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Agnigorh

Agnigorh is a hillock located in Tezpur, Assam.
It is the sike of the fortress which was buit by
Banasura to keep his daughter Usha in isolation. The
name itself'is derived from the words ‘Agni’ (mean-
ing fire), Garh (fortress or wall) in Sanskrit.

Legend says that this fortress was surrounded
by fire at all times so that nobody could go in or out
of the perimeter without

permission. Usha fell in love with Anirudha in her
dreams, not knowing who he was. Her companion
‘Chitralekha’ identifed him by painting his portrort
from Usha is description. Chitralekha Udyan in
Tezpur also known as ‘Kol park’ the biggestpark in
Tezpur is named after her. Chitralekha was not only
an artist but one possed with mystical powers.
Anirudha was Krishna’s grandson and Usha, the
daughter of an Asuka king, therefore was no way,
any side would consent to their love. She flees one
night and brought Annruddha to Usha’s place which
he was still sleeping using her powers. When
Annirudda opened his eyes and saw Usha, he fell in
love immediately. How-
ever Banasura was furi-
ous on knowing this, and
tied him with snakes and
imprisoned him. Lord
Krishna however had
agreed for their marriage
and had wander for
Banasura to consent for
the same. Banasura was
a great devotee of lord
shiva, and as a boon had
asked him and his entire
family to guard the gates

Animaka

of his city. Tezpur therefore was not at all scared by
Lord Krishna’s wrath. A war ensured between the
Lord Krishna and his followers and the others (Lord
Shiva and his followers). Rivers of blood flowed and
the city was named Tezpur(city of blood). Both sides
were merely wiped out and a final battle followed
between Lord Shiva and Lord Krishna. Lord
Brahma requested both of them to stop the woar by
putting him between them. A discussion followed in
which Lord Krishna made Lord Shiva see that
Banasura was acting wrongly in imprisoning his
grandson, and had even disrespected Lord Siva him-
self'in asking him and his gate keepers. Lord Shiva
agreed and Banasura was brought. Fearing his life
he immediately agreed to the marriage.

Present day Agnigarh is a hill on the Banks of
the Brahmaputra which is one of the big tourist at-
tractions in Tezpur.

There is a tall viewing platform . from where
the entire Tezpur town can be sun.[d
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The Tairungs or the Tai Turung are the Tailung
people coming out in 600 A.D. from “Mung Mao
Khun Chang” state of the Chinese empire which is
situated in the North-East region of upper Barma
(presently Myanmar). It is difficult to say wheather
for political cause or for social cause that this Tailung
people came out divided from the mainstream. They
had to move from place to place in search of a
suitable place for habitation. While moving so, they
had to confront and fight with several races and tribes
of different places they came across. Consequently
they were constantly in search of a new land where
they could settle safely in all respect. Thus in this
process of searching for anew land, they proceeded
onward via Michina along the river Namque and
arrived at Namlaw under Singphoo Kingdom. Their
sudden step into the Singphoo Kingdoom launched
a battle of the Turungs with the Singphoo and at last
the Turungs get victory in the battle. Soon after this
battle, the Turungs left that place and returning again
by the same way and they arrived in places like
Mungkong, Tenacheri, Tumung etc and inhabitant in
those places for a long time.. But due to the lot of
disadvantages they had to face in several causes while
staying in the said places. They were compelled to
depart by the same way they came before and by
crossing Mungkong of Burma(presently Myanmar)

‘OO @Es (@ SRlRwiers AR ST 2033-39 T
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Migration History of the Tai Turung :
The Last Tai Group enter in Assam

Pallab Saikia
Arts Stream

they arrived at a place called Namtaw in 1125 AD.
After they had lived for sometime at Namtaw, they
proceeded onward and again stepped into the
Singphaoo Kingdoom. This time both the
communities made an agreement out of compromise.
So there was no fight between them. Subsequently
the Tairungs made settlement on the bank of a river
under the Singphoo Kingdom. The river on whose
bank the Tairungs started settling came to be known
as The Turung river(Nam Turung). Thus the Tairungs
lived in harmony with the Singphoos for a period of
about three hundred and fifty years. Gradually the
Tairungs made matrimonial alliance with the
Singphoos. Due to the settlement with the
Sindphoos, language fell upon the Tairung language.
But they did not parmanently stay there even. From
there they went ahead and by crossing the mountain
of Patkai they arrived at a place known as Tafa in
1475AD. A part of the main party in Tafa got
separated and arrived Sadiya and another part of
the separated party proceeded upto middle Assam
and made settlement at Toklai of Jorhat. Due to the
Burmese attack on Assam at that time the Ahom
King had to take the help of the British and there
was a treaty between the British and the Burmese in
1826AD. The British, with a view to make the
resettlement of the about to break inhabitants of

IR



Assam started making enquery about the people who
got captured and fled in the near about places of
Assam during the Burmese attack. In the meantime
a British official named Mr. Newvil was said to have
met some of the Tairung people at Tafa. These
Tairungs incompany with Mr. Newvil came upto
middle Assam and got connected with the previous
group. Later on during the Burmese attack the group
at Sadiya again shifted their dwelling place to middle
Assam and joined with the mainstream. Thus these
three group of the Tairungs coming from Tafa got
together and made parmenent settlement at a place
called Toklai under Jorhat district of Assam. In Assam
these Tairungs are known as The Turungs. There
were around sixty families. But a few years after it
when Jorhat started developing into a big town, the
agriculture loving Turungs in search of facilities for
agriculture shifted to new places. The main group
shifted their dwelling place to a locality known as
Kachukhat of Aoniati Satra(Shrine) near Titabor
under Jorhat District. The other group came up to a

‘(Opifoea @Rgs @u R TRIRWIeTE AR SNEmT 2033-30 T

place known as Nugora near Jamuguri railway station
of Golaghat and started settling there. A part of the
Turungs of Kachukhat came up to No. 1 Rajapukhuri

Turung gaon of sarupather and made permanently
settlement there. The Turungs inhabiting in Nugora
again got divided into two parts. A part made their
way upto Bann-na (pather gaon) Tipomia and
Pahukatia near Titabar under Jorhat district and
permanently settled there. The other part shifted their
dwelling place to Kalioni under present Karbi
Anglong district. In this way from Bann-na (Pather
Gaon) and Tipomia upto Pohukatia and Gahorichua
under Jorhat district and Bochapathar
Borholla,Rajapukhuri under Golaghat district and
Balipathar under Karbianglong district have become
the permanent dwelling places of the Turungs till
today.

The Turungs are Theravada(hinjani)
Buddhist. There are Budhist Kyong (temple) in every
Turung village. They have their own language, culture
and dress till today for which they can fell proud.
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Play is foundation for bonding relationship and fostereing
tolerance. It’s where we learn to trust and where we learn about the

rules of the game. Play increases creativity and resilience, and it’s
all about the generation, diversity of behavious, diversity of
connections.

Isbeal Behencke
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Importance of Study of Public
Administration

Produnya Prabal Hazarika
Shalini Gupta, Saddam Hussain
Department of Political Science

4™ Semrster

0.00. INTRODUCTION

ADMINISTRATION:

The word “administer’ is derived from Latin word “ad+ministraire”, means to care for or to look after
people to manage affairs. Administraire means “Serve”. The meaning itself reflect that the administrator
regards himself as servant, not that the master to look after, perform all the functions It is a cooperative
effort, directed towards the realization of a consciously laid down objectives.

PUBLIC ADMINISTRATION:

The term ‘Public’ signifies that Public Administration relates to the people as a whole. Since government
is the agency of the state which alone acts for all the people of the state, the term public has come to
acquire a particular meaning ‘governmental’. In simple words, we can say, Public Administration’ is the
administration which is concerned with the activities of the government. It is the sum total of the activities
undertaken by governmental officials to give effect to public policies.

Some popular definitions of Public Administration:

1. “The work which the government does to affect the law is called Public Administration” 3 Source:
CMIF basic statistics relating to Indian economy. - Walker

2. “By Public Administration is meant, in common usage, the activities of the executive branch of the
national, state and local governments”. -H. Simon

3. “Public Administration is a detailed and systematic application of laws. Every particular application
of law is an act of administration”. -Woodrow Wilson.

The scope of administration is very wide. It is not only restricted to public administration that deals
with three functionaries, i.e. legislative, executive and judiciary. As administration is universal in nature, its
scope is wide. It covers all the areas like school, hospital, business etc., all the managerial activities and
functional areas of management and administration like personnel, financial, material and production are
covered.

0.01. OBJECTIVE:
1. The main objective of Public Administration is to implement the policy as well as to formulate the
policy.
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2. The moral purpose of public administration, implicit in its acceptance of its role, is the maximization
of the opportunities of the public to satisfy its wants.

