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Abstract
The impact of Exchange Rate Fluctuations On The Trade Balance in
Libya:

The aim of the research is to know the effect of the change of the Libyan
dinar exchange rate on the net trade balance, and the research method is
based on the inductive and deductive approach together in both sides of the
theoretical and analytical study, and by relying on data issued by the
competent authorities, and on some studies in this field, in order to extract

a set of lessons learned , The analytical method was used to analyze the
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data, as well as the use of standard methods to measure the relationship
between the variables under study, where the multiple regression model was
used to estimate the parameters, as well as the use of the gradual regression
method to find out the most independent variables affecting the dependent
variable (economic growth).

The research has shown the validity of this hypothesis, and therefore the
research recommended the necessity of working to increase the stability of
the exchange rate of the dinar against foreign currencies, because the
instability of the exchange rate has great damages to other macroeconomic
variables, and the necessity for political stability, because it is the most
influential factor on the variables. Macroeconomic increases in exports to
reduce the net trade balance deficit, and to encourage import substitution, in
order to reduce imports and increase the trade balance surplus.

Key words: exchange rate, trade balance, economic growth, public
spending, imports.
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Introduction

In the present time, people can't live in separation from the world that
has become a small global village. They have penetrated it and have a great
impact on it. Also, they become aware of its parameters and the great
technological advancements in different fields. This is reflected in the
present age as it is now controlled by technology. In reality, there is a
wealth of information in all its aspects, especially in many scientific fields.
When coming into exploring nanotechnology, we find that it has become the
focus of modern science with its penetration in the most important areas of
science.

The word "nanotechnology" consists of two parts. The first one "nanos"
is a Greek word "nanos”, which refers to "dwarf", i.e., everything that is
very small. Nanotechnology is a term used to describe the study and
utilization of tiny things which can be utilized across all areas of science,
like physics, materials science, chemistry, biology, and engineering.
Nanoscience studies the main fundamentals of molecules and compounds
that do not exceed one hundred nanometers in size. The base of this
technology is built on the capture of the very small atoms of any material,
manipulating them and shifting them from their original positions to other
locations, then compiling them with atoms of other materials to construct a
crystal network to get nanoscale substances with apparent high-performance
features. The focus of this research is on the medical applications of
nanotechnology.
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Aims of the study
This study aims to:

1- Identify of the meaning of nanoscience and the significance of
nanotechnology

2- State of characteristics of nanomaterials

3- Describe nanoparticles

4- ldentify the significance of nanotechnology the medical field.

5- Indicate the applications of nanotechnology in medical stuff or textiles.

Definition of Nanoscience and Nanotechnology
The root ‘nano’ of the word "nanotechnology" is taken from a Greek

word which refers to ‘dwarf’ or something tiny. It describes one thousand
millionth of a meter. In fact, nanoscience and nanotechnology are not the
same. Nanoscience is defined as the study of structures and molecules on
the scales of nanometers which range from one to one hundred nanometers.
Nanotechnology refers to the technological means which uses nanoscience
in feasible utilizations like instruments...etc. (Mansoori, 2005:1-22) For
example, one must know that the thickness of only one human hair is sixty
thousand nanometers. The DNA double helix contains a radius of 1 nm as
shown in Figure 1 (Gnach, 2015:1561-1584). The Democritus and the
Greeks scientists of the fifth century B.C. are considered the pioneers of
nanoscience when they regarded the issue of the continuity of material and
therefore indefinitely breakable into very tiny parts, or constructed of tiny
particles, which can't be divided nor broken, which are termed in the present

time as "atoms".
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Figure 1

A comparison of sizes of nanomaterial
Reproduced with permission from reference
(Gnach, 2015: 1561-1584)

Scientists believe that nanotechnology will be within the most
encouraging and favorable technologies in the twenty first century, due to
its capability of making use of the theoretical framework of nanoscience and
transform to beneficial utilizations. This can be achieved by monitoring,
measuring, manipulating, compiling, managing and manufacturing material
at the nanometer scale. The National Nanotechnology Initiative (NNI) in the
U.S.A defines nanotechnology as “a science, engineering, and technology
conducted at the nanoscale (1 to 100 nm), where unique phenomena enable
novel applications in a wide range of fields, from chemistry, physics and
biology, to medicine, engineering and electronics” (Bayda, 2020:2). This
definition indicates that nanotechnology has two states. One of which is a
state of scale where nanotechnology is related to utilizing structures by
managing their volume and shape at nanometer scale. The other state is
related to novelty where nanotechnology must manipulate tiny things by
means which make use of certain features in accordance with the nanoscale
(Allhoff, 2007: 185-210).

We should indicate the difference between nanoscience and
nanotechnology. The word nanoscience refers to an intersection including
materials science, physics and biology. Nanoscience addresses processing of
materials at atomic and molecular scales. On the other hand,
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nanotechnology refers to the capability of monitoring, measuring, tackling,
compiling, managing, and manufacturing material at the nanometer scale.
The available information or accounts that illustrated the history of
nanotechnology and nanoscience have not made a summary of both of them
from the start to the present age with continuous happenings. Thus, there is
an urgent need to outline the chief happenings in nanoscience and
nanotechnology for a complete perception of their development in this area
(Bayda, 2020:2).

History of nanotechnology

New science and technology often result from human dreams and
imagination. Such dreams have created nanotechnology, a 21st-century
frontier. Nanotechnology is a term which refers to grasping and managing
of material at dimensions from one to one hundred nanometers where
distinctive natural events enable new utilizations. In spite of the fact that
human has exposed to nanoparticles during the history of mankind; it has
impressively incremented since the industrial revolution. Nanoparticles have
been studied before by many scientists. For example, Richard Zsigmondy,
who won the Nobel Prize in chemistry in 1925, was the first who postulates
the idea of a ‘‘nanometer’’. He introduced the concept nanometer clearly to
describe the volume of the particle. He was also the first to measure the
volume of particles like gold colloids by utilizing a microscope. Another
scientist, Richard Feynman, who won the Nobel Prize in physics1965, is
regarded as the father of modern nanotechnology. In the annual meeting of
the American Physical Society in 1959 at Caltech, he give a lecture entitled,
““There’s Plenty of Room at the Bottom’’, in which he presented the idea of
treating material in an atomic way. His new concept indicated new
approaches of thinking. Feynman’s assumptions have provided evidence to
be correct. (Hulla, 2015:1318)

