other nodes to the destination. 

 In this paper we consider the how routing protocol, to be 

secures its lack of protection from vampire attack. Vampire  

attack are not protocol specific in that they do not depend on 

design properties or implementation faults of specific routing 

protocols, but rather utilize common properties of protocol 

classes such as link-state, source routing, geographic, distance 

vector, and beacon routing. Neither do these attacks depend on 

flooding the network with huge amounts of data, but 

somewhat try to transmit as little data as possible to attain the 

biggest energy drain, preventing a rate limiting solution. These 

attacks are very hard to detect and prevent because Vampires 

use protocol compliant messages. Evaluate the vulnerabilities 

of existing protocols to routing layer battery reduction attacks. 

Existing work on secure routing attempts to confirm that 

intruder cannot cause path discovery to return an invalid 

network path, but Vampires do not modify discovered paths 

instead of that it uses existing valid network paths and 

protocol compliant messages. The process of routing a packet 

in an ad hoc wireless network. Hence, we define Vampire 

attacks as the composition and transmission of a message that 

causes an increase in the cumulative energy consumption by a 

network than if an honest node transmitted a message of 

identical size to the same destination. 

 

2. LITRETURE REVIEW 

Gowthami. M [1] Form this paper. The vampire attack is a 

resource depletion attacks at the routing protocol layer, which 

permanently disconnect the networks by quickly draining 



 
INTERNATIONAL JOURNAL FOR RESEARCH IN EMERGING SCIENCE AND TECHNOLOGY, VOLUME-1, ISSUE-4, SEPTEMBER-2014                     E-ISSN: 2349-7610 

 

VOLUME-1, ISSUE-4, SEPTEMBER-2014                                COPYRIGHT © 2014 IJREST, ALL RIGHT RESERVED                                                                                        36 

 

nodes’ battery power. These “Vampire” attacks are not 

specific to any specific protocol, but rather depend on the 

characteristics of many popular classes of routing protocols. 

these attacks do not depend on particular protocols or 

implementations, but rather expose vulnerabilities in a number 

of popular protocol classes. We showed a number of proof-

ofconcept attacks against representative examples of existing 

routing protocols using a small number of weak adversaries. 

We proposed against some of the forwarding-phase attacks 

and  against some of the forwarding-phase attacks and 

described PLGPa,. Derivation of damage bounds and defenses 

for topology discovery, as well as handling mobile networks, 

is left for future work. 

G. Vijayanand [2] In this paper  the security work in this area 

is priority and primarily focusing on denial of communication 

at the routing or medium access control levels. Finding of 

vampire attacks in the network is not a easy one. It’s very 

difficult to detect, devastating .A simple vampire presenting in 

the network can increasing network wide energy usage. The 

proposed technique routing protocol are provably bounds 

damage from Vampire attacks by verifying that packets 

consistently make progress toward their destinations and 

reduce the reimbursement. 

  Lina R Deshmukh [3] At the time of  sensing and pervasive 

computing ad-hoc low-power wireless networks are an 

exciting research. First security work has first focused on 

denial of communication at the routing or levels of media 

access control. We find that all examined protocols are 

affected to Vampire attacks ,which are destructing, hard to 

detect, and are easy to carry out using as few as one malicious 

insider sending only protocol compliant messages. In case of 

worst case, a single Vampire can increase network-wide 

energy usage by a factor of O (N), where N in the number of 

nodes of network. The methods we discuss to reduce  the types 

of attacks which include a new proof-of- concept protocol that 

bounds the damage caused by Vampires during the packet 

forwarding phase. Depending on the location of the attacker, 

network energy expenditure during the forwarding phase 

increases. Authors proposed defences against some of the 

forwarding-phase attacks and   PLGP-a.  

Susan Sharon George [4] This paper focuses on a more 

devastating, difficult to prevent, and easy to carry out attack 

called Vampire attacks, which quickly drain nodes’ battery 

power leading to the permanent disabling of nodes.  In this we 

discusses methods to mitigate these types of attacks, by 

introducing a new protocol that limits the damage caused by 

Vampire attacks. This paper discusses a more devastating form 

of DoS attacks called Vampire attacks. Vampire attacks targets 

on depleting a nodes’ battery power, leading to the permanent 

disabling of the node, and gradually the network.  

A Vincy [5] In this project there are a lot of protocols 

developed to protect from DOS attack, but it is not completely 

possible. One such DOS attack is Vampire attack-Draining of 

node life from wireless ad-hoc sensor networks. The The data 

verification process is provided at both the server and client 

side. It provides comparatively high security. It reduced the 

intruder spoofing. In this we concentrate on the energy 

efficient protocols they divide the network to efficiently 

maintain the energy consumption of sensor nodes and perform 

data aggregation and fusion in order to decrease the number of 

transmitted messages to the sink. that have been developed for 

WSNs. 

 Eugene Y.Vasserman [6] In this paper explores resource 

depletion attacks at the routing protocol layer, which 

permanently damage the  networks by quickly draining nodes’ 

battery power. These “Vampire” attacks are not specific to any 

specific protocol, but rather rely on the properties of many 

popular classes of routing protocols. We find that all examined 

protocols are susceptible to Vampire attacks, which are 

devastating, difficult to detect, and are easy to carry out using 

as few as one malicious insider sending only protocol 

compliant messages. Vampire attacks do not depend on 

particular protocols or implementations, but rather expose 

vulnerabilities in a number of popular protocol classes. We 

showed a number of proof-of-concept attacks against 

representative examples of existing routing protocols using a 

small number of weak adversaries. A source composes and 

transmits the packet to the next hop node, which in turn relays 

the packet further, until the packet reaches its destination. 

However, this multihop relaying can consume the resources at 

each node. So, the process of routing a packet itself leads to 

resource exhaustion. Further, a malicious node within the path 

traced by the packet can cause an increase in the energy 
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consumption while sending the same number of messages as 

an honest node. 

Vidya M. [7] This project explores resource exhausting attacks 

at the routing protocol layer, which disable networks 

permanently by quickly draining node’s battery power. These 

attacks are not protocol specific, but rather rely on the class 

properties of routing protocols.. Here we discuss methods to 

alleviate these types of attacks, including a new concept 

protocol assured with proofs that provably bounds the damage 

caused by vampire attacks on nodes during packet forwarding 

phase. I have dedicated large part of my phases to explain 

Vampire Attacks, a new class of resource consumption attacks 

These vampire attacks are not protocol specific but rather 

expose their vulnerabilities to classes of protocols. Here I have 

explained about PLGP protocol which is mainly based on No-

Backtracking property for depletion of vampire attacks. 

 Soram Rakesh Singh [8]  The objective of this paper is to 

examine resource depletion attacks at the routing protocol 

layer, which attempts to permanently disable network nodes 

by quickly draining their battery power. Vampire can increase 

network-wide energy usage by a factor of O (N), where N is 

the number of network nodes. Methods to detect and secure 

data packets from vampires during the packet forwarding 

phase is discussed. PLGP with attestations (PLGP-a) is used 

for identifying malicious attack. M-DSDV routing protocol is 

used to detect and eliminate the resource depletion attack from 

the network. Defenses against some of the forwarding-phase 

attacks has been proposed and PLGP-a, The routing protocol 

has been used at the time of routing to make efficient energy 

utilization during the packet forwarding phase’s-DSDV, 

routing protocol that provably bounds damage from Vampire 

attacks by verifying that packets consistently is proposed in 

this paper. Prevention of data packets from entering into a 

malicious node is left for future work. 

Ambili M.A [9] In this we define that a Network survivability 

is the ability of a network keeping connected under failures 

and attacks, which is the most important issue in the design 

and performance of wireless ad hoc sensor networks. The 

paper projects its focus on the way in which the attack can be 

overcome in the best possible manner. The proposed system 

describes some methods and alternative routing protocols 

solution that help to detect and eliminate vampire attack and 

thus make the network live.An energy constraint intrusion 

detection scheme is introduced along with clean state secure 

routing protocol. 

K.Vanitha [10] An ad hoc network is a group of wireless 

nodes, in which each node can communicate over multihop 

paths to any other node without the help of any pre-existing 

infrastructure such as base station or access points. So as an 

attempt to eliminate vampire attacks, three primary 

contributions has been introduced. i. Evaluation of the 

vulnerabilities of existing protocols. ii. Quantization of 

performance of various protocols in the existence of solitary 

vampire. iii. Modification of existing protocol to deplete 

vampire attacks. A new class of energy draining attacks that 

use routing protocols to permanently halt ad hoc wireless 

sensor networks by depleting nodes’ battery power. 

Vulnerabilities exposed in existing protocols are evaluated. 

Performance of existing protocols is quantified using small 

number of adversaries in a randomly generated 30 node 

topology. 

 SHARNEE KAUL [11] In Wireless Sensor Networks the 

limitations of system are resources like battery power, 

communication range and processing capabilities. One of the 

major challenges in Wireless Sensor Networks is the security 

concerns. The attacks affecting these systems are increasing as 

they progress. One of the resource depletion attacks called 

vampire attacks are the major concern. They not only affect a 

single node but they bring down the entire system draining the 

power i.e. Battery power. In this paper, the system proposed 

overcomes this challenge by using the Energy Weight 

Monitoring Algorithm (EWMA) and the energy consumption 

is reduced to a great-extend. In this paper the Vampire attacks, 

a new class of resource consumption attacks that drain the 

battery power by using more energy were detected and 

mitigated. These attacks do not depend on any specific type of 

protocol or condition. 

Vidya.M  [12] In this paper a innovative approach for routing 

protocols, affect from attack even those devised to be 

protected which is short of protection from these attacks, 

which we call energy debilitating attacks, which enduringly 

disable networks by quickly draining nodes battery power. We 

showed a number of proof-of-concept attacks against 

representative examples of existing routing protocols. We also 
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saw how to overcome these attacks by increasing the energy of 

the node in the network. 

R.Saranya [13] Vampire attack is draining of node life from 

wireless ad-hoc sensor networks. Resource depletion attack 

permanantly disables networks by quickly draining nodes 

battery power. Vampire attacks are very difficult to detect 

because they attack the node only by sending protocol-

compliant messages. PLGP with attestations (PLGP-a) is used 

for identifying malicious attack. M-DSDV routing protocol is 

used to detect and eliminate the resource depletion attack from 

the network. Defenses against some of the forwarding-phase 

attacks has been proposed and PLGP-a, the first sensor 

network routing protocol that reduces the damage from 

Vampire attacks by verifying that packets consistently make 

progress toward their destinations. The routing protocol has 

been used at the time of routing to make efficient energy 

utilization during the packet forwarding phase. But it has not 

offered the satisfactory solution during topology construction 

which is left for future work. 