3. The pillars of public administration are: economy, efficiency, effectiveness, equity and in times of
crisis-speed (or “expedition” if you want another e-).

Finally, it can be said that Public Administration is about to manage (planning, organizing, staffing,
directing and coordinating) the public.

0.02. HYPOTHESIS:

It has been hypothesized that the study of public administration is very much important in our society
because of the various things happening in our country for example- global issues like war terrorism,
pandemic (covid 19) and also the political conflicts and economic crisis of a particular nation.

0.03. METHODOLOGY:

This seminar paper will largely adopt descriptive and analytical method to understand and explain
about the various types of importance of studying of public administration. This seminar paper comprises
secondary sources which includes books, internet services, references collected from the library of our
prestigious college named JORHAT KENDRIYA MAHAVIDYALAYA and lastly the discussion with our
respective teachers and fellow classmates has provided a great assistance in making of this seminar paper.

1.00. DISCUSSION:

Importance of the Public Administration can be discussed from two point of views-

1. Importance of Public Administration as a specialized subject of study (as a discipline).

2. Importance of Public Administration as an activity (implementation wing of the state).

* Public administration is basically affecting us in our daily life as well in the long run. For example, if
we taking a bus to our office, we are interacting with the bureaucracy directly (govt. bus) or indirectly (fair
includes taxes as well).

1. Importance of Public Administration as a specialized subject of study (as a discipline)-

* As adiscipline or area of study, public administration is important due to following reasons-

(1) Identifying challenges of administration: It identifies various issues and challenges faced by the
administration in delivery public services and upholding public interests.

(i1) Providing solutions to administrative challenges: after identifying the challenges public administration
as a discipline conducts studies and provides theories for providing solutions to these challenges.

(ii1) Hence, often government commissions many committees and commissions to look into the problems
of the administration and recommend suitable administrative machinery to rectify the problems.

2. Importance of Public Administration as an activity (implementation wing of the state)-

(1) The emergence of the ‘Administrative State’ in contemporary times has made public administration
an indispensable part of our society.

(i1) Its scope and nature are continuously expanding due to the increasing complexity of administration
and the ever-increasing demand for effective and efficient delivery of public services.

(i) Activities of public administration include the implementation of various welfare measures as well
as regulating various aspects of the administration itself.
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(iv) Examples of providing welfare services include activities in areas like Health, Education.
Employment, Law and Order, etc.

(v) Regulation activities are like RBI governor regulating the banking sector, SEBI regulating trading
activities in the country.

2.00 CONCLUSION:

Today in a world where the resources are scarce and there is a dire need for sustainable development,
the study of public administration will help to find a solution for economical, effective, and efficient utilization
ofthese resources. Not only this the knowledge of public administration helps to find a link between the
policy-making (government institutions) and policy implementation at the grass-root level, it gives us a

clear picture of the gap between the requirements of the people and the actual policy
FINDINGS:

In this seminar paper we have found both the positive aspects as well as the negative aspects. The
positive aspect contains the potential benefits of studying the public administration system which are already
mentioned above in the discussion part. On the other hand in the negative aspects it refers to the limitations

or the systematic hurdles of the same.

1. Digitalization is an important aspect for the proper implementation of administrative schemes and
policies.( For instance- multimedia, computers, mobiles, IT, etc).

2. Lokpal- It is an institution constituted to prevent corruption at administration, bureaucratic and
political levels. It is at the national level to prevent corruption against employees and public
works. Right to service- This is a law which ensures services to the people.

3. Strengthening democracy and the rule of law-
Observing elections
Building peace as a trusted partner
Protecting democracy and rights
Upholding the separation of powers
Improving justice systems.

4.  Championing small states-
Supporting small states through global advocacy
Building resilience to vulnerability
Securing maritime boundaries and promoting the blue economy

5. Creating economic opportunity-

Managing debt effectively and sustainably
Advocating for a fair and inclusive economic system
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Enhancing trade capacity

6. Empowering young leaders-
Promoting youth development and participation
Supporting the youth work sector

7. Promoting inclusive development-
Closing the gender gap
Changing lives through learning
Addressing the brain drain in health and education

8.  Achieving human rights for all-
Building capacity to protect human rights
Supporting international human rights mechanisms
Promoting public service reform-

9.  Improving public administration and combating corruption
Enhancing legislation and legal co-operation
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AGOONCERLIS NUBILIS
BROWN BUG

Tinku Gogoi
B.Sc. 6th Semester, Deptt. Zoology

0.00

The study was carried outin CENTRAL MUGA ERI RESEARCH AND TRAINING INSTI-
TUTE at the KESERU Plantation sites of Jorhat,Chenijan. The Keseru Plants were harmed by the brown
bug in the site. The aim was to study, observe and manage the bug from destroying the Keseru plants. The
study showed that the large population of bug were affecting the Keseru plant leaves in different branches.
It was observed that the bug affect highly during the period of late May or early June and also the life cycle
of a bug was completed within 40 to 60 days. The ratio of the bug was highly increasing during the period
in different Keseru plants.

The study showed that the movement of the bug was steady of affecting the Keseru plants, it was
possible that the bugs change position during the period having releatively free movement.

Generally the study concluded that the individual bugs in the cluster had different orientation, some
facing up, some facing down. And different management methods were used to control the affect of the
bugs in Keseru plants.

Agonoscelis is a genus of stink bugs that are native to the Afrotropics and Australia, but one
species is established in the New World. Some species are minor or considerable pests. It is also known
as Brown Bug it is elongated oval bug with remote and long pilosity, overall coloration brownish cream,
body covered with coarse black punctures, central faint blackish band on pronotum which is posterior
lateral apex, antennae black, tibia, tarsi, and apices of femora black, similarly a series of lateral black spots
on stemum abdomen. They have five nymphal stages, and are 8 to 12 mm long as adults. They attack
weeds and hers including horehound, thyme, flax, cotton and Keseru, or the developing seeds of sunflow-
ers or cereals like millet or sorghum. They may swarm on a variety of other shrubs and trees, including
coffee and cacao. The scent gland is located at the end of the abdomen.

0.01

The main objective of the present study is to control the spread of the bug from the Keseru plants.

BIOLOGICAL CLASSIFICATION OF BROWN BUG:

Kingdom - Anamila
Phylum-Arthropoda
Class-Insecta
Order-Hemiptera

* ¢ 6 o o

Suborder-Heteroptera
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¢ Family-Pentatomidae
¢ Genus-Agonoscelis
¢ Species - Agonoscelis nubile

OCCURRENCE :

Agonoscells is a genus of stink bugs that are native to the Afrotropics and Australia, but one
species is established in the New World. All over India, Sri Lanka, Burma, also found in China, Indonesia,
Macao, Pakistan, Taiwan, Thailand, Vietnam, Japan, Malay peninsula and several islands of the Malayan
archipelago. In North-East India this bug is found in Nagaland and Assam.

HOST PLANTS:

It can be seen that the Agonoscelis nubilis or the Brown bug mainly affects on Keseru, Sorghum,
Soyabean, Cumin, Coriander, Aniseed, Maize, Ocium spp, Mustard, Seeds of Sunflower, Millets, Coffee,
Green beans, Cherries, Raspberries. On Keseru they highly affect in late May or early June.

SYMPTOMS:

The good news is that this bugs don't bite. They also don't harm people or pets, nor do they spread
disease. However, some people are allergic to the compounds released by the bug. Brown bugs feed on
plant fluids by inserting their needle like mouthparts into stems, leaves or seed pods. While feeding, they
inject materials into the plant aid in digestion and sap removal. Penetration by the mouthparts can cause
physical damage, much like stabbing the plant with a fine needle. A combination of mechanical and chemi-
cal damage to the growing point of the plant may be responsible for the injury and symptoms seen in the
field. Adults and nymphs suck the sap from leaves and stem. Heavily infested plants show stunting.

MANAGEMENT:

At first we studied that 150 Keseru plants were there in the field and about 53 plants are being
affected by the cluster of the bugs and 194 branches of 53 plants are being damaged by the bugs.

Management of the brown bugs in agriculture settings has primarily relied on the use of broad
spectrum insecticides. Excessive chemical control has interrupted established IPM program for several
crops because pesticides that are most effective against the brown bug are often toxic to natural enemies,
pollinators and other beneficial insects strategies to reduce the amount of pesticides used for control have
been developed. Among these is the use of border sprays, which take advantage of the increased pest
densities observed on the border rows crops especially when borders are adjacent to forested areas.

Growers achieve equivalent control by directing the pesticides sprays to areas where pest popu-
lation are highest and reduce the amount of pesticides used in areas where pest densities are lower. The
discovery of the Aggregation Pheromone has allowed researchers to design lures which can attract the
brown bug to the vicinity of the lure location. When combined with trap, including black pyramid traps.

Using Soapy Water in a Jar -

¢ Fill ajar with water and dish detergent. Add enough liquid dish soap to the jar to cover the
bottom.