After about fifteen years from Feynman’s lecture, Norio Taniguchi, a
Japanese scientist, began to utilize ‘‘nanotechnology’ to depict
semiconductor operations which happen over the arrangement of a
nanometer. He emphasized that nanotechnology is composed of the
manipulation, division, combination, and adapting of matters by one
molecule or one atom. The golden age of nanotechnology has been started
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in the eighties of the nineteenth century when: (1) fullerenes was found out
by Kroto, Smalley, and Curl; (2) ideas from Feynman’s ‘‘There is Plenty of
Room at the Bottom’ and Taniguchi’s concept of nanotechnology in his
1986 book entitled, ‘‘Engines of Creation: The Coming Era of
Nanotechnology" was utilized by Eric Drexler of Massachusetts Institute of
Technology. The concept of a nanoscale ‘‘assembler’” which could build a
copy of itself and of other components of arbitrary complications was
advocated by Drexler whose perspective of nanotechnology is known as
““molecular nanotechnology.”” After that, lijima, another Japanese scientist
developed the science of nanotechnology by improving carbon nanotubes.
Also, there was a growing interest in the promising areas of nanotechnology
and nanoscience at the start of the twenty first century. Feynman’s status in
the U.S.A and his concept of treating of material in an atomic way
contributed immensely to formulate the qualities of a national science. The
American president Bill Clinton emphasized that they will provide funding
to research in this promising technological field on his speech at Caltech on
January 21, 2000. Three years later, the American president George W.
Bush agreed on law of the twenty first Century Nanotechnology Research
and Development Act. This Act considered nanotechnology research as a
national priority. Bush also proclaimed the National Technology Initiative
which is now run by a committee. The head of this committee is the
President’s Cabinet-level National Science and Technology Council and its
Committee on Technology. The duty of The Committee’s Subcommittee on
Nanoscale Science, Engineering, and Technology is to plan, budget,
conduct, and review of the National Technology Initiative. It consists of
delegates from twenty  departments and independent organizations and
commissions. (Hulla, 2015:1318)

The Importance of Nanotechnology
The following reasons indicate the importance of nanotechnology (Noha,

2009:17):

e Scientists all over the world assert that nanotechnology will give rise to
a new scientific revolution in the following years, because of its unique
principles and incredible potentials.
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e The applications and inventions of nanotechnology are utilized in
different areas of our life: medical, biological, agricultural, industrial,
electronic, petrochemical and military.

e Nanotechnology may solve the problems of the times like the water
crisis, energy resources, health, poverty and unemployment; it can also
provide job opportunities, decrease the price of some products, improve
energy resources, and discover new ways of treatment and water
purification.

e Nanotechnology will impact the global economy of the present century,
and the US National Science Foundation expects that the market for
nanotechnology services and products will reach a trillion dollars by the
year 2015, God willing. According to the Global Nanotechnology
Market Report it reached $5.4 billion in China in 2005.

Characteristics of Nanomaterials

The structural sizes of nanomaterials are smaller than one hundred nm in
not less than two aspects. These Nanomaterials are capable of having
multiple structures and shapes; for example, platelets, needle-like tubes and
spherical, among others. Chemical structure is another critical indicator for
the description of Nanomaterials that consist of nearly all substance
categories such as polymers, metals/ metal oxides, compounds, in addition
to biomolecules. Nanoparticles, under circumferential conditions, are apt to
connect with each other and constitute aggregates and agglomerates.

There are many shapes for these aggregates and agglomerates, ranging
from dendritic structure to chain or spherical structures with volumes
usually within the micrometer range. These characteristics of nanoparticles
could be critically changed throughout surface adaptation. It is also
important for the characterization of Nanomaterials to identify what
conditions the nanoparticles are dispersed in; for example, in liquid, solid or
gaseous status. The figure below outlines suitable factors for the
characterization of Nanomaterials. (Pawan, 2013:66)
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Figure 6: Characterization Parameters of Nano Particulate Materials
(Pawan, 2013:66)

Classification of Nano Materials
Categorization of nano materials can be based on of dimension-wise into

following types (Nikalje, 2015:83):

e The dimensions of nano rods and nano wires are less than one hundred
nm.

e The dimensions of fibers, tubes and platelets are less than one hundred
nm.

e The dimensions of quantum dots, particles and hollow spheres are from
0 or 3 Dimensions < one hundred nm.
Nano materials can be categorized according to the stage of composition

into the following:

e Single stage solids for the nano material; such as amorphous particles,
crystalline and layers.

e Multi-stage solids include covered particles and matrix composites.

e Multi-stage systems of nano material such as aero gels, colloids, Ferro
fluids, among others.
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Characteristics of Nanoparticles

— Physical features: Some nanoparticles have high solidness with little
weight.

— Chemical features: The interaction of nanoparticles increases if they
are homogeneous and of the same size.

— Electrical features: The possible energy of the ion can be managed by
controlling the size and chemical nature of the secondary particle.

— Thermal features: when the size of a nanoparticle becomes smaller, its
dissolution temperature decreases.

— Magnetic features: when the size of the nanoparticles becomes smaller,
they become more magnetic.

— Optical features: if the size of the nanoparticle is less than the critical
wavelength of light, the particle becomes transparent. (Noha,2009:25)

Applications of nanotechnology in energy and the environment

Nanotechnology will contribute largely in the following fifty years. The
environment will be protected and enough power will be provided for an
increasing world. The developed approaches of nanotechnology are capable
of providing support to many fields such as power storage, changing it into
other shapes, ecofriendly manufacturing of materials and improving the
sources of renewable energy. Another usage of nanotechnology is to
produce cheaper renewal power. Also, it can be used in solar technology,
fuel cells, nano-catalysis and hydrogen technology. In addition, we can use
the cells of carbon nano tube fuel to maintain hydrogen that can be applied
in power cars.