2.1.  Propose PLGP with attestations PLGP-a (Developed 

by parno,luk ,gausted and perrig with attestations)  

PLGP-a uses this packet history together with PLGP’ s tree 

routing structure so every node can securely verify progress 

which prevents any significant adversarial influence on the 

path taken by any packet which traverses at least one honest 

node .These signatures form a chain attached to every packet  

and allows any node receiving it to validate its path. To ensure 

that the packet has never travelled away from its destination in 

the logical address space, every forwarding node verifies the 

attestation chain. PLGP-a satisfies no-backtracking- All 

messages are signed by their originator. Attacker can only alter 

packet fields that are changed en route, so only the route 

attestation field can be altered, shortened, or removed entirely. 

Use one-way signature chain construction to prevent 

truncation. PLGP-a never floods and its packet forwarding 

overhead is favourable. It demonstrates more equitable routing 

load distribution and path diversity. Even without hardware, 

the cryptographic computation required for PLGPa is tractable 

even on 8-bit processor. 

 

                      Fig:-1 Flow chart for PLGP-a. 

2.2. PLGP-a satisfies no-backtracking 

To show that our modified protocol preserves the no-

backtracking property, we define a network as a collection of 

nodes, a topology, connectivity properties, and node identities, 

Honest nodes can broadcast and receive messages, while 

malicious nodes can also use directional antennas to transmit 

to (or receive from) any node in the network without being 

overheard by any other node. Honest nodes can compose, 

forward, accept, or drop messages, and malicious nodes can 

also arbitrarily transform them. Our adversary is assumed to 

control m nodes in an N-node network (with their 

corresponding identity certificates and other secret 

cryptographic material) and has perfect knowledge of the 

network topology. Finally, the adversary cannot affect 

connectivity between any two honest nodes. Since all 

messages are signed by their originator, messages from honest 

nodes cannot be arbitrarily modified by malicious nodes 

wishing to remain undetected. Rather, the adversary can only 

alter packet fields that are changed en route (and so are not 

authenticated), so only the route attestation field can be 

altered, shortened, or removed entirely. To prevent truncation, 

which allow Vampires to hide the fact that they are moving a 

packet away from its destination. For the purposes of Vampire 

attacks, we are unconcerned about packets with arbitrary hop 

counts that are never received by honest nodes but rather are 

routed between adversaries. 
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3. CONCLUSIONS AND FUTURE SCOPE 

In this paper we studied that the Vampire attacks, a new class 

of resource consumption attacks that use routing protocols to 

permanently disable ad hoc wireless sensor networks by 

depleting nodes’ battery power. These attacks do not depend 

on particular protocols or implementations, but rather expose 

vulnerabilities in a number of popular protocol classes. We 

showed a number of proof-of-concept attacks against 

representative examples of existing routing protocols using a 

small number of weak adversaries, and measured their attack 

success on a randomly generated topology of 30 nodes 

Theoretical worst case energy usage can increase by as much 

as a factor of O(N) per adversary per packet, where N is the 

network size. Authors proposed defenses against some of the 

forwarding-phase attacks and described PLGP-a, the first 

sensor network routing protocol that provably bounds damage 

from Vampire attacks by verifying that packets consistently 

make progress toward their destinations. Authors have not 

offered a fully satisfactory solution for Vampire attacks during 

the topology discovery phase, but suggested some intuition 

about damage limitations possible with further modifications 

to PLGP-a.  

As WSN’s become more and more crucial to everyday life 

availability faults become less tolerable. Thus high availability 

of these nodes is critical and must hold even under malicious 

condition. 
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ABSTRACT 

Wireless sensor networks have discovered a wide range of applications in the recent era. Wireless sensor networks (WSN) have 

gained wide popularity and have increased tremendously in recent time due to growth in Micro-Electro-Mechanical Systems 

(MEMS) technology. Routing in wireless sensor networks has attracted a lot of attention to the researchers in the recent years. 

One of the main challenges in the design of routing protocols for WSNs is energy efficiency due to the scarce energy resources of 

sensors. Energy awareness is always a key issue to design a routing protocol for WSNs due to the capability limitation of the 

nodes. Reliability has come to an important issue in WSNs, since the nodes are prone to failure and the networks are unstable. The 

work in this paper aims at designing a multipath energy efficient, reliable and fault tolerant routing protocol. A review on routing 

protocol in WSNs is carried out which are classified as data-centric, hierarchical and location based depending on the network 

structure. Multipath routing protocols improve the load balancing and quality of service in WSN and also provide reliable 

communication. Energy Efficient and Reliable Routing Protocol (EERRP) uses clustering hierarchical structure to efficiently 

decrease the amount of data transmissions between nodes and the base station (BS). EERRP is able to improve the reliability of 

the traffic transmission, in the same time reduce the energy consumption of the whole network. Saving the nodes energy leads to 

an increase in the node life in the network, in comparison with the other protocols. Furthermore, the protocol reduces propagation 

delay and loss of packets.   

Keywords: distributed, multi-path, reliability, energy efficiency, routing protocol, clustering, network structure, network lifetime, 

WSN. 

 

1. INTRODUCTION 

A wireless sensor network (WSN) is typically composed of a 

large number of low-cost sensor nodes, which work 

collectively to carry out some real-time sensing and 

monitoring tasks within a specific area. Wireless sensor 

networks have discovered a wide range of applications in the 

recent era. The low cost and ease of deployment make WSNs a 

promising solution to many challenging tasks. Sensors are 

characterized by some intrinsic properties representing 

important design factors, such as energy constraints, limited 

computation and storage capacities, etc. we developed a 

distributed energy efficient and reliable protocol, which 

combines the advantages of clustering hierarchy and multi-

path routing protocols. Energy efficiency and reliability is one 
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of the most important factors in WSNs. In this hierarchical 

(clustering) techniques can aid in reducing useful energy 

consumption. routing protocols are discussed based on three 

categories: Flat based routing, Hierarchical-based routing and 

Location-based routing on the basis of network structure. They 

have the common objective of trying to extend the lifetime of 

the sensor network.  

We use various routing protocol such as EERRP (distributed 

Energy Efficient and Reliable Routing Protocol), LEACH 

(Low Power Adaptive Clustering Hierarchy), H-SPREAD, 

SEIF (Secure and Efficient Intrusion-Fault Tolerant Routing 

Protocol), CMDS (Cluster-based Multipath Delivery 

Scheme),multipath routing protocol etc which help us to 

recover drawback from the previous protocol. And using this 

protocol we can overcome the problems like energy efficient, 

reliability for single path, multipath, joint and disjoint path. 

 

2. LITERATURE REVIEW 

G. Kalpana [1] This paper, WSN have gained wide popularity 

and have increased tremendously in recent time due to growth 

in Micro-Electro-Mechanical Systems (MEMS) technology. 

WSN has to connect the physical world with the virtual world 

by forming a network of sensor nodes. In cluster-based 

routing, special nodes called cluster heads form a wireless 

backbone to the sink which collect data from sensor and 

forward it to sink. Energy saving in these approaches can be 

obtained by cluster formation, cluster-head election, data 

aggregation at the cluster-head nodes to reduce data 

redundancy and thus save energy. One of the main challenges 

in the design of routing protocols for WSNs is energy 

efficiency due to the scarce energy resources of sensors. 

Therefore, routing protocols designed for WSNs should be as 

energy efficient as possible to prolong the lifetime of 

individual sensors, and hence the network lifetime. We have 

surveyed a routing protocols and we got Spatial queries and 

databases using distributed sensor nodes and interacting with 

the location-based routing protocol are open issues for further 

research. Future research issues should focus on security, QoS 

and node mobility. Routing techniques for WSNs should 

address application-dependent security issues such as 

reliability, authentication, confidentiality etc. and examined. 

Mohammad Masdari [2]  In this paper, Multipath routing 

protocols improve the load balancing and quality of service in 

WSN and also provide reliable communication. This 

investigates various multi-path routing protocols of the WSN 

in the literature and illustrates its benefits. The main elements 

of these schemes and their classifications based on their 

attributes have been also discussed. Multipath routing is one of 

the effective methods to improve the capacity of network and 

productivity of sources under heavy traffic conditions. It 

presented a comprehensive analysis of multipath routing 

protocols in wireless sensor networks. The researchers also 

specified the challenges related to designing multipath routing 

protocols in WSN and compared various properties of these 

routing protocols. The mentioned comparison is of great 

importance to understand the existing solutions and also 

design new multipath routing protocols. 

K. Vinoth Kumar [3] This paper work aims at designing a 

multihop energy efficient, reliable and fault tolerant routing 

protocol. It proposes to maintain an asymmetric network of 

sensors so that the nodes get a chance to configure their 

transmission ranges best, and thus delivers data to the base 

station. Our protocol design concentrates on the load sharing 

feature by maintaining multiple routes and selecting the best 

one for relaying the data packets. The problem of bottleneck 

around the base station is addressed by varying the 

transmission ranges of the nodes periodically, which changes 

the topology, to balance the responsibility among the nodes 

across the network.  The effort was directed towards uniform 

distribution of data transmission and dissemination load 

among the nodes across the network.  We studied the 

specification of MICAz motes and came to conclusion that by 

per-node transmission power adjustment, it is possible to 

control topology and thus eliminate the bottleneck around the 

base station. It resulted in increase in the lifetime of the 

network.  

Ning Sun [4] In this paper, Energy awareness is used to design 

a routing protocol for wireless sensor networks (WSNs) due to 

the capability limitation of the nodes. Reliability has an 

important issue in WSNs, since the nodes are prone to failure 

and the networks are unstable.  The proposed Energy Efficient 

and Reliable Routing Protocol (EERRP) uses clustering 
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hierarchical structure to efficiently decrease the amount of data 

transmissions between nodes and the base station (BS). 

Furthermore, our protocol allows cluster heads (CHs) transmit 

data to the BS along multiple disjoint paths, so as to improve 

the transmission reliability even if some paths are in failure, in 

the same time reduce the energy consumption of the whole 

network. EERRP uses distribute probability algorithm to 

group network into clusters, which reduces the number of 

messages that need to be delivered in the network. 

Furthermore, algorithms of cluster head rotation and multipath 

discovery are employed to evenly distribute energy 

consumption among all the nodes. Both of the process of 

cluster formation and multiple path discovery are in 

distributed manner, it guarantees the scalability of the 

network. The methods in turn result in load balance and fault 

tolerance, finally prolong network lifetime. 

Ali Norouzi1 [5]  In this paper, WSNs are employed in several 

applications, energy usage is the determining factor in the 

performance of wire- less sensor networks. Consequently, 

methods of data routing and transferring to the base station are 

very important because the sensor nodes run on battery power 

and the energy available for sensors is limited. We intend to 

propose a new protocol called Fair Efficient Location-based 

Gossiping (FELGossip-ing) to address the problems of 

Gossiping and its extensions. Saving the nodes energy leads to 

an increase in the node life in the network, in comparison with 

the other protocols. Furthermore, the protocol reduces 

propagation delay and loss of packets. Hence we studied the 

operation of a Gossiping routing protocol with safe energy 

consumption, and discussed the factors of energy optimization. 