¢ Knock the stink bug into the jar. When you come across a stink bug, flick it off its post with
apopsicle stick or chopstick and down into the soapy solution.
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¢ Flush the dead bugs.

By using Pesticides -

¢ Spray Dimethoate or Quinalphos 1.5ml/L or controlled with sprays containing 0.03%
Dimethoate or Quinalphos.

¢ Product Description: Stink Bug invasions have been on a steady rise since they arrived in the
U.S from Asia in the late 1990's. Now home owners can protect themselves from these unpleasant smell-
ing pests with TERRO Stink Bug killer. This Stink bug aerosol spray kills on contact and can be used
indoors and outdoors.

Traditional Method -

¢ By cutting down the branches from the tree where the bugs are present and burn the branches
and the bugs.

Above mentioned all the management are being practiced in the Keseru field to save the plants
from the Brown bugs. All the chemical, mechanical and traditional method are beneficial and effective to
save the Keseru plants from the Brown bugs.

LIFE CYCLE:

The Life Cycle of the Brown bug is completed within 40 to 60 days. They give birth by laying
hundreds of eggs at a time, the bugs are 8 to 10 mm long as adults. But the ratio of the bugs increasing is
high and they spread at a very steady speed from Keseru plant to plant and the bugs can be seen in Assam
during late May or Early June.

RESULTS AND DISCUSSION:

At last by the observation and study it is seen that the bugs comes in a season of the year to lay
eggs or in search of food and highly affect is seen in the Keseru plants in the site. And to save the Keseru
plants different methods should be used and the highly effected method is Traditional method but the
disadvantage is that the plants are also harmed during this method as we have to cut down the branches of
the plants to burn the bugs. So the preferred method is to use Pesticides to kill the bugs and the plants is

also less harmed during this method.(d
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Monetary policy and it’s Role in
controlling inflation in India

Darshona Neog
Department of Economics

0.00 Introduction:

Monetary policy is the macroeconomic policy laid down by the central bank. It involves manage-
ment of money supply and interest rate and is the demand side economic policy used by the government of
a country to achieve macroeconomic objectives like inflation, consumption, growth and liquidity.

In India, monetary policy of the Reserve Bank of India is aimed at managing the quantity of money
in order to meet the requirements of different sectors of the economy and to increase the pace of economic
growth.

0.01 Review of Literature:

Reddy (2002) remarked that the automatic access of the RBI refinancing facility to achieve greater
efficiency in the money market operations of the Reserve Bank through the liquidity Adjustment Facility.
Therefore, as the CRR is reduced and the repo market be expand, refinancing facilities may be reduced or
fully withdrawn and access to non-collateral call money market may be limited in order to impart greater
effectiveness to monetary policy.

Deepak Mohanty (2010) discussed global financial crisis and the response of monetary policy in
India. At present, the focus around the world and in India has changed from crisis management to recovery
management. RBI steps can now help anchor inflationary expectations, he believes, by reducing the liquid-
ity overhang without jeopardizing the growth process as market liquidity remains comfortable.

0.02 Objective of study:

(1) Expanding and contracting money supply according to the needs of the economy.

(1) Monetary policy maintain the price stability/control over the inflation.

(1i1) Make available credit for the economic growth of the economy.

(iv) Promotes savings and investment by regulating rate of interest on deposits.

0.03 Methodology:-

The study primarily based on secondary data. The secondary data were collected from different
sources such as Internet, You Tube etc.
1.00 Discussion:-

Monetary policy play an important role to manage inflation in a country. They are —

1. Credit Control

2. Demonetization of Currency

3. Issue of New currency
1. Credit Control: It is one of the important role of monetary policy (RBI) for controlling inflation. There
are two types of methods employed by the RBI to control credit creation.

1.1. Quantitative Method 1.2. Qualitative Method
1.1. Quantitative Method:-
1.1.1. Bank Rate:- It is the rate of interest at which central bank lends funds to commercial banks. During
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excess demand or inflationary gap central bank increase bank rate. Borrowing become costly and com-
mercial banks borrow less from central bank.

During deflationary gap central bank decrease the bank rate.

1.1.2. Open Market Operations:- The open market operations means buying and selling of bonds and
shares by RBI is open market.

Atthe time of inflation the RBI starts selling of government securities in the market. The resources
of commercial bank are reduced and they are not in a position to lend more to the business community.
This reduce the price and aggregate demand.

1.1.3. Cash Reserve Ratio (CRR) :- It is the ratio of bank deposits that commercial bank has to keep
with the central bank.

At the time of inflation, the monetary policy (RBI) increase the rate of CRR.

1.1.4. Statutory Liquidity Ratio (SLR) :- Every bank required to maintain a fixed percentage of'its assets
in the form of cash or other liquid assets called SLR.

At the time of inflation the RBI increase the SLR, which reduce the price and aggregate demand.
1.2.  Qualitative Method :-

1.2.1. Margin Requirement :- It is the difference between the market value of loan and the security of
loan.

Atthe time of inflation the margin requirement value decreases by RBI for discouraging people and
commercial banks for approching more and more amount of loan.

1.2.2. Direct Action :- RBI can stop commercial bank from any type of transaction.

1.2.3. Rationing of Credit :- RBI controls the credit granted/allocated by commercial bank.
1.2.4. RBI Guidelines :- RBI issues oral, written statements, guidelines, warnings to the banks.
2. Demonetization of Currency :-

Demonetization is the act of removing a currency unit of its status as “Legal tender”. Demonetiza-
tion is necessary whenever there is change of national currency. The old unit of currency must be retired
and replaced with a new currency unit.

Inflation arises due to higher liquidity in the market. Because of demonetization there is less liquid-
ity and less cash flow in the market that’s why inflation become down. As the black money goes out of the
system the money supply will shrink to same degree.

3. Issue of New Currency :

The most extreme monetary measure is the issue of new currency in place of the old currency.
Under this system, one new note is exchanged for a number of notes of the old currency. The value of bank
deposites is also fixed accordingly. Such a measure is adopted when there is an excessive issue of notes
and there is hyperinflation in the country. It is a very effective measure of monetary policy.
¢ The Monetary Policy Commitee (MPC) of the Reserve Bank of India raised the repo rate by 50 basis
points to 5.9% and it reduce to 5.4% on 8 August, 2022.
¢ The current cash reserve ratio rate is 4.50%
¢ The current SLR rate is 18%
¢ The current bank rate is 6.15%

2.00 Conclusion:-

The monetary policy is a policy formulated by the Central Bank i.e., Reserve Bank of India (RBI)
and relates to the monetary matters of the country. The policy also oversees distribution of credit among
users well as the borrowing and lending rates of interest. In a developing country like India, the monetary
policy is significant in the promotion of economic growth.(]
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"MIGRATION PROBLEM OF ASSAM;
ILLEGAL MIGRANTS"

SHALINI GUPTA
B.A 6th Semester

0.00 INTRODUCTION

This paper critically analyses the problem of migration in Assam and illegal migrants. Migration prob-
ably started with the coming of Mongoloid and Austro-Mongoloid people. The land was also migrated by
the Aryans. Not to forget the very famous ruler Sukapha, who also came to Assam after crossing the
Patkai Hills, was instrumental in establishing the Ahom dynasty.

Migration as defined by the Oxford dictionary is the movement of people to a new area or country in
order to find work or better living conditions. It mainly takes place in search of better prospects in life
which will ensure secured living conditions or to avoid persecution in their country of domicile.

Illegal migration into Assam was the core issue behind the Assam student movement. It was also the
prime contributory factor behind the outbreak of insurgency in the State.

It poses a serious threat both to the identity of the Assamese people and to our national security.
0.01 REVIEW OF LITERATURE

There is no dearth of books, articles and research paper regarding the issue of illegal migration and its
consequence. There are a number of studies that focus on the socio-ethnic, political, and economic issues
related to migration comprehensively analyzed the social and political conflicts and cleavages that have
resulted from the responses of the indigenous population to migration into Assam.

1. Chirantan Kumar established the link between migration and refugee. He also analyzed the factors
which responsible for the large scale migration from Bangladesh to India and its impact on the demogra-

phy.

2. Namrata Goswami argues that the presence of a large number of illegal immigrants potentially
enables external actors like Pakistan and China to influence events in the Northeast. The evidence of
militant groups from Assam and other northeastern states being sheltered in Bangladesh and being aided by
Pakistan's Inter Service Intelligence (ISI) only aggravates this fear.

3. Uddipana Goswami reflects on the so-called "lebensraum" theory that sees the influx of Bangladeshi
immigrants as a part of a conspiracy to make Assam a part of greater Bangladesh.
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0.03 HYPOTHESIS

This paper hypothesizes how the problems of migration in Assam have evolved and changed the
dynamics and how illegal migrants have effected the state.