We can also use nanotechnology in the field of photovoltaic, to make
them not heavy, inexpensive and more effective. This can decrease the
burning of engine pollutants through nano porous filters. The exhaust can be
cleaned automatically with the aid of catalytic converters which contain
nano scale noble metal particles and through catalytic coverings on cylinder
walls and catalytic nanoparticles as additive for fuels. In addition,
nanotechnology supports the improvement of new green and ecofriendly
technologies which can reduce the unwanted pollution. The lightening of
solid state is able to decrease the total consumption of electricity. Finally,
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the techniques of nanotechnology can result in a great decrease in the
consumption of power for lighting (Nikalje, 2015:84).

Nanotechnology in health and medicine
There are now a lot of maladies like cancer, diabetes, Alzheimer’s

disease, Parkinson’s disease, multiple sclerosis and cardiovascular diseases
in addition to various types of dangerous infectious or inflammatory
illnesses (for example, HIV) which pose a high number of complex and
dangerous diseases that cause a main problem for humans. One of the
practical implementations of nanotechnology is Nano-medicine which deals
with medicine and health. Nano-medicine exploits nano electronic
biosensors and nano materials. In the coming years, nano medicine will
make use of molecular nanotechnology. In the field of medicine, there are
many projected benefits of nano science application which are potentially
helpful for all human species. Diagnosis improvement, appropriate healing
and follow-up of illness can be achieved with the aid of nano medicine early
detection and prevention. Some particles of nano scale are utilized as labels
and tags. They can be performed biologically and quickly. The testing has
turned to be more flexible and more precise. The invention of nano devices
like gold nano particles helps gene sequencing become more effective.
When these gold particles fixed with short parts of DNA, they can be
utilized for discovering genetic sequence in a sample. Also, nanotechnology
help in reproduction or repairing of damaged tissue. The artificially
prompted cells are utilized in tissue engineering that can make a revolution
in the field of artificial implants or transplanting organs (Nikalje, 2015:83).

Carbon nano tubes can help develop and improve the properties of
biosensors. We can utilize these biosensors in the field of astrobiology
because they can aid in studying the origins of life. In addition, this
technology can be used to improve sensors for the diagnosis of cancer. CNT
can be operationalized at the tip with a probe molecule In spite of its
inactiveness. AFM was used in their study as an empirical platform.
(Nikalje, 2015:83)
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Figure 6: Applications of nanotechnology in stem cell biology and
medicine. (Nikalje, 2015:84)

The role of nanotechnology is evident in the researches concerning stem
cells. For instance, magnetic nanoparticles are successfully utilized to
separate and combine stem cells. Quantum dots are utilized for tracing of
stem cells, molecular imaging, providing drugs or genes into stem cells.
Nano materials like fluorescent MNPs, fluorescent CNTs and carbon nano
tubes have been utilized. Distinctive nanostructures were planned to control
arrangement of proliferation. Distinguishing of stem cells is achieved by
planning distinctive nano structures. These developments help speed up the
advancement of stem cells to be utilized in regenerative medicine (Wang,
2009:593). The recent utilizations of nanotechnology in research on stem
cell promise to break new ground in reformative medicine. Nanotechnology
can be used as a beneficial means to image and trace stem cells, to
distinguish certain cell lineage and finally to make sense of their biology.
We hope this will result in therapeutics based on stem cells for preventing,
diagnosing and treating of human illnesses (Ricardo, 2010:38-46).

Stem cell research can make use of nano devices in tracking and imaging
them. It can be utilized in major science and translational medicine as well.
We can change stem cells by merging biological molecules with nano
carriers (Figure 6). Nano or tools can be utilized for intracellular access,
sensing of biomolecules as well as smart provision. These technologies have
greatly affected the microenvironment of stem cell and studies of tissue
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engineering. They will be largely applied in the field of biomedicine (Deb,
2012:1747-1748).

Application of Nanotechnology in Modified Medicated Textiles

Application of nanotechnology in newer antiseptic cotton has been
improved and utilized for antiseptic textiles. A lot of developments have
been achieved in the field of works using nanotechnology in new modified
antibacterial textiles. Utilization of traditional antimicrobic factors to
textiles has been already mentioned. One can develop this method by
concentrating on inorganic nano constructed materials that obtain good
antiseptic activity and utilization of these materials in the textiles (Nikalje,
2015:88).

Conclusions

Nanotechnology is a new integrative method which includes an
application built on the structures of molecules in nano-scale size range. In
fact, nanotechnology is considered as a new but fast evolving area which
includes manufacturing, manipulating and practical utilization of structure,
instrument and system by managing size and shape in nanometer scale.

Nanoscience and nanotechnology have recently become very critical to
medical device applications, such as diagnostic biosensors, drug provision
systems.

Nano materials have augmented surface area and nano scale impacts,
thus utilized as a successful means for improving the delivery of gene and
drug, diagnostic biosensors and biomedical imaging. Nano materials contain
distinctive biological and physicochemical characteristics in comparison to
their bigger equivalents. Nano materials have features that can immensely
affect their interplays with cells and bio molecules because of their specific
shape, size, surface structure, chemical composition charge, solubility and
agglomeration. Nanotechnology has a very brilliant future throughout its
integrating with other technologies and the latter appearance of complicated
and novel hybrid technologies. Biological technologies are integrated with
nanotechnology which has already utilized to cope with genetic material.
Nano materials are already being structured utilizing biological elements.
The potentials of nanotechnology to engineer material at the smallest scale
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can make a revolution in fields like biotechnology, cognitive science and
information technology. Also, nanotechnologies can lead to new fields and
merge them with other fields.
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Abstract

In Proxy Mobile IPv6 Networks, the mobile session redirection may cause
service interruption resulting in load balancing issue. An efficient admission
control should also be provided to enhance QoS guarantee. In this paper, we
propose an admission control and load balancing technique for Proxy
Mobile IPv6 networks. In this technique, the admission control decision for
multiple traffic classes is done based on the high speed mobile node and cell
loading of the BS parameters. If both the parameters are predicted to be
greater than a threshold value, then the cell is considered as overloaded.
Then a mobility session redirection is performed for load balancing. By
simulation results, we show that the proposed technique offers QoS
guarantees and reduces the network load.