And we find the ways in which we choose the next hop, the 

network life- time can be extended. As a result, we have 

extended the network lifetime, a high packet delivery ratio, 

reduced the message overheads and the energy consumed by 

the nodes. In Green Wireless Networks” we propose a new 

routing protocol that optimizes energy consumption and 

bandwidth. Using less energy in routing protocols reduce 

nature pests. 

Satvir Singh [6] In this paper, An energy efficient routing is a 

significant issue in the designing of Wireless Sensor Network 

(WSN) protocols. It presents a comprehensive survey on 

energy   efficient   routing   protocols   in   WSNs. From the 

protocols, it is clearly seen so far that, the performance of 

protocols is worth promising in terms of energy efficiency. 

There is very little research done in improving QoS parameters 

in a very energy constrained sensor networks. The sink node 

and sensor node are mostly stationary thus research can be 

done by assuming sink and source node as mobile Various 

topologies, routing algorithms can be used based on the 

different application of WSN. Results can be improved using 

multiple sink nodes. 

Monica R Mundada [7] In this paper, WSN  consists of low 

cost, low power, small in size and multi-functional sensor 

nodes. Routing protocols in WSNs emphasize on data 

dissemination, limited battery power and bandwidth 

constraints in order to facilitate efficient working of the 

network, thereby increasing the lifetime of the network.  WSN 

has a design trade-off between energy and communication 

overhead which forms the nerve center of the routing 

techniques. we present a survey of state-of-the-art routing 

techniques in WSNs under all the three categories. We 

epitomize these routing techniques and bring out the 

advantages and disadvantages followed by their application 

domain. We classify the routing protocols in WSNs into data-

centric, hierarchical and location based depending on the 

network structure. Data-centric protocols use the metadata 

structure to transmit the sensed information to the BS. Naming 

the data helps to construct a query which requests for only 

certain attributes of the data, thus known as data-centric 

routing techniques. Hierarchical routing protocols adopt the 

clustering approach by grouping sensor nodes. This approach 

is highly scalable and thus used in a number of applications. 

Location based protocols use the information of position of 

sensor nodes intelligently to route data. We epitomize the 

logic behind these protocols followed by the advantages and 

constraints. We also mention the possible application domain 

of these protocols and scope for improvement in the future. 

Ahmed Ali Saihood [8]  Designing energy efficient and 

reliable routing protocols for mobility centric applications of 

wireless sensor network (WSN) such as wildlife monitoring, 

battlefield surveillance and health monitoring is a great 

challenge since topology of the network changes frequently. 
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Existing cluster-based mobile routing protocols such as LFCP-

MWSN, LEACH-Mobile, LEACH-Mobile Enhanced and 

CBR-Mobile consider only the energy efficiency of the sensor 

nodes. However, reliability of routing protocols by 

incorporating fault tolerance scheme is significantly important 

to identify the failure of data link and sensor nodes and 

recover the transmission path. The protocols allocate extra 

timeslots using time division multiple access (TDMA) scheme 

to accommodate nodes that enter a cluster because of mobility 

and thus, increases end-to-end delay. Enhanced the existing 

LFCP-MWSN to ELFCP-MWSN in which we reduce network 

energy consumptions and slightly less end-to-end data 

transmission delay than the existing LFCP-MWSN. ELFCP-

MWSN also incorporates a simple range free approach to 

localize sensor nodes during cluster formation and every time 

a sensor moves into another cluster. ELFCP-MWSN protocol 

is more efficient in terms of energy consumptions, have less 

end-to-end network delay , Packet Delivery Ratio is higher 

than those of the existing LFCP-MWSN protocol. 

Neha Rathi [9] In this paper, WSNs are harshly restricted by 

storage capacity, energy and computing power. So it is 

essential to design effective and energy aware protocol in 

order to enhance the network lifetime. A review on routing 

protocol in WSNs is carried out which are classified as data-

centric, hierarchical and location based depending on the 

network structure. Then some of the multipath routing 

protocols which are widely used in WSNs to improve network 

performance are also discussed and compares and summarizes 

the performances of routing protocols. Routing protocols are 

discussed based on three categories: Flat based routing, 

Hierarchical-based routing and Location-based routing on the 

basis of network structure and  trying to extend the lifetime of 

the sensor network. Most of the routing protocols require 

location information for sensor nodes in wireless sensor 

networks to calculate the distance between two particular 

nodes on the basis of signal strength so that energy 

consumption can be estimated. Single-path routing approach is 

unable to provide efficient high data rate transmission in 

wireless sensor networks due to the limited capacity of a 

multi-hop path and the high dynamics of wireless links. This 

problem can be overcome by using multipath routing.  

3. EERRP: DISTRIBUTED ENERGY 

EFFICIENT AND RELIABLE ROUTING 

PROTOCOL 

3.1.  Classifications of the sensor nodes 

In this paper, we divide the specially-functional sensor nodes 

into three categories: 

•  BN (Branch Node): BNs are the one-hop neighbors of the 

BS. Each BN represents one branch. The nearer to the BS, 

the node has more burdens on data transmission. The BN 

acts critical role in the network, because once it’s 

exhausted the whole branch is separated and the 

downstream paths are correspondingly failed. In order to 

conserve energy, the BN doesn’t join the cluster formation 

and data sense. It just acts as a router in the network. 

Furthermore, if its energy is below a limitation value, it 

should announce that it abandons the role of branch node 

and transforms to a normal node. 

•  CH (Cluster Head): In our approach, cluster heads are 

elected distributed based on the parameters of the residual 

energy and the number of neighbors. CH is in charge of 

data receive, data process, data aggregation and data 

transmission. The energy consumption of CH is much 

quickly than normal nodes. 

•  SN (Substitute Node): The substitute nodes for CHs. This 

strategy guarantees the data could be transmitted correctly 

even if the cluster head is exhausted. This could improve 

the reliability and fault tolerance of the system. The 

remained nodes are normal nodes. 

3.2. Process of EERRP 

The operation of EERRP is divided into rounds. The BS 

periodically collects the sensed data and initializes a new 

round by sending a request message. In every round, 

EERRP runs the following three phases: 

3.2.1. Phase one: Broadcast 

This phase starts from the BS broadcasting a request 

message. The format of this message is {REQ, RID, BID, 

SID, Ere, HCount, Eto, N}, where REQ indicates the type of 

message is request; RID is the round identifier, which is 

generated by the base station; BID is the identifier of the 
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branch, i.e., identifier of the branch node; SID is the 

identifier of the sender node; Ere is the residual energy of 

the sender node; HCount is the hop counts from the sender 

to the base station; Eto indicts the total energy of all nodes, 

it’s calculated by the base station; Finally N is the sum of 

nodes after last round. Here Eto and N are prepared for the 

election of cluster heads. The BS initially broadcasts the 

message {REQ, RID, Φ , BS, ∞, 0, Eto, N}. 

 After this phase, every node decides whether it is a 

Branch Node, stores the parameters (Eto, N) for the next 

phase, and records the neighborhood information, which 

provides a primary path and a few alternative paths to the 

BS. Each node rebroadcasts once and only once. 

 

3.2.2.  Phase Two: Cluster Formation 

•  After previous phase, every node has the information 

about the total energy Eto and sum of nodes N. Each         

node decides whether to be a cluster head. 

•  Once the node has elected itself to be cluster head, it 

broadcasts an advertisement message (ADV) using a 

non-persistent carrier-sense multipath access (CSMA) 

MAC protocol . Each non-cluster head node determines 

its cluster for this round by choosing the cluster head 

that requires the minimum communication energy, 

based on the received signal strength of the 

advertisement from each cluster head. 

•  After each node has decided to which cluster it belongs, 

it transmits a join-request message (Join-REQ) back to 

the chosen cluster head using a CSMA MAC protocol.  

•  The cluster head node sets up a TDMA schedule and 

transmits this schedule to the nodes in the cluster. 

•  Besides, in order to improve the fault tolerance of the 

cluster, CH need elect one node as the substitute of the 

cluster head. CH will choose it from the nodes whose 

Join-REQ messages are heard by CH with the larger 

signal strength, i.e., they are closer to CH than others. 

Then CH compares the energy and neighbor number 

among these node, finally elects one node with higher 

parameters. CH sends a announcement message 

(SNANN) to nodes. This message consists of the SN-

ANN header, the node’s ID and the CH’s ID. The ID 

matched node marks itself as a Substitute Node after 

hearing the message. 

 

3.2.3.  Phase Three: Data Propagation 

This phase mainly consists of two steps: first the data 

propagation within a cluster, then the data propagation from 

the cluster head to the BS, which is along multi-hops. 

•  In a cluster, nodes send their data to the cluster head 

during their allocated transmission slot time. Once the 

cluster head receives all the data, it performs data 

aggregation to enhance the common signal and reduce the 

uncorrelated noise among the signals. In our approach, 

after every round, BS needs to know the whole residual 

energy of all nodes and the sum of nodes alive. 

•  During this process, if the residual energy of the cluster 

head is below a limitation value Eurgent, it will broadcast 

an energy-urgent announcement message, and send the 

received data to the substitute node. The remaining nodes 

which haven’t  yet  sent data change the cluster head 

correspondingly. It’s a very reliable and flexible fault 

tolerant scheme.  

•  Then the resultant data are sent from the cluster head to 

the BS. Since the BS may be far away and the data 

messages are large, this is a multi-hop and high-energy 

transmission. The cluster head firstly checks its 

neighborhood. The node marked with “parent” is the next 

hop and the path is the primary path along it. Then CH 

continuously looks for the neighbors with different BID 

value from its parent. After comparing the energy and 

number of neighbors, the CH chooses the next hop nodes 

(more than one).  

•  After the next hop nodes are chosen, the CH (intermediate 

node) transmits data along the primary path at first. If the 

data is successfully sent to the next hop, the next hop will 

response a SUCCEED message. After a certain threshold 

time, if CH didn’t get the response message, it will send 

the data along another next hop. 

The message sent from CH includes message type (DATA), 

next hop ID, BID, aggregated data, Ncluster and Ecluster. For 

inter-media nodes, it checks the BID, finds next hop with the 

same BID in its neighbors and transmits data to it. Similar to 
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last step, it waits SUCCEED message from the next hop for a 

certain threshold time. If it can’t get the response message, it 

will send a FAILURE message back to its last hop. If any 

inter-media node receives the FAILURE message, it will 

notice its last hop till CH gets the information. 