0.04 METHODOLOGY

In preparing the paper have adapted both historical and analytical method. The introductory part is
based on historical and the discussion part of the topic is done analytically. Whole paper is based on the
secondary data derived from books, journals, articles, websites and government sources. Observational
method is also used for analyzing the data.

0.05 OBJECTIVES OF THE PAPER

The objective of the present paper is to highlight the following issues:

1. To examine the factors of illegal migration from Bangladesh to Assam.

ii. To analyze the socio-economic and political consequences of illegal migration.

ii1. To propose some suggestions to control the flow of illegal migration.

1.00 DISCUSSIONS

After independence of India, the affect of migration to Assam was the highest. Illegal migration from
Bangladesh is largely responsible for the demographic transformation of Assam. The claim of massive and
continuing migration can be proved through the high decadal population growth rate of Assam since 1901.

(Table 1)

Period Assam (in%) Indiain (%)
1901-11 +11.0 +5.8
1911-21 +20.5 -0.3
1921-31 +19.9 +11.0
1931-41 +20.4 +14.2
1941-51 +19.9 +13.3
1951-61 +35.0 +21.6
1961-71 +35.0 +24.8
1971-81 +23.3 +24.7
1981-91 +23.6 +23.5
1991-01 +18.8 +21.3
2001-11 +16.93 +17.6

Source: CMIF, basic statistics relating to Indian Economy.

Table 1: Decadal population growth rate of Assam.

If we compare the decadal growth rate of population in Assam with that of India, the figures would
look almost conclusive that such influx of illegal migration must have. continued throughout the history of
Assam.

At present out of total 27 districts of Assam, the districts that have been facing mostly the crucial
problem of illegal migration are -Dhubri, Goalpara, Barpeta, Morigaon, Nagaon, Dhemayji, Cachar,
Karimganj and Hailakandi (Table 2).

Districts Decadal Growth rate in 2001 (in %) Decadal growth rate in 2011 (in %)

Dhubri 22.97 24.40
Goalpara 23.03 22.74
Barpeta 19.62 21.40
Morigaon 21.35 23.39
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Nagaon 22.26 22.09
Dhemaji 19.45 20.30
Cachar 18.89 20.17
Karimganj 21.87 20.74
Hailakandi 20.89 21.44

Source: Census data Assam.

Table 2: Decadal growth rate of nine districts of Assam.

The trends of population density in Assam since 1901 are one of the major indications to explain how
illegal migration may create serious problem for indigenous people. Increasing the density level means
more problems of health, sanitation and

Year Population in lakh Density per sq. Km.
1901 33 74

1951 80 176

1971 146 186

2001 266 340

2011 311 398

Source: CMIF basic statistics relating to Indian economy.

housing (Table 3). Again according to the 2011 census data Assam recorded the highest increase in
share of Muslim from 30.9% (2001) of the state's population to 34.2% (2011).

Table 3: Demographic profile of Assam

1.01 Social consequences of illegal migration

Crisis of identity: The influx of immigrants created a crisis of identity among the indigenous Assamese.
Their cultural survival jeopardized, their political control weakened and their employment opportunities
undermined by such illegal migration. Assamese found that though the immigrants had settled in Assam,
most of them failed to identify themselves with the mainstream. The Bodo-Muslim violence in the BTAD
has its root on the issue of illegal migration.

Environmental degradation: Large areas of forest land were encroached upon by the immigrants for
settlement and cultivation. The state experienced declining percent of land area under forest from 39% in
1951-52 to about 30%.

Difficult to identify the illegal migrants: Due to the similar language spoken by illegal migrants from
Bangladesh and the indigenous Bengali speaking Muslim of Assam, it became difficult to identify and
deport the illegal migration from Assam soil.

Community tension: The commission on integration and Cohesion found that tension usually exist with
the presence of high levels of migration combine with other forms of social exclusion like poverty, poor
housing etc.

1.02 Economic consequences

Increase financial burden: Immigration has increased pressure on the part of state government, as the
government has to increase the expenditure on education and health facilities to the immigrants.

Displacing native workers: There is a fear particularly during a recession that immigrants take jobs
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which would otherwise be taken by local people; in particular place and circumstances there can be
competition and conflict.

Decreases wage level with the increase of population: Illegal immigrants in every year have been
adding a good number of people in Assam. It is one of the main reasons of population explosion. Due to
this there is a possibility of decreasing wage level.

1.03 Political consequences

Assam agitation: The failure of government to respond the issue of illegal migration led to the agitation
by the Assamese under the leadership of All Assam Gana Sangram Parishad (AAGSP) and All Assam
Student's Union (AASU). Assam witnessed governmental instability, sustained civil disobedience cam-
paigns and worst cases of ethnic violence. Assam accord was the result of this agitation.

Illegal voters: Most of the Bangladeshi immigrants have got their names enlisted in the voting list
illegally, thereby claiming themselves as citizens of the state. The immigrant's population act as a vote bank
for the political parties in Assam. The recent initiative NRC (National Register of Citizens) is meant for the
detection of illegal Bangladeshi migrants. However success of such initiative will depend on the strong
political will.

Issue of terrorism: Pakistan's IS has been active in Bangladesh supporting militant movements in
Assam (Lt Gen SK Sinha, 1998). It is alleged that among the illegal migrants there are also militants, who
enter into Assam to carry out the terrorist activities.

1.04 RECOMMENDATIONS AND SUGGESTIONS

Some Recommendations to Meet the Problem

1. The Central Government should appoint a National Immigration Commission to frame a National
Migration Policy and a National Refugee Policy. The Commission should examine ways of strengthening
the Foreigners Act 1946, as well as feasibility of Identity Cards for both citizens and non- citizens and
Work Permits for migrants.

i1. Border fencing in Assam must be completed forthwith on a war footing. The existing Border Secu-
rity Force posts and the BSF water wing should be strengthened.

ii1. Our nationals in the border districts and for that matter in the whole State should be provided
multipurpose photo identity card.

iv. The NRC updating should be completed without delay and proper arrangement for the deporta-
tion of illegal migrants should be done.

v. The Illegal Migrants Determination by Tribunal (IMDT) Act of 1983 should be repealed.

2.00 CONCLUSION AND FINDINGS

In the conclusion I would say a problem which has its historical roots so deep cannot be solved
overnight. The dangerous consequences of large scale illegal migration from Bangladesh, both for the
people of Assam and more for the Nation as a whole, need to be emphatically stressed. No misconceived
and mistaken notions of secularism should be allowed to come in the way of doing so. Illegal migration
from Bangladesh is no longer a regional problem which can be pushed under the carpet. These migrants
are now spread in several states and distant places such as Rajasthan, Delhi, Madhya Pradesh, Maharashtra
and so on. Thus it is high time to solve the problems of illegal migration to save Assamese people in their
own land and to save the nation from the threat of immigrants.
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NRC REPORT

On July 30th, 2018, the final draft of the Assam NRC was released. 40.07 lakh applicants out of 3.29
crores were excluded from NRC list. This created uncertainty about their citizenship status. On the very
next day, the Supreme Court held that this was merely a draft NRC and no action could be taken based on
it.

On August 31st, 2019, the final NRC list was published. Of the 3.3 crore applicants, 19 lakh persons
were excluded. Some of the excluded individuals were family members of former president Fakhruddin Ali

Ahmed, as well as children whose parents were included in the final NRC list.(d
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CALLUS INDUCTION AND
REGENERATION OF BLACK RICE

Asok Jyoti Doley
B.Sc 6™ Semester

Department of Botany

0.00. INTRODUCTION

Black rice (also known as purple rice) is a range of rice types of the species Oryza sativa L some of
which are glutinous rice. Varieties include Indonesian black rice and Thai jasmine black rice. Black rice is
known as chak-hoo in Manipur, an Indian state on the eastern border with Myanmar, where desserts
made from black rice are served at major feasts. Black rice is a source of iron, vitamin E, and antioxidants.
The bran hull (outermost layer) of black rice contains one of the highest levels of anthocyanins found in
food. The grain has a similar amount of fiber to brown rice and, like brown rice, has a mild, nutty taste.

Black rice has a deep black color and usually turns deep purple when cooked. Its dark purple color
is primarily due to its anthocyanin content, which is higher by weight than that of other colored grains. It is
suitable for creating porridge, dessert, traditional Chinese black rice cake, bread, and noodles. Rice (Oryza
sativa L.) belonging to the family Gramineae is the most important food crop in the world and feeds over
half of the global population (Sasaki, 2005). In Asia it covers half of the arable land used for agriculture in
many countries (Cantrell and Hettel, 2004). During the past few decades techniques of tissue culture, like
anther culture (Faruque et al., 1998; Asaduzzaman et al., 2003), protoplast culture (Li and Murai, 1990),
leaf culture (Boissot et al., 1990), root culture (John and Parathapasenan, 1999) and dehusked grain
culture (Ella and Zapata, 1991) are being employed in rice to exploit somacional variation for creation of
novel rice varieties (Ram and Sing, 1998). About 84% of the production growth has been attributed to the
use of modern technologies (Tariq et al., 2008).