1. Introduction
1.1 Mobile IPV6 Networks

The Mobile IPv6(MIPV6) is an IETF standard that allows mobile device
users to move from their Home Network to another while maintaining a
permanent IP address, thereby ensuring location transparency (similar to a
Distributed System Environment). This facility allows for seamless and
continuous internet connectivity. However, the reason for the lack of
popularity in deploying Mobile IPv6 is due to poor handoff latency and
other drawbacks leading to packet loss and poor performance for live audio
and video streaming-based applications. MIPv6 has not seen commercial
interest because it requires the mobile equipment itself to participate in the
mobility process and this reduces the battery life of the mobile equipment.
While MIPv6 manages mobility for a single host, the Network Mobility
Basic Support Protocol (NEMO BSP) Although host-based Mobile IPv6
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protocols have been studied extensively, a different approach where the
entire network moves, known as Network Mobility (NEMO) is of great
interest in the manages mobility for an entire network [1].

Mobility in IPv6 networks has evolved remarkably compared to Mobile
IPv4 protocol. Mobile IPv6 (MIPv6) enables transparent routing of IPv6
packets to Mobile Nodes (MNs) from Correspondent Nodes (CNs). The
mobility is made possible by using a Home Agent (HA) and a local Care-of-
Address (CoA). Unfortunately it is still unsolved how to minimize the
handover time between two logical subnets so that the outtime is as short as
possible. [2].

1.2 Admission Control in MIPV6

CAC (Call Admission Control) has to be revised to deal with the anticipated
new composite radio wireless environment. The ratio of the reserved
bandwidth is adjusted to make CAC in the Mobile IP networks. Because the
blocking probability, dropping probability and cell utilization are sensitive
to the reserved bandwidth, it is challenge in deciding how to adjust this
ratio. The utilization of the wire line link between HA (Home Agent) and
FA (Foreign Agent) is used to make CAC. Because the wireless links are
much easier to be the bottle neck than the wire line link, it is not proper to
use the utilization of the wire line link alone. Good CAC schemes have to
balance the new call blocking and the handoff call blocking in order to
provide the desired QoS (Quality of Service) requirements. Since the
channel reservation can be adjusted dynamically, mobility-based call
admission control schemes can be designed to provide QoS in the wireless
networks [3].

1.3 Load balancing in MIPV6

Mobile IPv6 (PMIPv6) is a network-based mobility protocol adopted for
next-generation wireless networks but, despite excellent mobility
performance, it does not specify load balancing control, a function required
for reliable mobility management. Runtime LMA assignment is recently
proposed standard in IETF has been developed for load-balancing purposes,
facilitating a runtime assignment of new LMA through a proxy binding
update (PBU) and a proxy binding acknowledgment (PBA) message
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exchange between a MAG and a LMA before initiating a mobility session.
After the new LMA assignment, all the sessions of the MN are anchored
through this newly assigned LMA without going through the contact LMA.
However, this is done only during the initial PMIP registration phase, and
consequently varying instantaneous session rates of existing MNs may later
cause load-unbalanced situations between different LMAS, an aspect that is
further noticeable in highly mobile environments.[4]

1.4 Previous Work

In our previous paper, we propose to design a tunneling-based routing and
handover decision model for Proxy Mobile IPv6 networks. A tunneling
based route optimization is applied in the architecture of PMIPv6 followed
by a handover decision model for network selection based on various
priority of traffic classes.

As an extension to this work, we propose an admission control and load
balancing technique for Proxy Mobile IPv6 networks

2. Related Works

Jung-ShyrWu et al [3] have proposed a CAC scheme which incorporates
multiple traffic types and adjusts the admission threshold dynamically using
fuzzy control logic to achieve better usage of resources. The method can
provide QoS inMobile IPv6 networks with few modifications on MAP
(Mobility Anchor Point) functionality and slight change in BU (Binding
Update) message formats.

Mosharrof H. Masud et al [5] have proposed an algorithm “Smooth Handoff
Controller” (SHC), to select alternative interfaces in advance while MN is
using an active interface. This mechanism helps the MN (Mobile Node) to
configure additional interfaces that reduces handoff latency and packet loss.

Ali Safa Sadiq et al [6] have proposed an an Advanced Mobility Handover
scheme (AMH) in this paper for seamless mobility in MIPv6-based wireless
networks. In the proposed scheme, the mobile node utilizes a unique home
IPv6 address developed to maintain communication with other
corresponding nodes without a care-of-address during the roaming
process. ThelPv6 address for eachMNduring the first round of AMHprocess
is uniquely identified byHAusing the developed MN-ID field as a global
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permanent,which is identifying uniquely the IPv6 address of MN.
Moreover, a temporary MN-ID is generated by access point each time an
MN is associated with a particular AP and temporarily saved in a developed
table inside the AP. When employing the AMH scheme, the handover
process in the network layer is performed prior to its default time. That is,
the mobility handover process in the network layer is tackled by a trigger
developed AMH message to the next access point. Thus, a mobile node
keeps communicating with the current access point while the network layer
handover is executed by the next access point.

Nika Naghavi et al [7] have proposed a class-based admission control to
improve the bottleneck effect caused by triangular routing in PMIPV6,
where resource units are rationed amongst different classes of traffic
according to their QoS requirements. The PMIPv6 network is modeled as an
M/M/m/m tandem queuing network with two types (classes) of arrival
process and an analytical model is presented.

Khaled Zeraoulia et al [8] have introduced a novel mobility management
strategy for mobile IP networks, in which they developed a seamless
handover scheme called SHMIPv6 (Seamless Multimedia handoff for
hierarchical Mobile [Pv6). By integrating MAC and Network layer
handovers efficiently, SHMIPV6 can significantly reduce the system
signaling cost and handover delay.