 

4. CONCLUSIONS 

We studied the different routing protocol .Routing in wireless 

sensor networks has attracted a lot of attention to the 

researchers in the recent years. Routing in sensor networks is a 

new research area, with a limited but rapidly growing set of 

results.  We proposed a cluster-based multipath delivery 

scheme for WSNs, which integrates the advantages between 

hierarchical routing and multipath routing. Hierarchical 

routing maintains the energy consumption of sensor nodes and 

performs data aggregation which helps in decreasing the 

number of transmitted messages to base station.  Single-path 

routing approach is unable to provide efficient high data rate 

transmission in wireless sensor networks due to the limited 

capacity of a multi-hop path and the high dynamics of wireless 

links. This problem can be overcome by using multipath 

routing.  EERRP uses distribute probability algorithm to group 

network into clusters, which reduces the number of message 

that need to be delivered in the network. The methods in turn 

result in load balance and fault tolerance, finally prolong 

network lifetime. This paper presented a comprehensive 

analysis of multipath routing protocols in wireless sensor 

networks. In Green Wireless Networks” we propose a new 

routing protocol that optimizes energy consumption and 

bandwidth. Using less energy in routing protocols reduce 

nature pests. 
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ABSTRACT 

In the present scenario, electricity has become one of the need rather than being a want. So, it is the need of the hour to produce or 

tap electrical energy in all possible ways from all possible sources. We all are aware of the kinds of pollution caused now-a-days 

by various sources, one such is the noise pollution. Now let’s think in a different way, why not we use this noise (unwanted 

disturbances causing vibrations) and also the vibrations that cause the noise. We all know according to basic physics sound energy 

is a form of wave or a disturbance of the particles in atmosphere or air. 

Keywords: Electricity, Sound Energy, Unwanted Noise. 

 

1. INTRODUCTION 

In physics, sound is a vibration that propagates as a typically 

audible mechanical wave of pressure and displacement, 

through a medium such as air, and water. In physiology and 

psychology, sound is the reception of such waves and their 

perception by the brain [1]. Acoustics is the interdisciplinary 

science that deals with the study of mechanical waves in gases, 

liquids, and solids including vibration, sound, ultrasound, and 

infrasound. A scientist who works in the field of acoustics is 

an acoustician, while someone working in the field of 

acoustical engineering may be called an acoustical engineer.[2] 

Sound propagates through compressible media such as air, 

water and solids as longitudinal waves and also as a transverse 

waves in solids (see Longitudinal and transverse waves, 

below). The sound waves are generated by a sound source, 

such as the vibrating diaphragm of a stereo speaker. The sound 

source creates vibrations in the surrounding medium. As the 

source continues to vibrate the medium, the vibrations 

propagate away from the source at the speed of sound, thus 

forming the sound wave. At a fixed distance from the source, 

the pressure, velocity, and displacement of the medium vary in 

time. At an instant in time, the pressure, velocity, and 

displacement vary in space. Note that the particles of the 

medium do not travel with the sound wave. This is intuitively 

obvious for a solid, and the same is true for liquids and gases 

(that is, the vibrations of particles in the gas or liquid transport 

the vibrations, while the average position of the particles over 

time does not change). During propagation, waves can be 

reflected, refracted, or attenuated by the medium [3].  

 

2. NATURE OF SOUND 

The behavior of sound propagation is generally affected by 

three things: 

•  A relationship between density and pressure. This 

relationship, affected by temperature, determines the 

speed of sound within the medium. 

•  The propagation is also affected by the motion of the 

medium itself. For example, sound moving through 

wind. Independent of the motion of sound through the 

medium, if the medium is moving, the sound is further 

transported. 

•  The viscosity of the medium also affects the motion of 

sound waves. It determines the rate at which sound is 

attenuated. For many media, such as air or water, 

attenuation due to viscosity is negligible [3]. 
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3. NOISE 

Noise means any unwanted sound. Noise is not necessarily 

random. Sounds, particularly loud ones that disturb people or 

make it difficult to hear wanted sounds, are noise. For 

example, conversations of other people may be called noise by 

people not involved in any of them; any unwanted sound such 

as domesticated dogs barking, neighbors playing loud music, 

portable mechanical saws, road traffic sounds, or a distant 

aircraft in quiet countryside, is called noise. Acoustic noise 

can be anything from quiet but annoying to loud and harmful. 

At one extreme users of public transport sometimes complain 

about the faint and tinny sounds emanating from the 

headphones or ear buds of somebody listening to a portable 

audio player; at the other the sound of very loud music, a jet 

engine at close quarters, etc. can cause permanent irreversible 

hearing damage [4]. 
 

4. CAUSES OF NOISE 

4.1. Industrialization 

Most of the industries use big machines which are capable of 

producing large amount of noise. Apart from that, various 

equipment’s like compressors, generators, exhaust fans, 

grinding mills also participate in producing big noise. 

Therefore, you must have seen workers in these factories and 

industries wearing ear plugs to minimize the effect of noise. 

 

4.2. Poor Urban Planning 

In most of the developing countries, poor urban planning also 

plays a vital role. Congested houses, large families sharing 

small space, fight over parking, frequent fights over basic 

amenities leads to noise pollution which may disrupt the 

environment of society. 

 

4.3.  Social Events 

Noise is at its peak in most of the social events. Whether it is 

marriage, parties, pub, disc or place of worship, people 

normally flout rules set by the local administration and create 

nuisance in the area. People play songs on full volume and 

dance till midnight which makes the condition of people 

living nearby pretty worse. In markets, you can see people 

selling clothes via making loud noise to attract the attention 

of people. 

4.4. Transportation 

Large number of vehicles on roads, aero planes flying over 

houses, underground trains produce heavy noise and people 

get it difficult to get accustomed to that. The high noise leads 

to a situation where in a normal person loses the ability to 

hear properly. 

 

4.5. Construction Activities:  

Under construction activities like mining, construction of 

bridges, dams, buildings, stations, roads, flyovers take place 

in almost every part of the world. These construction 

activities take place every day as we need more buildings, 

bridges to accommodate more people and to reduce traffic 

congestion. The down point is that these construction 

equipment’s are too noisy. 

 

4.6. Household Chores 

We people are surrounded by gadgets and use them 

extensively in our daily life. Gadgets like TV, mobile, mixer 

grinder, pressure cooker, vacuum cleaners, washing machine 

and dryer, cooler, air conditioners are minor contributors to 

the amount of noise that is produced but it affects the quality 

of life of your neighborhood in a bad way. 

While this form of pollution may seem harmless, it in fact has 

far reaching consequences. The adverse effects on the health 

of the environment are quite severe. Not only is the local 

wildlife affected by the pollution, humans also have to face a 

number of problems due to it [5]. 
 

5. KAPTON MEMBRANE PROPERTIES 

Kapton is a polyimide film developed by DuPont that remains 

stable across a wide range of temperatures, from −269 to +400 

°C (−452 – 752 °F / 4 – 673 K). Kapton is used in, among 

other things, flexible printed circuits (flexible electronics) and 

thermal micrometeoroid garments (the outside layer of space 

suits). The chemical name for Kapton K and HN is poly (4,4'-

oxydiphenylene-pyromellitimide). It is produced from the 

condensation of pyromellitic dianhydride and 4,4'-

oxydiphenylamine. Kapton synthesis is an example of the use 

of a dianhydride in step polymerization. The intermediate 

polymer, known as a "poly (amic acid)," is soluble because of 

strong hydrogen bonds to the polar solvents usually employed 



 
INTERNATIONAL JOURNAL FOR RESEARCH IN EMERGING SCIENCE AND TECHNOLOGY, VOLUME-1, ISSUE-4, SEPTEMBER-2014                     E-ISSN: 2349-7610 

 

VOLUME-1, ISSUE-4, SEPTEMBER-2014                                COPYRIGHT © 2014 IJREST, ALL RIGHT RESERVED                                                                                             49 

 

in the reaction. The ring closure is carried out at high 

temperatures (200–300 °C, 473–573 K) [6]. 
 

6. THE CONCEPT 

Our concept lies on the fact that noise is a kind of vibration. 

Then let’s make it simple by saying that the vibrations of this 

noise can be used to create disturbances in magnetic fields 

thereby producing some difference in potentials of the 

terminals whose energy can be stored in a battery or a 

capacitor. The setup is as follows there is a thin elastic kapton 

membrane sensitive to the noise produced. There is a coil that 

is attached to back of the membrane and keeps shifting its 

position based on the vibrations given by the noise source to 

the membrane. This coil is placed between the north pole of 

one magnet and the south pole of the other magnet. So, each 

time there is a disturbance in the magnetic field then we get a 

small electric current from it. 

 

 

 

 

7. DEFINITIONS 

7.1.  Attenuation 

In physics, attenuation (in some contexts also called 

extinction) is the gradual loss in intensity of any kind of 

flux through a medium. For instance, sunlight is attenuated 

by dark glasses, X-rays are attenuated by lead, and light 

and sound are attenuated by water [7]. 

 

7.2.  Battery  

An electric battery is a device consisting of one or more 

electrochemical cells that convert stored chemical energy 

into electrical energy. Each cell contains a positive 

terminal, or cathode, and a negative terminal, or anode. 

Electrolytes allow ions to move between the electrodes and 

terminals, which allows current to flow out of the battery 

to perform work [8]. 

 

7.3.  Capacitor 

A capacitor (originally known as a condenser) is a passive 

two-terminal electrical component used to store energy 

electrostatically in an electric field. The forms of practical 

capacitors vary widely, but all contain at least two 

electrical conductors (plates) separated by a dielectric (i.e., 

insulator). The conductors can be thin films of metal, 

aluminum foil or disks, etc [9]. 

 

7.4.  Displacement  

Displacement (vector), the difference between the final 

and initial position of a point (for instance, the center of 

mass of a moving object). The actual path covered to reach 

the final position is irrelevant. It can simply be defined as 

the shortest path between the final point and initial point of 

a body [10]. 

 

7.5.  Magnetic Fields 

A magnetic field is the magnetic influence of electric 

currents and magnetic materials. The magnetic field at any 

given point is specified by both a direction and a 

magnitude (or strength); as such it is a vector field [11]. 

 

7.6.  Pollution 

Pollution is the introduction of contaminants into the 

natural environment that cause adverse change [12]. 

 

7.7.  Pressure 

Pressure is force per unit area applied in a direction 

perpendicular to the surface of an object. Gauge pressure 

(also spelled gage pressure) [13]. 

 

7.8.  Temperature 

A temperature is a numerical measure of hot and cold. Its 

measurement is by detection of heat radiation, particle 

velocity, kinetic energy, or most commonly, by the bulk 

behavior of a thermometric material. It may be calibrated 
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in any of various temperature scales, Celsius, Fahrenheit, 

Kelvin, etc. [14]. 