Black rice is grown across varied ecological zones ranging from upland (aerobic) to lowland (flooded)
conditions. Many of the soils where rice is grown is either highly acidic and alkaline in nature and under
these conditions phosphorus is immobilized and becomes unavailable to the crop plant.

0.01. OBJECTIVES

A brief outline of the goals and objectives of projct work.

¢ Standardization of an efficient regeneration protocol of Black rice popular cultivars.
¢ DNA isolation from different varieties of black rice.

Instruments Used:

e Autoclave

e PHmeter

e Laminarhood
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Autoclave

Autoclave is an instrument by which applying hot steam sterilization of all glassware, different instrument
and the culture media required during various experiment and during medical surgery can be done in short
time. By keeping any material within autoclaves and by applying pressure of 15Ib/inch the temperature rise
to 121°c. In this condition, it is possible to sterilize any material by keeping at 10-15 minute under this
condition.

Principle of Autoclave Function:-

Normally water boils at 100c (depending on the vapour pressure of atmosphere). If the vapour
pressure is increased the temperature will be increased. If the stain pressure inside the autoclave in increased
to 16 1b/sq inch the temperature will rise to 121°c. Actually these is a close correlation between vapour
pressure and increase in temperature. Normally autoclaves is operated in 151b steam pressure (121°c) for
aperiod of 15 minute. This temperature (i.e. 121°c) is sufficient to destroy vegetative cells and spores in
one operation.

In the autoclave operation some consideration are important in order to present sterilization failure.
The fruit consideration is the complete evacuation of air from the chamber. Only pressure gauge observation
is not sufficient for autoclaving. The proper degree of temperature must also be taken into consideration.
The temperature pressure correlation is only true when all air is evacuated from the sterilizing chamber. If
air is present in the chamber together with steam, the actual temperature will show less than what it would
be in pure steam (i.e. complete air discharged). Autoclaves is used for sterilizing anything which is not
injured by steam and high temperature.

PH meter

PH meter, electric device used to measure hydrogen-ion activity (acidity or alkalinity) in solution.
Fundamentally, a pH meter consists of a voltmeter attached to a pH-responsive electrode and a reference
electrode. The pH-responsive electrode is usually glass, and the reference is usually a mercury-mercurous
chloride electrode, although a silver-silver chloride electrode is sometimes used. When the two electrodes
are immersed in a solution, they act as a battery. The glass electrode develops an electric potential (charge)
that is directly related to the hydrogen-ion activity in the solution, and the voltmeter measures the potential
difference between the glass and reference electrodes.

Applications of a pH meter:

pH Meters are used to measure acidity levels in water & wastewater treatment, pharmaceuticals,
chemicals & petrochemicals, and other applications are known as pH meters. They are mostly used in
food & beverages, pharmaceuticals, mining, water treatment plants, and other industries.

Laminar hood

A laminar flow cabinet or laminar flow closet or tissue culture hood is a carefully enclosed bench
designed to prevent contamination of semiconductor wafers, biological samples, or any particle sensitive
materials. Air is drawn through a HEPA filter and blown in a very smooth, laminar flow towards the user.
The cabinet is usually made of stainless steel with no gaps or joints where spores might collect.

‘(Opifoe = @Ngs @u R TRIRWIETHS AF TG 2033-207F a4



Principle:

The process of laminar air flow can be described as airflow where an entire body of air flows with

steady, uniform velocity.Laminar Flow Cabinets work by the use of in-flow laminar air drawn through one

or more HEPA filters, designed to create a particle-free working environment and provide product protection.

Air is taken through a filtration system and then exhausted across the work surface as part of the laminar

flows process. Commonly, the filtration system comprises of a pre-filter and a HEPA filter. The Laminar

Flow Cabinet is enclosed on the sides and constant positive air pressure is maintained to prevent the

intrusion of contaminated room air.

0.02.

METHODOLOGY

1. SOURCE OF SEEDS : Manipuri Black rice chak-hao
2.SEED STERILIZATION PROTOCOL(Black rice) :- Seeds were initially washed in distilled
water for 2 times for 3 minutes. Seeds were then washed in HgCI2 (0.1%) for Smins and further washed

in distilled water for three times for Smins. The seeds were then kept overnight in distilled water at 32°C.

3. Constituents of 2N6 Medium :

10X MAJOR SALTS 1 L (in grams) 500ml (in g) 250ml (in g)
A. KNO; 28.3 14.15 7.075
B. (NH4),So4 4.63 2315 1.1575
C. Cacl,.2H,0 1.66 0.83 0.415
D. MgSo4.7H,0 1.85 0.925 0.4625
E. KH,PO, 4 2 1
100X FeEDTA 1L (in grams) 500ml (in g) 250 ml (in g)
A. FeSo4. 7H20 2.78 1.39 0.695
B. EFTA 3.73 1.865 0.9325
100X N6 MINOR SALTS 1L (in mg) 500m (in mg) | 250ml (in mg)
A. MnSo0,.4H,0 440 220 110
B. ZnSo0,.7H,0 150 75 37.5
C. H;Bo; 160 80 40
D. Kl 80 40 20
100X N6 VITAMINS 1L (in mg) 500ml (in mg) | 250ml (in mg)
A. Thiamine hydrochloride 100 50 25
B. Phyridoxine hydrochloride 50 25 12.5
C. Nicotinic acid 50 25 12.5
D. Glycine 200 100 50
OTHER SALTS 1L (in grams) 500ml (in g) 250ml (in g)
A. Sucrose 30 15 7.5
B. Myo-inositol 0.1 0.05 0.025
C. Pro vitamin assay casa mino acid 0.5 0.25 0.125

o Add 20ml of 100mg/L 24-D to 700ml distilled water.
4.2 N6 Medium Preparation (For Callus Induction and preculture of Indica Rice Type 6)
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2N6 MEDIUM 1L 250 ml 100 ml

10X Major salts 100 ml 25 ml 10 ml

100 X FeEDTA 10 ml 2.5 ml 1 ml

100 X Minor Salts 10 ml 2.5 ml 1 ml

100 X n6 Vitamins 10 ml 2.5 ml 1 ml

2,4-D 20ml/15ml S5ml/3.75ml 2ml/1.75ml
Sucrose 30g 75¢ 3g
Myo-inositol 0.1g 0.025g=25mg 0.01g=10mg
Proline 0.5g 0.125g=125mg 0.05g=50mg
VACA 05¢g 0.125 g=125mg 0.05g =50 mg
Gelrite 4¢g g 0.4g

Adjus pH to 5.8.

Add gelrite.

Autoclave at 121° for 15 minutes.
Pour 40ml aliquots into petridishes.
Store in the dark at 25° C

5. CALLUS METHOD FOR INDICA RICE TYPE6

Preinduction, Induction, Preculture of calli:

Dehusk mature seeds of two variety (Moran 1 and ICAR 1).

Collect mature seeds into a sterile tube.

!

Surface sterilize the seeds under laminar hood.

!

Rinse the seeds in sterilize water for five times.

!

Place the brown seeds on 2N6 medium and seal the plate with surgical tape.

Incubate the seeds at 30°C in the dark for 7 days.This is callus preinduction step.

|

Cut out callus from cultured seeds and transfer it to 2N6 medium.

!

Seal the plate with surgical tape.
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Soak the actively proliferating calli which are yellowish white in colour and globular in shape in Sml

AT

Incubate the callus at 30°c in dark for 10 days. This is callus induction step.

sterile water in petridishes.

Cut the calli into small piece of 0.5-1mm in diameter using a scalpel in sterile water.

Remove the water and transfer the calli with forceps to 2N6 medium and seal the plate with surgical

tape.

6. Regeneration Media composition :

Incubate under continous illumination at 32°c for 3 days. This is callus preculture step.