3. Proposed Solution
3.1 Overview

In this paper, we propose an admission control and load balancing technique
for Proxy Mobile IPv6 networks. In this technique, the admission control
decision for multiple traffic classes is done based on the high speed mobile
node and cell loading of the BS parameters [3]. If both the parameters are
predicted to be greater than a threshold value, then the cell is considered as
overloaded. Then a mobility session redirection is performed for load
balancing [4].
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3.2 Estimation of Metrics

3.2.1 Ratio of High Speed Mobile Nodes (RH)

Let G be the total number of high speed mobile nodes within the cell.
Let N be the total number of mobile nodes within the cell

The ratio of high speed nodes is defined using the following equation:

G
Ru= N 1)

3.2.2 Cell Loading
Let BW: be the total bandwidth of all traffic used in the cell.
Let BW. be the total bandwidth capacity in the cell
The cell loading of the BS is defined using the following equation:
BW,
L= BW. @)

3.2.3 Admission Control Parameter
It is defined using the following equation:
& = (1-(adj-1/capacity)*(capacity-residual capacity) 3)
where Adj-1 = random adjustable value
& = used for admission control of new calls
. Admission Control

. When a new call arrives at the cell range of a BS, it verifies if it
corresponds to a Handoff call

. If it is a handoff call, then BS performs the following irrespective of
the call capacity:

1.1.1 Accepts the call

1.1.2 Records the registration time
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1.1.3 Records N

1.1.4 If N is related to high speed handover, then

. Relevant high speed mobile node within the cell is recorded.
G <Li/
. If (N <Gp) & ( B <BWy)
Then

The (adj-1) value of the neighbor cell will be
modified to a (0<a<1l)

Else

The (adj-1) value of the neighbor cell will be
modified to zero.

The cell will be considered as overloaded
End if
End if
End if

Here th represents the threshold values

. Otherwise, BS verifies if capacity is greater than zero and less than
or equal to &
. If yes, then it,
. Accepts the call
. Records the registration time
. Handsoff the call
. Records N
. Repeat Step 1.1.4
End if
. Otherwise, BS blocks or drops the call.
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Step 1.1.4 reveals that if the cell loading of the BS and the ratio of
high speed nodes are greater than the threshold, then the cell is
considered to be overloaded and the mobility session redirection
(MSRD) is performed for load balancing.

. Load Balancing

Let W1 and W2 be the local mobility anchors

Let GW be the mobile access gateway

Let LC_Mes be the load balancing caution message

Let Z be the session mobility ratio.

Let V be the home network prefix

. When load in a cell is high, then mobile session redirection
technique is employed which involves the following steps:

. W sends LC_Mes to relevant GW to perform a refresh binding.

. Wi then moves the binding update to W, and sends a appropriate
acknowledgment message GW.

. All the sessions of the mobile node (Ni) are handed over to Wo.

. After Ni successfully registers at W., W> will take over the

anchoring role for N;

Note: This reveals that the data traffic between N; and N; at W»
. V of Ni is completely deleted from the binding cache entry of Wo.
When there is any service interruption in N; during PMIPv6-MSRD
operation, then session mobility ratio based node replacement should be
performed.

If Ni contains high Z, then session activity will be greater than mobility of
Ni and Z will have less impact on user performance.

However,
If Ni is overloaded,
Then
LMA verifies if any Z > Zy, exists for existing N
If Yes,
Then
Ni will be redirected to new LMA.
End if

If a Ni among the existing Nis can be redirected, this new N; will be
accepted. If not, the new N; will be tried to connect to a new W.
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Figure 1 represents the mobile session redirection technique
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Fig 1 Mobile Session Redirection

4. Simulation Results
4.1 Simulation Parameters

We use NS2 to simulate our proposed Admission Control and Load
Balancing Technique for Proxy Mobile IPv6 Networks(ACLBT) protocol.
We use the IEEE 802.11 for wireless sensor networks as the MAC layer
protocol. It has the functionality to notify the network layer about link
breakage. In our simulation, the rate is varied as 50,100,150,200 and 250Kb.
The area size is 600 meter x 600 meter square region for 50 seconds
simulation time. The simulated traffic is Constant Bit Rate (CBR).

Our simulation settings and parameters are summarized in table 1
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Table 1: Simulation parameters

No. of Nodes 16

Area 600 X 600

MAC 802.11

Simulation Time 50 sec

Traffic Source CBR

Rate 50,100,150,200 and 250Kb
Propagation TwoRayGround

Antenna OmniAntenna

Psize 512

4.2 Performance Metrics

We evaluate performance of the new protocol mainly according to the
following parameters. We compare the MPLFGCP [ ] protocol with our
proposed ACLBT protocol.

Average Packet Delivery Ratio: It is the ratio of the number of packets
received successfully and the total number of packets transmitted.

Delay: It is the time taken by the data packets to reach the destination.
Packet Drop: It is the number of packets dropped during the data
transmission.

4.3 Results & Analysis

The simulation results are presented in the next section.

Case-1(CBR)

A. Based on Rate

In our first experiment we vary the transmission rate as 50, 100,150,200
and 250Kb.
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Rate Vs Delay(CBR)
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Figures 2 to 4 show the results of delay,delivery ratio and packet drop by
varying the rate from 50 to 250Kb for the CBR traffic in ACLBT and
MBLFGCP protocols. When comparing the performance of the two
protocols, we infer that ACLBT outperforms MBLFGCP by 33% in terms
of delay, 37% in terms of delivery ratio and 89% in terms of throughput.

B. Based on Time

In our second experiment we are analysing the performance based on
the simulation time.

Time Vs Bandwidth(CBR)

—e—ACILBT
=—MBLFGCP

MbiE

Time(Sec)

Fig 5: Time Vs Bandwidth

Figures 5 shows the result of bandwidth by varying the time for the CBR
traffic in ACLBT and MBLFGCP protocols. When comparing the
performance of the two protocols, we infer that ACLBT outperforms
MBLFGCP by 22% in terms of bandwidth.

Case-2 (EXP)
A. Based on Rate

In our second experiment we vary the transmission rate as
50,100,150,200 and 250Kb.
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Rate Vs Delay(EXP)
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Figures 6 to 8 show the results of delay,delivery ratio and packet drop by
varying the rate from 50 to 250Kb for the CBR traffic in ACLBT and
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MBLFGCP protocols. When comparing the performance of the two
protocols, we infer that ACLBT outperforms MBLFGCP by 46% in terms
of delay, 39% in terms of delivery ratio and 89% in terms of throughput.