7.9.  Velocity 

Velocity is the rate of change of the position of an object, 

equivalent to a specification of its speed and direction of 

motion, e.g. 60 km/h to the north. Velocity is an important 

concept in kinematics, the branch of classical mechanics 

which describes the motion of bodies [15]. 

 

7.10. Vibration 

Vibration is a mechanical phenomenon whereby 

oscillations occur about an equilibrium point. The 

oscillations may be periodic such as the motion of a 

pendulum or random such as the movement of a tire on a 

gravel road [16]. 

 

7.11. Wave 

N physics, a wave is disturbance or oscillation that travels 

through matter or space, accompanied by a transfer of 

energy. Wave motion transfers energy from one point to 

another, often with no permanent displacement of the 

particles of the medium—that is, with little or no 

associated mass transport. They consist, instead, of 

oscillations or vibrations around almost fixed locations. 

Waves are described by a wave equation which sets out 

how the disturbance proceeds over time. The mathematical 

form of this equation varies depending on the type of wave 

[17]. 

 

8. CONCLUSION  

Thus we have come across the concept of tapping electricity 

from the noise produced in busy cities like Chennai. The setup, 

though simple is a very innovative apparatus to tap energy from 

the unwanted vibrations produced by noise. Thus looking 

forward to innovate this apparatus we set a new opening in the 

world of acoustics. 
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ABSTRACT 

The effect of drought stress on osmotic adjustment, antioxidant enzymes activity and yield of tomato (Solanum lycopersicum) 

genotypes was investigated under pot culture conditions in rainout shelter. The drought condition was created at 15 days after 

transplanting based on field capacity of soil. Experiment was laid out with eighteen genotypes by adopting completely 

randomized design with three replications and two treatments viz., 100% and 50% field capacity. As the stress increased from 

100 per cent field capacity to 50 per cent field capacity, reductions in relative water content (RWC), osmotic potential and 

increased malondialdehyde (MDA) content, superoxide dismutase (SOD), catalase activity were noticed at all the growth 

stages. The genotypes LE 114, LE 57, LE 118 and LE 27 which showed significantly less reduction in the RWC, osmotic potential 

and less increment of MDA, higher SOD and catalase activity during drought were considered as drought tolerant. Genotypes LE 1, 

LE 3 and LE 20 which recorded the lowest relative water content, osmotic adjustment and antioxidant enzymes activity and 

ultimately poor yield were considered as drought susceptible. 

Keywords: Drought, RWC, Osmotic adjustment, MDA, SOD, Catalase, Yield 

 

1. INTRODUCTION 

Drought stress is one of the severe environmental issue affecting 

plant growth, development and yield. It stimulates various 

physiological and biochemical adaptations in plants. It has been 

estimated that up to 45% of the world agricultural lands are 

subjected to drought (Bot et al., 2000). Water deficit leads to 

the perturbation of most of the physiological and biochemical 

processes and consequently reduces plant growth and yield 

(Boutraa, 2010). RWC is considered as a reliable indicator that 

reflects the water content in relation to maximum water 

content, therefore it indicates the level of hydration (Rosales et 

al., 2004).  

The increase in osmotic pressure is considered a potential 

cellular mechanism of drought tolerance as it enables turgor 

maintenance and growth continuation (Bajji et al., 2000). 

Osmotic adjustment is a key mechanism by which plants adapt 

to water shortages resulting from an increased solute 

concentration of cells in order to maintain the water potential 

gradients needed to ensure continued uptake of water during 

the stress period. In addition, osmotic adjustment allows cell to 

maintain the turgor, which is essential for plant growth and 

various other physiological processes (Nahar et al., 2011). 

RWC and osmotic adjustment have been suggested as 

selection criteria for assessing drought tolerance.  

Cell membrane lipid peroxidation can be assessed by 

measuring the amount of malondialdehyde (MDA), a product 
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of unsaturated fatty acid peroxidation (Heath and Packer, 

1968). During water stress, fluidity status of cell membrane is 

altered. As a result a compound called MDA is accumulated in 

the cell. Drought-induced overproduction of ROS increases 

the content of malondialdehyde. The content of MDA has 

been considered as an indicator of oxidative damage created 

by various stresses (Moller et al., 2007).  

Plant cells are protected against the detrimental effects of ROS 

by a complex antioxidant system comprising of the non-

enzymic as well as enzymic antioxidants (Noctor and Foyer, 

1998). Among the enzymes, catalase (CAT) is an important 

and most powerful antioxidant enzyme under abiotic stress 

condition to nullify the effect of H2O2 and protects the plants 

under stress condition. This enzyme is generally regarded as 

H2O2 scavenger involved in the reduction of damage by 

oxidation function (Reddy et al., 2004). The SOD activity in 

both tolerant and sensitive tomato cultivars increased in 

drought condition, but the increase of SOD activity was larger 

in tolerant cultivars than in sensitive one (Rahman et al., 

2002).  

The productivity of the crop under drought may be related with 

relative water content, osmotic adjustment and activity of 

antioxidant enzymes. Higher RWC and osmotic adjustment 

indicates better growth and development, which in turn 

depends on leaf area. Rapid early growth and maintenance 

of RWC at reasonably higher level during growth period greatly 

influences the yield (Haloi and Baldev, 1986).  

Tomato (Solanum lycopersicum) is one of the most popular 

and widely grown vegetables in the world. Considering the 

potentiality of this crop, there is plenty of scope for its 

improvement, especially under the drought situation. Water 

is a scarce resource for irrigation. Although the concept of 

drought tolerance has been viewed differently by molecular 

biologist, biochemist, physiologists and agronomists, the major 

concern is to enhance the biomass and yield under limited input 

of water, which is a characteristic feature of rainfed agriculture. 

Therefore, some of the adoptive mechanisms of plants to 

drought stress, which do not decreases plant yield to a greater 

extent, assume greater importance.  

There are several physiological and biochemical traits 

contributing to the drought tolerance of horticultural crops. 

However, large number of tomato genotypes have not been 

screened for drought tolerance or exploited for their cultivation 

under drought situation. To breed drought tolerant genotypes, it is 

necessary to identify physiological traits of plants, which 

contributes to drought tolerance. Therefore, the present 

investigation was carried out to study the physiological 

traits to facilitate the screening and selection of tomato genotypes 

for drought tolerance.    

 

2. METHODS 

The study was undertaken to find out effect of drought on 

osmotic adjustment, antioxidant enzymes activity and 

yield of tomato genotypes in the pot culture experiment at 

Rainout Shelter of Crop Physiology Department, Tamil Nadu 

Agricultural University, Coimbatore, Tamil Nadu during 

2011-12. The experiment was conducted with 18 tomato 

genotypes viz., LE 1, LE 3, LE 5, LE 13, LE 14, LE 18, LE 20, 

LE 23, LE 27, LE 57, LE 100, LE 114, LE 118, LE 125, CO 

3, PKM 1, TNAU THCO 3 and COTH 2 and two 

treatments viz., 100% FC and 50% FC with  three 

replications. Seeds of selected genotypes were sown in 

trays filled with vermicompost for nursery. Uniform size 

(38 cm width and 32 cm height) pots were filled with 25 kg 

of soil and saturated with water and the field capacity of 

the soil was recorded. Twenty five days old seedlings were 

transplanted and one plant was maintained in each pot. 

Drought was imposed at 15 days after transplanting 

onwards based on field capacity, 50% field capacity for 

drought stress and 100% field capacity for control pots 

were maintained by weighing and watering each pot at 

regular interval. Crop was supplied with fertilizers and other 

cultivation operations including plant protection measures as 

per recommended package of practices of Tamil Nadu 

Agricultural University, Coimbatore. All the observations 

were recorded on third leaf from top at 30, 60 and 90 DAT. 

The experiment was laid out in completely randomized block 

design with three replications.  

2.1. Estimation of RWC 

The relative water content (RWC) was estimated according to 

Barrs and Weatherly (1962). Fifty uniform leaf discs were used 
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and fresh weight (Fw) was recorded. The leaf discs were 

floated in water for one hour to attain full turgid and turgid 

weight (Tw) was recorded. Then the leaf discs were kept in hot 

air oven at 80°C for 48 hours and the dry weight (Dw) was 

recorded. The relative water content (RWC) was calculated by 

using following formula 

RWC = [(Fresh weight – Dry weight) / (Turgid weight – Dry 

weight)] X 100 

2.2. Measurement of osmotic potential 

Leaf samples were thawed, centrifuged for 5 min at 18000 

ppm, and osmotic potential of the expressed sap was recorded 

by using vapour pressure osmometer (VAPRO, 5520). 

2.3. Calculation of osmotic adjustment 

Osmotic adjustment was calculated by using following formula 

according to the method described by Flower and Ludlow 

(1986) 

Osmotic adjustment (OA) = Drought leaf ΨS100 – Irrigated 

leaf ΨS100 

                                ΨS100 = (ΨS x RWC) / 100 

2.4. Estimation of MDA content 

The amount of MDA derived from unsaturated fatty acid 

peroxidation of membrane lipids was measured according to the 

method of Sese and Tobita (1998). 250 mg leaf sample was 

weighed and homogenized with 5 ml of 0.1% TCA. 1ml 

supernatant was taken and 4 ml of 20% TCA containing 0.5% 

TBA was added.  The mixture was heated at 95ºC for 30 min. 

The content was cooled in an ice bath and again centrifuged at 

10000 rpm for 10 min. The absorbance of was measured at 532 

nm and the result was expressed in nmol g-1.  

2.5. Estimation of catalase activity 

Catalase activity was assayed as per the procedure adopted by 

Gopalachari (1963) and expressed as µg H2O2 g-1min-1. 

Phosphate buffer (51 ml of 0.2 M monobasic + 49 ml of 0.2 M 

dibasic and made up to 200 ml) was used to homogenize the leaf 

sample and 1.5% sodium perborate used as substrate and H 

donor. The reaction was allowed for one minute and the 

enzyme action was stopped by using 2 N sulphuric acid.  The 

solution was titrated by using 0.05 N potassium permanganate 

and the remaining H2O2 in the solution was calculated by 

taking one ml of KMnO4 consumes 0.85 microgram of H2O2. 

2.6. Estimation of superoxide dismutase activity (SOD) 

SOD activity was determined by using nitro blue tetrazolium 

(NBT) salt as described by Champ and Fridovich (1971) and 

expressed in enzyme units mg-1 protein. 500 mg leaf sample 

was weighed and macerated with 10 ml HEPES-KOH buffer 

containing 0.1 mM EDTA. The contents were centrifuged at 

15000 ppm for 15 min and 1 ml of enzyme extract was mixed 

with 3 ml of reaction mixture. One unit SOD activity was 

defined as the amount of enzyme required to 50 per cent 

inhibition of the rate of NBT reduction at 560 nm. 

2.7. Estimation of yield 

 The fruit weight per plant was recorded in control and stressed 

plants in each picking and fruit yield (kg per plant) was 

calculated as fresh weight of fruits in all the pickings.  