S. No. | Reagents 1L 500 ml 250ml 100ml
1 10xn6 major salts 50ml 25ml 12.5ml Sml
2 100x FeEDTA 10ml Sml 2.5ml Iml
3. 100xN6 minor salts 10ml Sml 2.5ml Iml
4, 100xN6 vitamins 10ml Sml 2.5ml Iml
5. 100mg/1 Kinetin Sml 2.5ml 1.25ml 0.5ml
v3=7.5ml
6. Sucrose 20g 10g S5g 2g
7. Sorbitol 30g 15¢g 7.5g 3g
8. VACA g 0.5g 0.25g 0.1g
9 Gelrite 4¢g 2g lg 0.4g
Adjust PHto 5.8.
Autoclave at 121c for 1 5min.
Coll to 60° ¢ and 100 ml of 10xA A amino acid (pH free).
Store at dark at 25°C
10x AA amino acid
1L 500ml 250ml 100ml 50ml
Gln 8.76g 4.38g 2.19¢g 0.87 g 0.438 g
Asp 2.66g 1.33g 0.665¢g 0.266 g 0.133 g
Arg 1.74 g 0.87g 0.435¢ 0.175 ¢ 0.87¢g
Gly 75mg 3.75 mg 18.75 g 7.5 mg 0.00375 g

e Sterilize with 0.22 pm cellulose acetate filter.
e Store at 4°C
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Regeneration and rooting

1. Transfer proliferated calli of 0.5-1 mm in diameter with forceps to regeneration medium N6RHS50.

Seal the plate with surgical tape. Plants are regenerated from yellowish white calli in Indica type 6.

2. Incubate under continous illumination at 320 for 14 days. This the regeneration step.

3. Rooting (N6FH50) Mesia composition

o Phisadjustat5.8
. Autoclaved at 121°% for 15 min

o Colled to 60° c and 100 ml of 10 x AA amino acid (pH=5.8) is added.

J Poured into magenta vessel and stofeg iRggrk 1t1%é“ac‘gents 1L
10xAA amino acid : (pH=5.8) 1 10xN6 major salts 50ml
1L 2 100xN6 fdipr salts 10ml
Gln 8.76g| 3 100xN6 B1AdE Salts 10ml
Asp 2062 ] 4 100x N6l dd#ins 10ml
Arg 1.75g 5 Suerose 0:087g H5g
Gly 75mg|— ———— 3 5me0:00375e —~
0 SOIDITO! SUg
*Sterilized with 0.22 pm cellulose acetate tilter, 7 VACA 1 g
* Stored at 4° C. 8 Gelrite 3g

Transfer regenerated plantlets to root induction medium N6FHS50. Ten regenerated can be transferred

to a single magenta vessel.

1. Incubate under continuous illumination at 320 ¢ for 14 days. This is the rooting step.
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PROTOCOL OF CALLUS INDUCTION AND REGENERATION:

Mature Seeds (15-20 seeds)
Sterilize and transfer to callus induction media (N6)
Preinduction of Callus(7D)
Isolation of scutella and transfer to callus induction
Induction of callus (100)
Transfer to preculture
Preculture of callus (3D)
Regeneration
Transfer to Regeneration media (N6RH50)
Regeneration (140)
Transfer to roo&ng (N6FH50)
Rooting (14D)
Greenhouse
Transfer to soil
Grow plants

Seeds

1.00. Observation Results :

Table 1 : Swowing callus induction Percentage

Variety Media Total no. | Tolal seeds Callus No. of Total no of
used of seeds showing induction Black callus used
taken callus percentage callus for
induction regeneration
Manipuri | N6 media 500 350 70% 30 150
Black Rice

DIFFERENT STAGES OF CALLUS INDUCTION
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STEP 1: Seeds on N6 media for 7d
incubation in 30°¢

STEP 3: after 10d incubation in dark at 30°

Table 2 : Regeneration Efficiency :

- _.._-__..u =

STEP 4: ; Callus after 3d
illumination at 3 2%,

incubation at

STEP 2: after 7d of incubation in dark
at 30Fc

Variety Growth Total no of No. of calls Regeneration
regulators callus given on | regenerated efficiency (%)
regeneration
media
Manipuri Black | Kinetin 75 35 46%
rice (1.5mg)])
Kinetin 75 60 80%
(4.5mg/l)

Regeneration afterl4d of incubation in 30°¢
illumination when concentraton of kinetin is

‘ggund 3 times.

Regeneration after 14d of incubation in 30°c
illumination at kinetin (1.5mg )
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Different combination of regeneration Media
Table 3 : Rooting Percentage

Variety Media Total no of | No of Plants | Rooting
Regenerated showing rooting | Efficiency (%)
plants given on
Media

Moran N6FHS50 90 90 100%

2.00. SUMMARY:

In an effort towards regeneration of black rice by standardization of an efficient protocol, the black rice
from rice cultivars were evaluated. The callus induction percentage was found to be 59.42%. Out of 700
callus 500 were taken for regeneration. Regeneration were done with three different growth regulators
combination (kinetin 1.5mg/l, kinetin+ BAP 0.5mg/ml+ 1.5mg/ml, kinetin 4.5mg/1), kinetin 4.5mg/1 was
found to have highest regeneration percentage (55%). Regenerated plants were.(d

REFERENCE
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Those who don 't history are destined to repeat it.
— Edmund Burke
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We’re losing social skills, the human interaction skills, how to read a
person’s mood, to read their body language, hwo to be patient until the moment
is right to make or press a point. Too much exclusive use of electronic
information dehumanises waht is a very very important part of community
life and living together.

Vincent Nichols
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Value of Time

Ankita Das
6th sem

Time is the most importeant factor for the progress of human. beings. Time is running continously.
Time once gone is gone forever. It never comes back. Time gives equal opportunity to all. It doesn’t say
poor or rich, young or old, heathly or sick, etc. It is equally important to all. Time and tide waits for none.
Time is precious. We can buy everything with our money but time can’t be bought.

Time can be divided into present, past and future. Past is past. It has already gone. We should learn
from the past experiences. Past is important for us. If we utilize the present time properly, our future will
automatically becomes bright. So, we should not waste our present time.

We should not waste our time by doing unnecessary things like playing cards, gossiping about other
people, watching movie, etc. We should utilize our time doing creative works. like reading good books,
helping our family members, Working, etc.

We have to use our time wisely. Loss of time leads us to failure and grief. Some people are foolish.
They are wasting their valuable time. Waste of time is a great loss. We should not be idle, we should alwars
be active.

Time is more important for students. They should utilize their time properly. Those students who
utilize their time wisely, they will be a great individual in future. They should make the routine and divide
their time accordingly. Teachers should teach their students about the value of time. Our life is very short.
So, the utilization of our time fruitfully is very essential..d
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I Were A Millionaire

Arti Kumari
2nd sem, sociology Deptt.

If we have a close look all around us, we shall realize the pathetic condition of the people who are
living below the poverty line. They are so poor that they can’t afford even two square meals a day. There
are others who have surplus; more that what they require. this is very sad indeed.

If T were a millionaire, I would remove poverty from the world. I would feed, clothe as many poor
as possible, open hospital where consultation would be free. Mcdicines would be supplied at nominal
rates. [ would do everything in my power to reduce as much poverty and misery as I can. [ would also start
night sheds for the poor, Where they could learh words and arithmetic. This would enable them to read
newspapers and take some interest in what is going on around them. It has been rightly said by wise men
that ‘he who opens a school closes a prison’. In this way education would make them better man.

In this way I would do my best to improve the lot of the poor and less fortunate people of my
country and fulfill my dream of a rich and prosperous India..d
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Is The Internet Bad for Young
People?

Rifa Sabiha
2" Sem, Sociology Deptt.

It is now easier
than ever to have access
through the internet,
whatever you are using
a computer, phone or a
tablet. There is no doubt
that many young people
are spending more and
more time online, with
both positive and nega-
tive consequences.

One advantages
of the internet is that
young people can do
research for their school
work and homework.
Afterall helps teenagers
to widen their knowledge and improve their grades. Another positive aspects of the internet is that people
can practise foreign languages by chatting with their friends who are from other countries. This is also a
good way of keeping in touch with their friends and families around the world.

On the other hand, there are also negative censequences. Some young people become addicted to
online gaming and this can mean that they waste too much time playing these games. This can have a
negative effect on their school work, the amount of exercise they get and their social lives. In addition,
excessive internet use can mean that some young people hardly talk to their families because they are
always on the computer.

To sum up, spending time on the internet can have a negative impact on young people, but it also has
many advantages. Personally, I think the Internet is an incredible tool and the benefits of internet access

outweigh the dangers. However we should be careful not to use the internat excessively.(d
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PROCASTINATION

Anurag Sharma
H.S 2nd year

There is a popular saying, “ Time and tides wait for none.” If we don’t complete our tasks wthin the
time, then, we won’t be able to complete them at any cost.

Procastination is the habit of delaying a task or an activity until later time. It is one of the worst habit
that affects a person’s character. It has several harmful impact.

Procastination maintains tension in mind; the tension of putting off work for another time and thinking
to do later. It make a person dull. The willingness to do work gets reduced due to procastination. When
procastination become a habit, all cheerfulness and carefree living go out of life and we live in a life of
perpetual tensions.

Some students waste up one third of their time by procastinating. These very students have the
excuse of “not having enough time” for completingthe tasks assigned by their teachers.

We should do our best to eradicate procastination to live a better, systematic and punctual life.
Dividing a big task into small steps will help us in doing so. A well-planned schedule of our daily tasks will
keep up time bound and help us in avoiding procastination.