B. Based on Time

In our second experiment we are analysing the performance based on
the simulation time.

Time Vs Bandwidth(EXP)
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Fig 9: Time Vs Bandwidth

Figures 9 shows the result of bandwidth by varying the time for the CBR
traffic in ACLBT and MBLFGCP protocols. When comparing the
performance of the two protocols, we infer that ACLBT outperforms
MBLFGCP by 30% in terms of bandwidth.

5. Conclusion

In this paper, we have proposed an admission control and load balancing
technique for Proxy Mobile IPv6 networks. In this technique, the admission
control decision for multiple traffic classes is done based on the high speed
mobile node and cell loading of the BS parameters. If both the parameters
are predicted to be greater than a threshold value, then the cell is considered
as overloaded. Then a mobility session redirection is performed for load
balancing. By simulation results, we have shown that the proposed
technique offers QoS guarantees and reduces the network load.
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Determination of high, low supply rate and

forms of nitrogen element preferred by
tomato plants in greenhouse
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Abstract

The growth of tomato plants in this experiment was comparable under
different supply rate and forms of nitrogen. As high concentrations of
ammonium were toxic to tomato growth, a supply rate of 1 mM nitrogen
was identified as a low supply rate and 4 mM nitrogen as a high supply rate.
The growth of the tomato plants at each concentration were comparable
irrespective of N form allowing the effect of N forms and supply rate to be
compared directly. Although the growth of the plants was comparable
under each condition, there was significant effect on other factor such as
foliar P. Tomato plants supplied with 1 mM and 4 mM nitrate, increasing
supply rates of N in the form of ammonium led to a decrease in total P
content. The growth of tomato and total content of nitrogen in plant tissue
were affected by both nitrogen form and supply rate.

Keywords:. Nitrogen form, supply rate and plant growth.

1.1 Introduction

Nitrogen is the main component of amino acids, proteins, nucleic
acids and other cellular constituents that are necessary for plant
development; therefore the availability of nitrogen is often the major
nutrient factor limiting the yield of crop plants (Manuel Ruiz and Romero,
1999; Boquet and Breitenbeck, 2000; Nagel et al., 2001; Cechin and de
Fatima Fumis, 2004, Lea and Morot-Gaudry, 2001) . Not only is the supply
rate of nitrogen important to plant growth but also the form of nitrogen,
either as inorganic forms such as nitrate and ammonium (Clarkson and
Hanson, 1980; Cramer and Lewis, 1993) or organic forms such as amino
acids (Nasholm and Persson, 2001).

! Department of plant protection. Email: Moali5240@gmail.com
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The impact of nitrogen form and supply rate on the plant growth has
received great attention by plant physiologists, biologists and ecologists;
and has increased the current understanding of nitrogen metabolism in
plants (Trapani et al., 1999,Walch-Liu et al., 2000). Also it has been
reported that abundant nitrogen supply increases the number of meristems
produced by plants and their growth, thus encouraging shoot formation and
growth in most plants (Lawlor et al., 1988; Lawlor et al., 1989). The impact
of nitrogen form and supply rate on plant is not only restricted to plant
morphology, but extends to the underlying physiology including
photosynthesis (Lawlor et al., 1989) (Claussen and Lenz, 1999; Cechin and
de Fatima Fumis, 2004), the activity of a number of plant enzymes and
hormones (Lawlor et al., 1989; Claussen and Lenz, 1999; Nagel et al., 2001,
Collier et al., 2003), the total content of nitrogen-containing compounds
such as amino acids and proteins (Sanchez et al., 2004),carbohydrate
content (Paul and Driscoll, 1997) and the interaction with uptake of a
number of mineral elements such as Fe, K*, Ca?*, Mg?* and P (Zou et al.,
2001; Zubillaga et al., 2002). In order to accommodate these influences of
both nitrogen form and supply rate, plants must be able to adapt their
growth, development and metabolism accordingly. For example, plants
adjust the balance between shoot growth and root growth in response to
changing nitrogen supply. When nitrate (but not ammonium) is detected by
the root, a systemic signal is generated that stimulates leaf expansion
(Walch-Liu et al., 2000); however the accumulation of nitrate in shoot has a
negative effect on root growth (Scheible et al., 1997).

2.2 Materials and methods

2.2.1 Growth conditions of tomato plants

Seeds of tomato plants (Lycopersicon esculentum) Mill. cultivar
Moneymaker were incubated in darkness on moist filter paper for 6 days at
25 °C to promote germination. Germinated seeds were transplanted
individually (1 plant per pot) to black plastic pots (13.5 x 13.5 x 13 cm)
filled with vermiculite (Medium size) (East Riding Horticulture) and then
grown in greenhouse conditions for 6 weeks.
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2.2.2 Nitrogen nutrient treatments

Plants were watered with 40% Long Ashton Nutrient Solution (pH
6) modified to contain different concentrations of nitrogen as NOz™ (supplied
as KNO3) or NH4" (supplied as (NH4)2S0O4). Plants were watered with 0.5, 1,
2, 4 and 8mM NOs or 1, 2, 4, and 8mM NH4". Nutrient solution (250 ml)
was applied daily. Plants were kept moistened with water throughout the
experimental period by standing each pot on a damp piece of capillary
matting. Each treatment consisted of 8 replicate plants randomly distributed
within the cabinet in the greenhouse.

2.2.3 Measurements of plant growth

The measurements of the plant height started fourteen days after
transplanting and continued until the end of experiment at the rate of once a
week. The relative growth rate (RGR) of the plants was calculated based on
the change in shoot length per week over the growth period. For the
measurement of the dry weight of shoots and roots,

tomato plants were harvested six weeks after transplanting. At harvest, the
fresh shoots and roots of tomato plants were separated at the crown region.
Roots were washed to remove vermiculite residues, rinsed three times in tap
water and then blotted dry. Both fresh shoots and roots of tomato plants
were placed in separate envelopes and dried at 54 °C for two weeks.