2.8. Statistical analysis 

The data on various parameters were analyzed statistically as 

per the procedure of Gomez and Gomez (1984). 

 

3. RESULTS 

3.1. Decreased RWC under drought 

Tomato genotypes responded differentially to water deficit in 

the form of changes in various parameters used in this study. 

Relative water content (RWC) decreased under water deficit 

stress (50% FC) compared to control (100% FC). Among the 

genotypes, LE 118, LE 114, LE 57 and LE 27 recorded the 

highest RWC, while LE 20, LE 23, COTH 2, LE 125, LE 5 

and LE 1 recorded the lowest RWC at 50% FC during 60 DAT 

(Table 1). Among the genotypes, LE 114 showed 

comparatively less reduction (12.3%) in RWC at 50% FC, 

followed by LE 118 (12.8%), LE 57 (14.4%) and LE 27 

(14.7%). Whereas the highest reduction per cent of 21.7 was 

registered by the hybrid COTH 2 followed by LE 1 (19.8%) 

and LE 125 (19.7%).  
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3.2. Decreased osmotic potential under drought 

The osmotic potential was lowered under drought condition 

(50% FC) contrasted to the control (100% FC). Among the 

genotypes, the highest reduction of osmotic potential was 

observed in LE 118 (63.56%) followed by LE 114 (61.54%) 

and LE 57 (58.97%) in 50 per cent FC compared to 100       

per cent FC. Osmotic adjustment of plant under stress 

condition is more vital for endurance by keeping up the tissue 

water potential. In the present study, the highest osmotic 

adjustment value was recorded by the genotype LE 118 

followed by LE 114 while the lowest value by LE 1 (Table. 1). 

However, the genotypes LE1, LE3, LE 13 and LE18 were 

shown the negative osmotic adjustment values indicated that 

the poor osmotic adjustment under drought condition. 

3.3. Increased MDA content due to drought 

Accumulation of MDA at significant level could be noticed 

under water deficit condition and the increase was 62 per cent 

over control. The genotypes LE 57 and LE 118, however, 

showed lesser accumulation of MDA with 32 per cent 

increase, whereas a higher level of 94 and 86 per cent was 

noticed in LE 1 and LE 125 respectively (Table 2). Water 

deficit condition stimulates the catalase activity at various 

levels due to genotypic variations to stress tolerance.  

3.4. Increased antioxidant enzymes activity under 

drought 

The elevation in enzyme activity was about 65 and 58 per cent 

in LE 57 and LE 118 respectively (Fig. 1). However, the 

genotypes, LE 5 (27.3%), LE 20 (31.6%), LE 100 (32.50%) 

and LE 125 (35.6%) were showed lowest increment of catalase 

activity under drought condition. Therefore, high CAT activity 

in these genotypes could be related to its role in preventing the 

formation of ROS like H2O2, and therefore the appearance of 

excessive damage by oxidative stress, achieving better water-

deficit tolerance. In the present study, it could be observed 

that, drought stress triggered the SOD activity, which enables 

the plants to acquire tolerance at various levels. The genotype 

LE 57 and LE 118 showed elevated SOD activity with 88 and 

85 per cent increase over control respectively at 60 DAT 

(Table 2). However, the genotypes LE 100, LE 1 and LE 125 

were able to enhance the activity up to only 26, 29 and 32 per 

cent over control respectively.  

3.5. Reduced fruit yield up to 83% due to drought 

The fruit yield showed significant differences among the 

genotypes and treatments. Decrease in fruit yield was observed 

at 50% FC level compared to 100% FC. LE 114 recorded 

higher fruit yield, followed by LE 118, LE 57 and LE 27 (Fig 

2.). The percentage yield reduction under drought over control 

has been suggested in the most important parameter for 

assessing drought tolerance than fruit yield. The highest 

percentage reduction in yield under drought was recorded in 

LE 125 (83%), followed by LE 5 (80%), LE 23 (76%) and 

COTH 2 (71%). The least reduction in fruit yield under 

drought was observed in LE 57 (18%), LE 114 (20.6%), LE 27 

(21%) and LE 118 (27%).  

 

4. DISCUSSION 

4.1. Maintenance of RWC under drought by the 

tolerant genotypes  

Genotypes, which showed higher RWC ensure more 

favourable internal water relations of tissue and showed better 

drought tolerance capacity (Srinivas Rao and Bhatt, 1992). 

Similar results were obtained in the present study in tomato. 

Maintenance of high RWC by the tolerant genotypes might be 

due to the accumulation of osmolytes in the cells which cause 

increase of root length leads to absorption of more water from 

deep soil layer. The data on osmotic pressure increased under 

drought over control. The highest increment of 63.6 per cent 

was recorded by LE 118 in response to drought while the 

lowest increment was noted by LE 1 and LE 3 (15.8%) (Table 

1). The increase in osmotic pressure is considered a potential 

cellular mechanism of drought tolerance as it enables turgor 

maintenance and growth continuation (Bajji et al., 2000).  

In the present study, LE 118 and LE 114 exhibited high 

osmotic pressure and thus it turned to be a better drought 

tolerant genotype than others. However, it also presents a 

metabolic cost due to the synthesis and compartmentation of 

osmolytes (Bajji et al., 2000). Many important physiological 

and morphological processes, such as leaf enlargement, 
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stomatal conductance and photosynthetic activity are directly 

affected by leaf turgor potential. During osmo regulation, 

solutes accumulate in the leaf. As a result, decreasing the 

osmotic potential, leads to up take of water for maintaining 

turgor. In the present study, lowering in osmotic potential was 

observed under water stress. The genotype, which maintained 

higher turgor, was tolerant to drought (Ashraf et al., 1994). 

The same finding was obtained in the present study. 

4.2. High osmotic adjustment recorded by the 

tolerant genotypes  

The osmotic adjustment results from the accumulation of 

solutes which lowers the osmotic potential and helps in 

maintaining turgor of plants experiencing water stress (Ashraf 

et al., 1994). It is reported that decrease in osmotic potential is 

essential to maintain the potential differences to allow water 

uptake by the root. The present study confirmed that, with the 

fall in leaf water potential in terms of RWC due to soil water 

deficit simultaneous fall in osmotic potential was observed. An 

increasing number of reports provide evidence on the 

association between high rate of OA and sustained yield or 

biomass under water-limited conditions across different 

cultivars of crop plants.  

Since OA helps to maintain higher leaf relative water content 

at low leaf water potential, it is evident that OA helps to 

sustain growth while the plant is meeting transpirational 

demand by reducing its LWP. Osmotic adjustment sustained 

turgor maintenance and hence the yield-forming processes 

during moderate and severe water stress (Ali et al., 1999). 

Increased deep-soil moisture extraction has been found to be a 

major contribution of OA in sorghum (Wright and Smith, 

1983). Beyond the effect on cellular hydration, other putative 

roles of OA have been recently assembled under the vague 

term of ‘Osmo protection’ (Rontein et al., 2002). Such a 

possible role for cell compatible osmolytes in protecting 

enzymes against heat inactivation was indicated a while ago 

(Paleg et al., 1981). In the present study, the superior osmotic 

adjustment made by LE 118 and LE 114 might be due to the 

synthesis of compatible osmolytes is an imperative trait for 

tolerance. 

4.3. Low MDA content under drought was favorable 

for tolerance  

The generation of reactive oxygen species (ROS) is one of the 

earliest biochemical responses of eukaryotic cells to abiotic 

stresses. Being highly reactive, ROS can seriously damage 

plants by increasing lipid peroxidation, protein degradation, 

DNA fragmentation and ultimately cell death. Drought 

induces oxidative stress in plants by generating reactive 

oxygen species (Farooq et al., 2009).            The ROS such as 

O2
−, H2O2 and OH* radicals, can directly attack membrane 

lipids and increase lipid peroxidation (Mittler, 2002). MDA is 

a product of lipid peroxidation created by any stress. Less 

accumulation of MDA under stress is favorable for tolerance. 

Hence, estimation of MDA is an important trait to assess 

drought tolerant capacity of crop plants. In this sense, low 

concentrations of MDA have been associated with water-stress 

tolerance in pea plants and wheat (Sairam et al., 2000). 

The levels of lipid peroxidation in leaves increased two to four 

fold with an increase in drought stress and this was highly 

correlated with protein peroxidation (Moran et al., 1994). It 

could also be explained that the increment of MDA content 

might be due to the membrane damage and lipid peroxidation 

by the reactive oxygen species produced under drought. These 

observations corroborate the findings of the present study. The 

damage to cell membranes may be caused by high H2O2 

levels, which could accelerate the Haber–Weiss reaction, 

increasing the formation and therefore prompting lipid 

peroxidation (Mittler, 2002). In the present investigation, 

maintenance of  low level peroxidation (denoted by the MDA 

concentration) in the genotypes LE 118, LE 57, LE 27 and LE 

114 indicating the ability of these genotypes to endure the 

stress effect more efficiently. 

4.4. High antioxidant enzymes activity under drought 

was constructive for tolerance   

Production of ROS like superoxide and H2O2 have been found 

to be stimulated in plants under a variety of environmental 

stresses (Sgherri et al., 1996). These ROS are easily captured 

by the antioxidant enzymes like SOD and catalase. Catalase is 

highest turnover rate enzyme which efficiently nullifies the 

effect of H2O2 and superoxide by SOD. Low rate of enzyme 
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activity coupled with higher accumulation of superoxide and 

H2O2 indicates the susceptible nature of the genotype to 

drought. Catalase enzyme plays an important role in lowering 

the ROS levels and helping avoid oxidative stress (Rao et al., 

2012). This view corroborates with present investigation. 

However, decreased CAT activity under water stress has been 

observed in sunflower (Quartacci and Navari, 1992), wheat 

(Zhang and Kirkham, 1994) and tomato (Tahi et al., 2008).  

Other authors demonstrated that, high activity of CAT enzyme 

conferred tolerance to water deficit in several species of plants 

such as Allium (Egert and Tevini, 2002) and Kentucky grass 

(Wang and Huang, 2004). Present study corroborates the 

earlier findings. Superoxide Dismutase (SOD) is a key enzyme 

to nullify the effect of super oxide which is produced by 

Haber-Weiss reaction. PEG induced drought stress to plants, 

significantly increased the activity of SOD at both the stress 

level of   -0.45 MPa and -1.22 MPa (Kumar et al., 2011). SOD 

activities play an important role in drought tolerance of tomato 

at various plant ages, and suggest that, SOD activity could be 

used as a criterion for selecting drought tolerance in tomato 

cultivars. Maintenance of higher level of anti-oxidative 

enzyme activities may contribute to drought tolerant induction 

by increasing the capacity against oxidative damage induced 

by various stresses (Sharma and Dubey, 2005). The present 

results strongly support the earlier findings. 