For being successful in life, one must learn the value of time. We shouldn’t turn procastination into a
habit, because if we do so, we are just ruining our lives. Lastly, there are some lines of Sant Kalidas in his
famous “dohas’ about time boundation, “‘Kal kare so aaj kar,aaj kore so ab. pal mei pralay hoyegi, bahuri
karego kab.” These lines mean that whatever we have to do tomorrow, do it today and right now because

we don’t know what difficult circumstances might come in the very next moment.(d
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Tannins and Human Health

Puja Payeng
2nd Sem., Zoology Deptt.

Tannins (com-
monly referred to as
tannic acid) are wa-
ter-soluble polyphe-
nols that are present in
many plants foods.
Tannin sources They have been re-
ported to be respon-
sible for decreases in

|
""\ feed intake, growth
rate, feed efficiency,
/ - net metabolizable en-
| ‘;z-'"'--ﬂ_-f--

f
-

ergy and protein di-
Absorbable tannis gy .. p .
Lower molecular weight gestlblhty In experi-

N ' ment of animals.

- ' Therefore, food rich in

tannis are considered

to be of low nutritional

value. Incidences of certain cancers, such as esophagcal cancer, have been reported to be related to

consumption of tannins-rich foods such as betel nuts and herbal teas, suggesting that tannins might be
carcinogenic.

Tea polyphenols and many tannin components were suggested to be anticarcinogenic. The
anticarcinogenic and antimutagenic potentials of tannis may be related to their antioxidative property, which
is important in protecting cellular oxidative damage, including lipid peroxidation. The generation of super-
oxide radicals was reported to be inhibited by tannis and related compounds. The antimicrobial activities
of tannins are wall documentated. We have bacteria, and viruses was inhabited by tannins. We have also
found that tannic acids and propyl gallale, but not gallic acid were inhibitory to food borne bacteria, aquatic
bacteria; and off-flavour producing microrganisms. Their anti microbial properties seemed to be associ-
ated with the hydrolysis of ester linkage between gallic acid and polyols hydrolyzed after ripening of many
edible fruits. Tannins in these fruits thus serve as a natural dyense mechanism against microbial infections.
Tannins have also been reported to exert other physiological effects, such as to accelerates blood clotting,
reduce blood presure, decrease the serum lipid level, produce liner necrosis, and modulate
immunoresponses.d

Mom absorbable complex
Higher molecular wweight

Local effects Systemic effects
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Will You Come

Cinthiya Borah
Assistant Profesor

Department of English

Meet me in that Shahar
near the Ganga ghat,

in the morning hours
during the aarti period
with all the colourful flowers on your hands,
carefully lighting the diya.

and coming close to me.

[ will wait for you,

wearing that red minakari saree,
I am more surili than

the morning chirping birds

[ will wear that gold earring

and red bangles

[ will wait like the calm Ganga,
like the soothing gold necklace,
[ will wait patiently

Will you come, my lover?
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FAITH IN GOD

Diya Sarkar
B.Sc. 2™ Semester

Never lose faith

In life, there is never a time
When God leaves our side,

All you got to do is trust in him
and the bad times will glide.
Never lose hope in God and
above all in yourself,

For God has blessed everyone
with amagical elf.

This little friend will protect

you in times of distress,

he will lead you where you ought
to go, because he knows best
Completely lost and without a clue,
Just smile my friend, and

anew door will open for yould
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MY DREAMS LIFE

‘ , : Arati Kumari
{ : 30 ’—\I
e ' )/ Life israce
- —.. With full of grace
s Hj‘ ' A Whereweare the runners,
' @ (= s N Trying to be the winner

Where, helping others is duty,

And working with others nicely is a beauty.
Where we struggle for our right,

And it makes our future bright.

Nibedita Roy

st
B.Sc. 1% Semester Life has value of time.

) Not using it becomes a crime,
I dream a dream last night . .
Life have some duties to follow.
It had made me to awaken D
i Otherwise it gives us only sorrow.
my dream book that [ write.

Life is very precious,

Itis a gift of God

We should do good work and

Oh! God thanks a lot.

For giving me this wonderful life..d

Some dreams are about life,
about a love lostand broken
A dream I dream last night;

I had heartache and strife

The dream I felt is now taken
The dream I felt is now taken,
To my dream, book I write

Some dreams are very light

Good dreams come only now and then.
Most dreams I dream at night

I'wish notto highlight
They leave me sad and crestfallen
In my dream book, [ write

How dreams will come tonight;
Until, I have reawaken

I dreamt a dream last night.

In my dream book, I write..
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ANGLONG

Porag Jyoti Saikia
2" Semester, Sociology Department

[ fly in the sky of Anglong
I'look onto the place where you belong.

Today I’'m going to say that I want to have a portrait
of'you, dear.

I'will look on you from the clouds,

I'will be bird and I will sing with you around
And I will be cold air, will touch you for sure.
I'will tell you “you’re mine” by thunder sounds.

Ingchm! My spirit is in your behind

And I quickly change my look to see you, my pie,
I will be broken if I see cry,

Don’tdear don’t, [ will come anytime.

[ fly in the sky of Anglong
I look onto the place where you belong.(
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On the spot poem writing

Silence: The
essence

Dibakar Dutta
5% Semester
English Department

¥y
/

Silence, the thing keeps one
I eternal suspense,

Silence, which becomes
Sometimes a vengeance.

It can be sometime

The cause of one’s wounds;
It may also be the
Depressed often found.

It is said that

Silence reigns over darkness;

It thus snatches everything

When one is in extreme happiness.d
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Guests

“Meena, it has nothing to do with our love for
our son! We both know that we love him dearly!”

“But Ramesh, my instincts are telling the
opposite. My heart cannot bear such a crime! [ am
a mother after all! Ajay will be watching us do
this...and despite of his death? How can we even
call ourselves parents Ramesh? Doesn’t it pain you
to even think of such a thing?”’

“I am a father too Meena! He has grown up
sitting on my lap. [ have fed him, I have played with
him, I have educated him, and what not? Do you
think this won’t hurt me as well? But only listening to
the heart can sometimes ruin us. We will have no
one by our side. People will gossip all sorts of things
behind our backs. Who knows, if our families,
friends, all might abandon us in shame? Would you
like that to happen? Will the truth be worth at the
end?

Meena and Ramesh has had uncountable
arguments about this certain issue. It is not just
because of their son, Ajay’s death; It was now what
they will answer to society’s questions who will now
visit their house to console them. Some would say,
“Ajay was such a lovely boy! It is hard to believe
that he would do this to himself.”, while the others
would ask, “How did it happen Ramesh? Were there

Rajballabh Shyam
6th semester, English department

any signs?”. These type of questions would make
Ajay’s parents very uneasy. They’d almost break
into tears back again, but still won’t be ready to talk
about it. Their maid servant would reply, “It’s about
time Radha di. They’ll need time to tackle such a
unfortunate phase in their life”. But sometimes,
Meena would answer them all at a spike in her
emotions - “Joy of the house he was...had quite a
number of good friends. Everyone loved him. In fact,
Ajay once told me about his new friend who was
bigger than him in age....they’ve met quite a few
times. Rahul was his name. He seemed like a fine
boy. But you know Radha, looks deceive when you
least expect them. I can never, ever forget the day
when Ajay went to his house, and that haram...” A
tight grasp by her husband. Meena would realise.
She would immediately look at Ramesh. She might
have revealed too much. Lucky, no one noticed. “So
Meena, you were saying? Another neighbour would
ask. “Yeah...and um...(stuttering) Ajay had too
many tensions. The regret of not being able to crack
his JEE entrance 3 times repeatedly. . .you know how
much pressure he had dealt with. ..” Ramesh would
add, “It was too much for his age. Went to Rahul’s
house that day in the hope that he could help
overcome all of that stress. It is disappointing to see

no one could.”
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It has been another tough day for them. Ramesh,
back in his room, at 12 o’clock, midnight, walks
towards his locked drawer with trembling feet. He
feels to have labelled himself as the guiltiest father
on earth. Slowly, he unlocks his drawer, and picks
up a crumpled note. A suicide note. Ajay must have
written it the night he freed himself from all the noise
of'the world; Now, his father keeps it away from the
same. [t read-

“The more I try to repress it, the louder it gets.
Mumma, Papa, sorry, I let you down. It’s been six
months, yet I cannot escape from the truth that I, a
boy, has been raped by another! I put the blame on
none butme.”