2.2.4 Determination of total N and P content
On the day of harvesting (42 days post-transplantation), leaf material
was harvested, placed in a paper envelope and dried at 54°C for two weeks
for determination of the total amount of nitrogen and phosphorus using the
Kjeldahl method. This method converts all of the nitrogenous and
phosphate-containing compounds in a tissue sample into ammonia and
orthophosphate respectively via the Kjeldahl digestion technique (Allen,
1989). The amount of ammonium and phosphate can be then determined
using a spectrophotometer (N is measured at 590nm and P at 690nm).
Approximately 30-100 mg of dry plant material per replicate was
weighed and then placed in a 30 ml boiling tube. Boiling tubes and glass
marbles large enough to stopper the end of each tube were acid washed prior
to use. Five ml of acid solution (3 parts conc. sulphuric acid and 1 part
salicylic acid) and then 1 level spatula of catalyst (1 part copper sulphate to
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9 parts lithium sulphate) were added to each sample. A marble was placed
on each tube to allow reflux of the acid solution during the digestion and
prevent the sample from drying out. The samples were heated at 370-390
°C for 8 hours in a fume hood. Once cooled the samples were diluted with
distilled water to a total volume of 50 ml. After thorough mixing 15 ml was
used for N and P analysis. Samples were analysed for ammonium and
orthophosphate via flow injection analysis (Tecator Flow injection analysis
system). Recovery of a certified reference hay powder was used for both N
and P.

2.2.5 Statistical analyses

Analysis of variance (ANOVA) was used to determine statistically
significant differences between the measurements (Minitab 13.3; Minitab
Inc., State College, PA, USA).

3.3 Results
3.3.1 The impact of nitrogen form and supply rate on the growth of tomato
plants.

The effect of varying nitrogen supply rate, supplied as nitrate or
ammonium, on the growth of tomato plants is shown in Figure 1.1. Plant
height was greatest when plants were supplied with 8 mM nitrate - lower
concentrations of nitrate resulted in progressively smaller plants (Fig. 1.1
A). The relative growth rate (RGR) of plants grown on nitrate was greatest 3
weeks after transplantation and then declined (Fig 1.1 B). This peak in RGR
was observed in all nitrate treatments. The greater the RGR at week three,
the larger the eventual size of the plant. In contrast, plants grew less well
when supplied with ammonium and toxicity effects were apparent at the
highest concentration (8 mM) supplied. The RGR was much more constant
throughout the course of the experiment and the height of the plants at the
end of the experiment did not vary as much as in nitrate-fed plants (Fig.1.1
C, D).

Figure 1.2 shows pictures of the plants taken at the end of the
experiment, 6 weeks after transplantation. The observed plant growth at the
end of the experiment was consistent with the measurements of the plant
height made throughout the experiment. Plants supplied with 8 mM nitrate
were large and bushy with well developed root systems whilst those grown
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on 0.5 mM and 1 mM nitrate were much smaller and had less developed
root systems. Although a gradation in size was apparent in plants supplied
with ammonium, the differences were less marked and there was a less
striking effect on root development.

Figure 1.3 shows the dry weight of these plants and the root: shoot

ratio (RSR). When nitrogen was supplied as nitrate, the dry weight of
shoots and roots was greater than that of tomato plants that had been
supplied with ammonium (Fig. 1.3 A & B). An increase in nitrogen supply
rate of both forms (nitrate and ammonium) was associated with an increase
in shoots of tomato plants, except at the highest concentration (8 mM) of
ammonium. The roots of tomato plants were also affected by nitrogen form
and supply rate (Fig 1.2 C, D). The highest dry weight of roots was
recorded in plants fed with 8 mM nitrate (Fig.1.3 A), while the lowest dry
weight of roots was found in plants fed with 8 mM ammonium (Fig.1.3 B).
The RSR of plants supplied with nitrate was highly responsive to
concentration.
The RSR was greatest in plants supplied with 0.5 mM nitrate (RSR = 0.356
+/- 0.017) and was least in plants fed with 8 mM nitrate (0.164 +/- 0.008).
.In contrast, the RSR was much less responsive to ammonium supply rate -
there was no statistically significant difference in RSR of plants supplied
with 1, 2 or 4 mM ammonium and was only reduced in plants fed 8 mM
ammonium where toxicity effects were apparent.

3.3.2The total content of nitrogen and phosphorus in tomato leave

The total nitrogen and phosphorus content of leaves of tomato plants
grown at different supply rates of nitrate or ammonium are presented in
Figure 1.4. There was no significant difference in the total nitrogen content
of tomato leaves supplied with 0.5 mM, 1 mM and 2 mM nitrate; however a
significant increase in nitrogen content was observed when the supply rate
of nitrate was increased to 4 mM or 8 mM (Fig 1.4 A). The impact of
increasing supply rates of ammonium on total content of nitrogen in tomato
leaves is presented in Figure 1.4 B. Again, the total foliar content of
nitrogen increased with an increase in the supply rate of ammonium;
however the highest content of nitrogen was recorded in tomato leaves fed
with 8 mM ammonium. There was no big difference in total content of
nitrogen in tomato leaves fed with 1 mM of nitrate or ammonium (~ 17 and
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~20 mg g* dry weight of leaves) respectively, also ~ 28 mg g in tomato
leaves treated with 4 mM nitrate or ammonium (Fig 1.4 AB). No
significant differences in the total content of P were found in tomato leaves
grown with different supply rates of nitrate (Fig 1.4 C); however, the total
content of P differed significantly in tomato leaves fed with ammonium (Fig
1.4 D). The phosphorus content of tomato leaves declined with increased
supply rates of ammonium, except at the highest supply rate of ammonium
(8 mM) when toxicity was apparent and the total content of phosphorus
increased (Fig 1.4 D).

4.4 Discussion
4.4.1 The impact of nitrogen form and supply rate on the growth of tomato
plants

In order to understand the impact of nitrogen form and supply rates
on the growth of tomato plants, plants were grown with different supply
rates of nitrogen in the form of nitrate or ammonium and various
measurements of plant growth and development made. Increasing supply
rates of nitrate from 0.5 mM to 8 mM led to a marked increase in plant
growth.