Maintenance of fruit yield under drought by the genotypes LE 

57, LE 114, LE 118 and LE 27 may be attributed to their 

ability to maintain higher RWC, osmotic adjustment and 

antioxidant enzyme activity.  

 

5. CONCLUSION 

From the perusal of results obtained for RWC, osmotic 

adjustment, MDA, SOD and catalase activity and yield, it can 

be inferred that genotypes LE 114, LE 57, LE 118 and LE 27 

performed better under drought conditions and could be 

categorized as drought tolerant genotypes compared to 

genotypes LE 1, LE 3 and LE 20, which can be categorized as 

drought susceptible ones. However, further studies are 

required to confirm the results by molecular evidence. The 

tolerant genotypes could be utilized for further breeding 

programme to evolve new tomato genotype for better drought 

tolerance with higher yield. 
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S. No. Genotypes Relative water content (%) Osmotic potential (-MPa) Osmotic 

Adjustment  100% FC 50% FC Mean 100% FC 50% FC Mean 

1 LE 1 68.22 54.74 61.48 1.14 1.32 1.23 -0.055 

2 LE 3 68.20 54.97 61.59 1.15 1.33 1.24 -0.053 

3 LE 5 65.89 54.67 60.28 1.14 1.42 1.28 0.025 

4 LE 13 71.16 59.38 65.27 1.16 1.36 1.26 -0.018 

5 LE 14 68.90 58.10 63.50 1.15 1.47 1.31 0.062 

6 LE 18 70.61 58.93 64.77 1.17 1.38 1.28 -0.013 

7 LE 20 64.87 52.81 58.84 1.13 1.40 1.27 0.006 

8 LE 23 66.50 53.68 60.09 1.15 1.52 1.34 0.051 

9 LE 27 72.20 61.62 66.91 1.18 1.80 1.49 0.257 
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10 LE 57 72.33 61.89 67.11 1.17 1.86 1.52 0.305 

11 LE 100 67.79 55.17 61.48 1.14 1.42 1.28 0.011 

12 LE 114 71.61 62.83 67.22 1.17 1.89 1.53 0.350 

13 LE 118 74.13 64.62 69.38 1.18 1.93 1.56 0.372 

14 LE 125 68.04 54.63 61.34 1.17 1.47 1.32 0.007 

15 CO 3 71.88 57.01 64.45 1.13 1.75 1.44 0.185 

16 PKM 1 70.35 57.45 63.90 1.21 1.70 1.46 0.125 

17 THCO 3 67.75 54.68 61.22 1.17 1.66 1.42 0.115 

18 COTH 2 68.81 53.85 61.33 1.14 1.69 1.42 0.126 

Mean 69.40 57.30 63.35 1.16 1.58 1.37  

SEd  0.27 0.36 0.31 0.008 0.004 0.011  

CD (0.05) 0.55 0.73 0.64 0.017 0.007 0.023  

 

Table 1. Effect of drought on RWC, osmotic potential and osmotic adjustment of tomato genotypes at 60 DAT 
DAT – Days after transplanting; FC – Field capacity 

 

 

S. No. Genotypes MDA content (nmol g-1) SOD activity (Units mg-1 protein) 

100% FC 50% FC Mean 100% FC 50% FC Mean 

1 LE 1 8.12 15.73 11.93 223.2 287.8 255.5 

2 LE 3 8.51 14.69 11.60 212.2 302.5 257.3 

3 LE 5 8.73 14.68 11.71 216.3 298.4 257.3 

4 LE 13 9.06 14.91 11.99 225.6 331.6 278.6 

5 LE 14 8.56 14.42 11.49 221.1 343.5 282.3 

6 LE 18 8.97 14.34 11.66 214.3 348.9 281.6 

7 LE 20 8.89 15.06 11.98 210.0 293.4 251.7 

8 LE 23 8.75 14.88 11.82 218.2 308.3 263.2 

9 LE 27 8.82 12.41 10.62 224.0 367.7 295.8 

10 LE 57 8.99 11.82 10.41 226.5 425.5 326.0 

11 LE 100 8.81 14.94 11.88 227.2 287.1 257.1 

12 LE 114 8.55 12.53 10.54 218.9 374.2 296.5 

13 LE 118 9.14 12.09 10.62 223.6 412.5 318.0 

14 LE 125 8.45 15.69 12.07 218.3 288.6 253.4 

15 CO 3 8.72 14.23 11.48 223.8 336.3 280.0 

16 PKM 1 8.84 14.09 11.47 221.5 312.5 267.0 

17 THCO 3 9.09 14.47 11.78 226.0 308.4 267.2 

18 COTH 2 9.01 14.36 11.69 224.6 310.5 267.5 

Mean 8.78 14.19 11.48 220.8 329.9 275.4 

SEd  0.32 0.11 0.46 7.68 2.56 10.87 

CD (0.05)    0.65*    0.22*    0.91*   15.32*    5.11*    21.66* 
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Table 2. Effect of drought on MDA content and SOD activity of tomato genotypes at 60 DAT 
DAT – Days after transplanting; FC – Field capacity 

 

 

Fig 1. Effect of drought on catalase activity (µg of H2O2 g
-1 min-1) of tomato genotypes 

 

 

 

Fig 2. Effect of drought on fruit yield (g plant-1) of tomato genotypes 
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ABSTRACT 

Rhinoceros beetle, Red palm weevil, Black headed caterpillar and Eriophyid mite are major pests infesting coconut in Konkan 

region of Maharashtra. The roving survey was carried out in major coconut growing districts of Konkan region of Maharashtra 

viz., Ratnagiri, Raigad, Sindhudurg and Thane districts during the year 2013. Data collected from this survey revealed that the 

infestation by rhinoceros beetle in all the four districts was in the range of 12.67 to 16.80 per cent.  High spindle damage was 

observed in Sindhudurg district (5.08 per cent). The red palm weevil incidence was in the range of 13.27 to 15.12 per cent. 

Maximum mortality of palm was observed in Sindhudurg district (4.10 per cent). The black headed caterpillar was noticed in all 

the districts but maximum incidence reported from Thane district up to the extent of 39.90 per cent. The eriophyid mite infestation 

was in the range of 43.95 to 48.47 per cent in all coconut growing districts but Intensity of mite was mild to medium in all the 

districts. Palghar tahsil in Thane district and Talsande tahsil in Kolhapur district were identified as hot spot areas for black headed 

caterpillar and sufficient number of parasitoids were supplied to coconut growers from Regional Coconut Research Station, 

Bhatye, Ratnagiri for the effective management of the pest.  

Keywords: Coconut Pests, Roving Survey 

 

1. INTRODUCTION 

The coconut palm eulogized as the “Tree of Heaven”, King of 

Palms and Natures supermarket, being cultivated since time 

immemorial, as references are available in various literatures 

including ‘Ramayana’. Coconut is grown in more than 93 

countries on a total area of 12.5 million ha producing 5562 

million nuts annually (Anonymous, 2004). The coconut is one 

of the important plantation crops of the Maharashtra. The area 

under this crop has been increased day by day after successful 

implementation of Employment Guarantee Scheme.  

Even though, the coconut had a prime position as a plantation 

crop in the country, it faces many problems like vagaries of 

nature and sudden outbreak of pest and diseases. The coconut 

palm is attacked by a number of insect pests at all stages of its 

growth. The coconut palm is attacked by 200 insect and non-

insect pests (Rabindra, 2000). Among these, the rhinoceros 

beetle, red palm weevil, black headed caterpillar, eriophyid 

mite and rats are serious pests and found in many coconut 

gardens in Konkan region of the Maharashtra.  

 

2. MATERIALS AND METHODS 

To record the intensity of infestation of various pests of 

coconut in Konkan region of Maharashtra, roving survey was 

carried out in Ratnagiri, Raigad, Sindhudurg and Thane 

districts of Konkan region of Maharashtra from April 2013 to 

March 2014.Out of these four districts, the coconut growing 

tahasils were selected. From each district, ten villages were 

selected and from each village five coconut growers were 

selected for recording observations. The total number of palms 

from each tahasil was taken in to consideration for calculating 

per cent infestation. The per cent infestation was calculated by 

using following formula; 

             Total number of infested palms 
  Per cent infestation   =   _______________________   x 100 

                               Total number of palms 
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3. RESULTS AND DISCUSSION 

 The observations recorded during the survey work are 

summarized in Table No. 1  

 

District Black 

headed 

caterpillar  

Mean 

Incidence  

(%) 

Rhinocero

s beetle 

Mean 

Incidence 

(%) 

Red 

palm 

weevil 

Mean 

Inciden

ce (%) 

Eriophyid 

mite Mean 

Incidence 

(%) 

Ratnagiri 6.34+0.82

* 

12.67+1.3

5 

5.76 + 

0.93 

46.22+3.3

5 

Raigad 6.58+1.24 16.80+1.8

8 

4.58 + 

1.22 

46.53+2.6

7 

Sindhudu

rga 

2.27+0.67 16.52+1.4

4 

15.12 

+4.99 

43.95+3.7

3 

Thane 39.90+6.8

3 

16.43+0.3

3 

13.27 

+1.21 

48.47+1.7

2 

Table 1 : Mean Incidence of major coconut pests in important 

districts of Maharashtra 

Values represent Mean + Standard error 

Rhinoceros beetle, Red Palm Weevil, Black headed caterpillar 

and Eriophyid mite are major pests infesting coconut were 

observed during survey work from this region. 

3.1. Rhinoceros beetle: The infestation of Rhinoceros beetle 

more or less similar in all the four districts. It was in the 

range of 12.67 to 16.80 per cent in all four districts. 

Maximum incidence was observed in Raigad while 

minimum incidence was observed in Thane district. 

More Spindle damage was observed in Sindhudurg 

district (5.08 per cent) whereas maximum leaf damage 

was observed in Thane district (13.57 per cent) followed 

by Raigad district (13.04 per cent). 

3.2. Red Palm Weevil: The incidence of Red palm weevil 

was maximum in Sindhudurg district (15.12 per cent) 

followed by Thane district (13.27 per cent). Maximum 

dead palms percentage was observed in Sindhudurg 

district (4.10 per cent) followed by Thane district (3.37 

per cent). 

3.3. Black headed caterpillar: The infestation of Black 

headed caterpillar was noticed in all the districts. 

Maximum incidence observed in Thane district (39.90 

per cent). The incidence was just started in Sindhudurg 

district. In Ratnagiri district it was 6.34 per cent while 

6.58 percent incidence was recorded in Raigad district. 

3.4. Eriophyid mite: The infestation of eriophyid mite was 

recorded from all the orchards observed in all districts. 

The incidence of eriophyid mite was in the range of 

43.95 to 48.47 per cent. Maximum incidence was 

observed in Thane district (48.48 per cent) while 

minimum incidence was observed in Sindhudurg district 

(43.95 per cent). Intensity of mite was mild to medium in 

all the districts. 

During survey work, hot spot areas for Black headed 

caterpillar was identified. Tahsil Palghar in Thane district and 

Talsande in Kolhapur district were identified and supplied 

parasitoids as per need to the farmers. 
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ABSTRACT 

 

An experiment was conducted on integrated cropping system in coconut to study the performance of Morinda citrifolia as mixed 

crop in coconut, during the year 2008-09 to 2012-13. The growth and yield performance Morinda citrifolia and coconut were 

recorded. Initial and final nutritional status was estimated. The economics of the cropping system was calculated in year 2012-13. 

The functional leaves on the crown were increased from 28.4 to 29.2 & annual leaf production per palm increased from 10.05 to 

10.30 in years 2008-09 to 2012-13.  Initial yield of coconut was recorded as 13300 nuts/ha which increased to 14387 nuts/ha in 

the year 2012-13. Maximum yield of Morinda citrifolia per plant (7.88 kg) was recorded in seedling plants than in tissue culture 

plants (4.45 kg) in the year 2012-13. The study indicated that inter cropping of Morinda citrifolia increased productivity of 

coconut. Economics of Morinda citrifolia as inter crop indicated profitability of cultivation in coconut than monocrop.  

Keywords: Coconut, Cropping System 

 

1. INTRODUCTION 

Coconut  (Cocus nucifera L.) is an important perennial oil 

yielding crop of humid tropics and is mainly grown in states 

like Kerala, Karanataka, Tamilnadu, Andrapradesh and coastal 

districts of Maharashtra. Being a small holders crop in India, 

when grown as monocrop dose not provide adequate income 

and gainful employment to the dependent families. The studies 

have revealed that adult palm of sole crop of coconut, spaced 

at 7.5 x 7.5 m apart effectively uses only 22.3 per cent of land 

area, while average air space utilization by the canopy is about 

30 per cent and solar radiation interception is 45-50 per cent 

(Bavappa et al., 1986). Thus coconut gardens offers excellent 

opportunities for inclusion of compatible component crops in 

the inter spaces, for effective utilization of natural resources. 

Unlike in annuals, the potential for increasing productively per 

unit area of land, time and inputs is considerably higher in 

perennial crops (Bavappa and Jacob, 1982). The coconut 

based crop systems evolved in response to the pressure of 

shrinking land resource base coupled with high population 

density which necessitated a conscious attempt on the part of 

farmers to achieve their goals by living with in biophysical, 

ecological and economic constraints (Maheswarappa et al., 

2013). Morinda citrifolia (Noni ) is compatible perennial 

medicinal plant in coconut based cropping system.  Its juice 

has antioxidant properties and targeted the digestive, intestinal, 

respiratory and immune systems (www. 

en.wikipedi.org/wiki/Morinda citrifolia). Hence study was 

initiated to evaluate performance of Morinda citrifolia as mix 

crop in coconut.  

 

2. MATERIALS AND METHODS  

Performance of Morinda citrifolia as mixed crop in coconut 

under konkan region of  Maharashtra was conducted at 

Regional Coconut Research Station Bhatye Ratnagiri  Dr. 

B.S.K.K.V., Dapoli during 2008-2013. The experiment was 

conducted on 28 years old COD x WCT garden spaced at 7.5 x 

7.5 m. Regional Coconut Research Station Bhatye is situated 

at 17.000N latitude and 73.400 E longitude at an elevation of 3 
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m above mean sea level. The mean annual rainfall during 2008 

to 2013 is 3000 mm. The mean maximum temp is 31.100 C, 

while minimum temp is 22.80C.  Morinda citrifolia was 

planted in August 2008 as a mixed crop in single hedge system 

at 3.75 m plant to plant distance at the centre of two rows of 

coconut palm. Twenty five each of tissue culture plantlets and 

seedlings were planted as non replicated trial. The experiment 

plot of coconut mixed crop with Morinda citrifolia was 

maintained as organic block by applying 50 kg of 

vermicompost and three lopping of glyricidia leaves burial per 

year to the coconut and 10 kg of vermicompost to noni along 

with green leaf manuring with glyricidia leaves. Mulching 

with coconut leaves were followed in the summer months. 

Drip irrigation was followed after rainy season i.e. October-

May for both coconut and noni  Initial and final N,P,K 

content (Kg/ha) of soil at 0-25 cm, 25-50 cm and 50-100 cm. 

was estimated at the start and at end of experiment. The 

growth & yield  observations of coconut i.e., average no. of 

functional leaves on the crown, annual leaf production per 

palm, no. of nuts per palm and no. of nuts per hectare were 

recorded in 2004-05 to 2007-08 and 2008-09 to 2012-13. The 

growth & yield observations of Noni viz. height (cm), no. of 

branches per plant, no. of fruits per plant, weight of fruits per 

plant were recorded during 2012-13. Juice percentage and 

T.S.S (o Brix) were also recorded on both planting material. 

The economics of cropping system was calculated including 

labour cost, input cost, irrigation, other miscellaneous charges 

for both planting materials and converted into economics per 

ha.  

 

3. RESULTS AND DISCUSSION  

3.1. Growth and yield of Coconut  

The growth and yield performance of coconut as influenced by 

mix crop of Morinda citrifolia is presented in Table 1. Average 

functional leaves on the crown increased from 28.40 to 29.20 

due to mixed cropping of Morinda citrifolia.  Also annual 

functional leaf production per palm showed same trend and 

increased from 10.05 to 10.30 leaves / palm due to mix crop of 

Morinda citrifolia.  Mean five year yield data indicated that 

nut yield increased 8.33 % over pre experimental yield (2004-

05 to 2007-08). The yield data revealed that average initial 

yield of coconut was 13300 nuts/ha which increased to 14387 

nuts/ha. due to mixed crop of Morinda citrifolia. Results 

analogous to these finding were also reported by Nair and 

Balakrishnan (1976) in coconut mixed crop with cocoa The 

additional increase in yield of coconut under mix cropping of 

Morinda could be due to synergistic effect of crop 

combination. 

3.2. Growth and yield of Morinda Citrifolia   

The growth and yield performance of Morinda citrifolia  as 

mix crop in coconut is presented in Table 2. Maximum height 

338.80 cm. and branches 23.85 were found in seedling than 

tissue culture plants. This may be due to faster growth of 

seedlings than tissue culture plants. Average yield of fruits 

was also recorded maximum (7.87 kg) in seedlings than tissue 

culture plants (4.45 kg) The juice percentage was almost 

similar (51-52%) in tissue culture to seedling plants with 7.5% 

T.S.S. The maximum yield in seedling plants than tissue 

culture plants could be due to faster growth rate of seedling 

plants and more production of food material over tissue culture 

plants. Similarly, more biomass production per plant ( 3.50 kg) 

was recorded in seedling plants than tissue culture plants (1.85 

kg).  

3.3. N, P2O5 and k2O content of soil 

The Nitrogen, Phosphorus and potassium content of soil as 

influenced by mix crop of Morinda citrifolia  in coconut is 

presented in Table 3. It was observed from the data that 

nitrogen, phosphorus and potassium content (kg/ha) of soil 

improved slightly at all three depths except k2O at 25-50 cm. 

depth Varghese et al,. 1978 also reported improvement in soil 

fertility under mix crop of cocoa in coconut. 

3.4. Economics  

The economics of production of Morinda citrifolia mix crop in 

coconut is presented in Table 4. Maximum gross returns were 

recorded in seedling plants (Rs. 187000) than tissue culture 

plants (Rs. 174500). The highest B:C ratio was observed in 

seedling plants (2.48) than tissue culture plants (2.31). 

Growing of both tissue culture plants and seedling plants 

improved soil fertility considerably, resulted in increase in 

yield than pre experimental yield. Thus by utilizing same land, 

resources like space, light, irrigation facility, Morinda 
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Citrifolia is a suitable mix crop under cropping system in 

coconut  

 

4. CONCLUSION 

The study indicated that Morinda Citrifolia (Noni) is profitable 

mix crop in coconut.  

 

Sr. 

No. 

Treatment Functional Leaves on 

crown 

Annual leaf 

production / Palm 

Yield (nuts) Percent 

increase over 

initial yield 

2004-05 to 

2007-08 

2008-09  

to  

2012-13 

2004-05 

to  

2007-08 

2008-09  

to  

2012-13 

2004-05 to 

2007-08 

2008-09  

 to 2012-13 

 

Nuts / 

Palm 

Nuts / 

Palm 

Nuts / 

Palm 

Nuts / 

Palm 

 

 

1 Coconut + 

Moninda 

citrifolia 

28.40 29.20 10.05 10.30 76 13300 82.33 14387 8.33 

 

Table 1 :  Growth and yield performance of coconut as influenced by mix crop of  Morinda citrifolia 

 

 

Sr

. 

N

o. 

Planting 

materials 

Growth observations Yield Biomass 

Productio

n per 

plant (kg) 

Height (cm) No. of branches No. of 

fruits 

Wt of 

fruits 

(kg) 

Juice  

Percentage 

(%) 

T.S.S 

(o Brix) Range Av. Range Av. 

1 
Seedling 

Plants 
219-450 338.80 3-42 23.85 315 7.875 52 7.5 3.50 

2 
Tissue 

culture 
190-452 304.60 3-43 21.40 178 4.450 51 7.5 1.85 

 

Table 2:  Growth and Yield performance of Morinda Citrifolia as mix crop in coconut (2012-13) 

 

Sr. 

No. 

Treatment/Pl

anting 

materials/ 

Soil depth 

0 - 25 cm 25-50 cm 

Initial Final Initial Final 

N  P2O5  K2O  N  P2O5  K2O  N  P2O5  K2O  N  P2O5  K2O  

1 Seedling  248 13 283 252 14 289 231 11 243 238 13 239 

2 Tissue 

culture 

261 18 318 268 19 321 217 12 228 223 14 225 

Sr. 

No. 

Treatment/Pl

anting 

materials/ 

Soil depth 

50-100 cm 

Initial Final 

N P2O5  K2O  N  P2O5  K2O  
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1 Seedling  214 9 231 214 10 235 

2 Tissue 

culture  
238 11 198 239 12 221 

 

Table 3.  N, P2O5 and k2O content of soil as influenced by mix crop of Morinda in coconut ( kg/ha ) 

 

 

Table 4. Economics of Noni as mix crop in coconut garden 
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Sr. No. Crop Combination Cost of Cultivation  

Rs. 

Gross returns Rs/ha Net returns 

Rs/ha 

B:C 

1 Coconut + 

Noni Seedlings Plants 
75250 187000 111750 2.48 

2 Coconut + 

Tissue culture Plants 
75250 174500 99250 2.31 