Plant height and dry matter accumulation increased over the entire
range of nitrate supply rates examined. This finding is consistent with
nitrogen as a major determining factor of plant growth and development
(Schortemeyer et al., 1997; Trapani et al., 1999). Although measurements
of relative growth rate peaked at 3 weeks after transplantation and then
declined, these measurements were made on plant height and did not
account for the development of side branches which were numerous in 8
mM nitrate-fed plants. This is consistent with an abundant nitrogen supply
increasing the number of meristems produced by plants and their growth,
thus encouraging shoot formation and growth in most plants (Lawlor et al.,
1988; Lawlor et al., 1989). In contrast, plants supplied with nitrogen in the
form of ammonium showed a more complex growth response. Increasing
supply rates of ammonium from 1 mM to 4 mM led to an increase in plant
growth, although the RGR was relatively uniform throughout the study
period. However, plants supplied with 8 mM ammonium were smaller than
those supplied with 4 mM ammonium
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Fig 1.1: The effect of nitrogen form and supply rate on the shoot length of
tomato plants. Tomato plants were grown at different supply rates of
nitrogen supplied as either nitrate (A&C) ammonium (B&D). Data are
means of 8 replicates +SE.
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Fig 1.2: The effect of nitrogen form and supply rate on tomato growth.
Shoots and roots of tomato plants grown at varying supply rates of nitrate
(A&C) and ammonium (B&D) for 42 days
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Fig 1.3: The effect of nitrogen form and supply rate on the growth of tomato
plants. Dry weight of shoots, roots and root: shoot ratio of tomato plants that
have been grown at different supply rates of nitrogen supplied as either
nitrate (A) or ammonium (B).Data are means of eight replicates + SE. Bars
sharing the same letter code within the same group do not differ
significantly from each other (Tukey’s multiple comparison test, p < 0.001).
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Toxicity caused by ammonium nutrition observed in many plant species is
thought to occur for several reasons including proton extrusion that is
associated with ammonium uptake, cytosolic pH disturbances, displacement
of crucial cations such as K* and Mg?*, shifts in plant carbohydrate status
(Kronzucker et al., 2001) and the high energetic cost of pumping NH4" back
out of cells (Britto et al., 2001; Britto and Herbert, 2002). It has been
demonstrated that high ammonium supply impairs the growth of plants
compared to nitrate—grown plants (van Beusiichem et al., 1988; Cramer and
Lewis, 1993). This finding is consistent with the results in this chapter that
tomato plants grew best when nitrogen was supplied in the form of nitrate
and that high supply rate of ammonium (8mM) were toxic to tomato plants.

In addition to plant growth, the root:shoot ratio (RSR) was
significantly affected by nitrogen form and supply rate. The RSR of plants
was greatest at low nitrogen supply rates although tomato plants were much
more responsive to nitrate than to ammonium. The well-documented
increase in root to shoot ratio under nitrogen deficiency has been correlated
to shift in endogenous phytohormone levels, with an increase in the abscisic
acid and decrease in cytokinins in particular (Palmer et al., 1996). The
greater effect of nitrate on RSR compared with ammonium is consistent
with nitrate acting as the principal signal influencing RSR as described in
section 1.1.

As 8 mM ammonium resulted in toxicity effects, 1 mM and 4 mM
nitrogen treatments were selected as ‘low’ and ‘high’ nitrogen supply rates
for further experiments. Plants grew to a comparable extent when supplied
with these concentrations of nitrogen whether supplied as nitrate or
ammonium. Plants supplied with high nitrogen were approximately twice
the size of those supplied with low nitrogen. It is important to recognise,
however, that plant growth at ‘high’ supply rates was still N limited as
further increases in height and biomass accumulation could be achieved
with greater supply rates of nitrate.
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4.4.2 Did nitrogen form and supply rate alter the total content of N and
P in tomato leaves?

In order to understand the impact of nitrogen form and supply rate on
the total nitrogen and phosphorus content of tomato leaves, samples of six
week old tomato leaves were harvested and the total content of N and P
determined as described in section 2.2.3. The total content of nitrogen in
leaves of tomato plants grown at 4 mM and 8 mM nitrate was greater (~1.5-
fold) than that of leaves from plants grown at 0.5 - 2 mM nitrate. However,
a much greater effect was observed in plants grown with different supply
rates of ammonium. Whilst the N content of plants grown at 1, 2 and 4 mM
ammonium increased with increasing supply rate, and were comparable to
nitrate fed plants, the N content of plants supplied with 8 mM ammonium
were much greater than in any other treatment. This finding might be
interpreted as a result of increased nitrogen assimilation and subsequent
growth in nitrate—grown plants. While the activity of nitrate reductase (NR)
and other essential enzymes that are responsible for nitrogen assimilation in
plants were clearly affected by different factors including the external
supply of nitrogen (Claussen and Lenz, 1999; Stohr, 1999; Imai et al.,
2005), it can be assumed that nitrate-grown plants have been able to
assimilate nitrate efficiently at a rate appropriate to support the observed
growth. This is also likely to be true of plants supplied with 1 - 4 mM
ammonium. However, at the 8 mM ammonium supply rate, the toxicity
effects of high ammonium have inhibited plant growth leading to an
accumulation of N within the foliar tissue. This increase may not be
attributed to an increased activity of NR and other related enzymes of
nitrogen assimilation but to the impact of ammonium toxicity on general
metabolic processes of these plants.

Whilst there were no significant differences in the total content of P
of tomato leaves supplied with different concentrations of nitrate, the P
content of tomato plants supplied with ammonium declined with increasing
N supply over the 1 - 4 mM range, but then increased significantly at the 8
mM supply rate. The latter can again be attributed to the toxicity of high
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ammonium supply rates limiting plant growth hence P taken up by the root
system, albeit inefficiently, accumulated in the foliar tissues. The reduction
in P content of tomato leaves supplied with 1 - 4 mM ammonium might be
attributed to increased proton extrusion as a result of ammonium
assimilation. The decreased pH of the medium would result in a decrease in
the uptake of P by the plant roots. Such decreases in P content have been
shown to have great effects on both the rate of leaf expansion and
photosynthetic rate per leaf area of sunflower suggesting that phosphorus
allowed more efficient use of supplied nitrogen (Lawlor, 1993; Rodraguez
et al., 1998; Zubillaga et al., 2002).
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