Since his son’s death, Ramesh has spent
numerous sleepless nights with that note in his hands,
trying his best to convince himself and justify those
half-truths he tells to the outside world- “Ajay was

depressed”, “Ajay had many tensions”, “Ajay had
trouble cracking entrance exams”, and so on and
on. And why wouldn’t he? Won’t the society’s pity
looks on them turn into strangeness? They would
reckon, “A man, molested by aman!”. It is funny for
both Ramesh and Meena to wonder that things would
have been at least a little different if Ajay was a girl
instead. “I would have gone to the police then, of
course!”, Ramesh mutters. Sometimes Meena asks
him though, “Would this day have come Ramesh, if
we tried to help Ajay instead of persuading him to
speak nothing at all?”” Of course it wouldn’t have,
and now they know it well amidst those lies, that
persuasion, the justification they try to live in, trying
to convince themselves that what they now speak to
their guests is the best they can to survive in this
society. Outsiders must be by their side, and a mere

truth can’t do any greater good to them anyways.O
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Amorphous love

“The twinkling pied lights are magnificent” Sam
exclaimed in sheer joy. It was Sam’s first Diwali at
his new rented house. Shoyam brings sweets as per
his mother’s advice. He wants to celebrate this
Diwali with Sam to the fullest. He even plans to
propose to Sam on this auspicious occasion.

Sam is making a rangoli at the doorstep with
wonderful colors.

: “Wonderful! Wow, Sam! It’s really
beautiful..(like you)” Soyam comes to Sam...

: “Really? I didn’t think it would impress you. It
was all for you, Shoyam.”

Shoyam then touches Sam just for the first time
which produces pleasurable sensations in Sam. The
pleasant odor of that vermillion-shaded rose that Sam
is hiding behind his back, made him lost in the world
of'his memories, the first encounter with his dearest
Shoyam.

: “Hello! Yeah yeah, I am on my way... It justa
few minutes to reach there.

: Oh! Ok, inform me about reaching your room.
Will miss you, my best best best friend. Don’t forget
to have your lunch on time.

: Ok Ok will remember that. Will talk to you
later. Goodbye!”

Sam is on a phone call with his best friend Shruti
on the way to his new room. He then gets off the
rickshaw and asks the puller about the fare. He pays
the fare and walks towards his room. He has come
to Gauhati for his higher studies. After a long journey
from Dhapkota village Sam has finally reached his
new rented house. Sam then knocks on the door.

“: “Don’t know yaar, what type of person he
would be. What kind of likes and dislikes he would

Dibakar Dutta
6th semester, Dept. of English

have? Oh god! I hope he would not be too
sentimental. I can just hope for the best.”

: “Don’t worry.. everything will be okay. Be
happy to see him and welcome him with a joyous
face”.

Here, Shoyam is talking to his mother. Well, he
considers her as a best friend more than as a mother.
She is very kind and has very friendly behavior
toward her son. Shoyam shares everything with his
mother. He hears the knocking on his door just when
he cuts the call. He opens the door and sees an
attractive face with a sheen over shine.

: “Hi! Iam Sam. Your new roommate.”

Shoyam stared into his eyes and was lost
somewhere. He forgets to wish him Hello.

: “Oh Hello! Where are you lost into? Let’s
come out of your imagination. Hello !

: “Oh sorry! Yes, what were you talking about?
Oh! I am Shoyam! Welcome welcome! Welcome
to my room. Don’t mind it is dirty and unfurnished
right now. arrange everything just in the blink of an
eye. You get fresh and I will make a cup of tea.”

: “Ok thank you! It will be okay. Hope you
don’t smoke and drink at all. I can’t bear aroommate
who smokes and drinks. Do you?”

Sam asks walking towards the bathroom.
Shoyam hides the matches and cigarettes all in a
rush. And says,

: “No! No! I don’t smoke or drink. My parents
would not have let me stay here if I do that. I don’t
Idon’t.”

Sam comes out and they have cups of tea
together. After having tea, they arrange the room.
Sam then urges him to check the rooms, the kitchen,
and all. Shoyam then says

‘Opifoea @Rgt e TRIRWIETE A SNEH 2033-30 7 S0



: “It is all yours... Check the rooms and all.
Arrange everything as you like.”

Sam is then surprised to see only one bedroom.
He thought there would be a different bedroom for
him. He shouts surprisingly,

: “Oh shit! Only one bedroom! How will we
manage? Oh, God !

: “Why Sam? I can share the bedroom with
you... No problem!”

: “Is that so? You are too good Shoyam. Thank
you so much”

They then shift Sam’s luggage to the bedroom.
And they started living together. All with fun and joy
they rejoice every moment like two love birds. One
is ready to help the other at any moment. Cooking,
cleaning, playing games, shopping everything has
become difficult to do alone. One day Shoyam and
Sam go shopping together. Shoyam gives Sam a
perfume bottle. Sam says,

: “Pretty!”

Shoyam says in an inquisitive time as if he is
accepting a love token. They go for a candle dinner
too. After all, it was a very happy day for both of
them.

Shoyam lifts Sam upward and wants to say
something,

: “Sam! Listen. Sam, I want to tell you
something....”

: “Yes, please tell me.”

:“Sam! Sam....! Actually.....! Sam, will you be
my valentine?”

Sam then smiles curiously and rushes away
playfully. Shoyam is curious and confused at the same
time, “1f Sam would accept him or not ?”’. Shoyam
too then walked toward the balcony which was
blooming with varied shades of fairy lights, earthen
lamps, and the night sky filled with the sparkling

essence of illuminating crackers.(d
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Mary Shelly’s Frankenstein as a
mirror of Social Prejudice

Mary Shelly’s 1818 novel Frankenstein, tells
us the thrilling story of a scientist’s successful
experiment in his laboratory, bringing a dead creature
back to life out of body parts from different corpses
in the graveyard, and the daunting incidents that
precedes in their lives after that. The great thing about
this novel is that it is not just a gothic science fiction,
but also a reflection of somebody’s experience in a
society where he/she is not seen as equal, but as
different, ugly, and dangerous. This novel is an
example of the consequences that erupt in a society
due to certain stereotypical beliefs or standards, set
up and regulated solely by a dominant group of
people based solely on their backgrounds and
mentalities. It is hard for people to consider looking
at certain things that are out of the common or usual,
from a positive outlook, due to the reason of what
they have been taught since birth by their elder
generations and what they most probably will
continue to teach to their new ones. In this society
therefore, it is a probable cause why some people
are totally secluded due to their incapability of being
unable to align their behaviours with the dominant
party’s stereotypical beliefs. Mary Shelly’s
Frankenstein is a mirror showing this aspect of
social prejudice, portraying mainly in the character
of Victor Frankenstein’s creation, the ‘monster’, and
how he lives a tormenting life because of the way he
is born and seen as by the society.

If I ask someone, if he/she shall ever see a
monster, why fear? Why would somebody fear a
monster, or what made them to be afraid of a
monster? An answer to this silly question would be,
“Well, ‘cause monsters are really weird and ugly and

Rajballabh Shyam
6th semester, Dept. of English

fearful!” It would sound very awkward if I shall ever
refer to a monster as ““pretty and beautiful”. We know
what ugliness or fearful or weird is, the same way
we know what beautiful, pretty, or attractive is. We
can exactly imagine someone or something in a
particular form ifit is simply described as either “ugly”
or “beautiful’; Because we know what ugliness looks
like, what something that is not normal looks like.
This belief that we have for the concept of a monster,
as a creature that looks hideous and fearful, is what
we as a society has implemented upon based on
similar ideologies. Since humans don’t look like
monsters, it is easy for us to figure out what possibly
might amonster look like. In the novel Frankenstein,
the society that is present there already has the idea
ofthe image of a monster, probably through all the
fairy tales and gothic stories they have heard in their
childhood, and how monsters are all evil and need
to be destroyed. So when Victor’s monster is one
day witnessed by Felix, Safie, and Agatha, the
residents of the cottage home where the monster
took shelter in, hidden in the attached hovel, their
horror and consternation is indescribable, as the lines
in the book quote:

“Agatha fainted, and Safie...rushed out of the
cottage. Felix darted forward...he dashed me to the
ground and struck me violently with a stick.” (Shelly,
137)

This aspect of the society, where certain beliefs
and norms are adopted and exercised by a dominant
group of people, is the effect of what we call as
Civic Power. And in this case, the beliefs of us,
humans regarding the idea of a “‘monster’. Power in
the civic arena, according to Eric Liu, the founder
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and CEO of Citizen University and former White
House speechwriter is, “Civic Power means getting
a community to make the choices and to take the
actions that you want”. Mr. Liu lays out six different
sources of Civic Power, out of which, one is Social
Norms. This is a soft and lighter way to exercise
power in a society. We create norms and practice
them by learning from our elder generation, i.e. our
parents or grandparents, and tend to pass onto the
younger generation, i.e. our children. While social
norms can be cause to bring positive change or
preserve moral values within social groups, it can
also be responsible for the influence of stereotypical
beliefs among people. Such can be observed in the
novel Frankenstein, where the monster, something
that was not “normal”, was seen by the society as
evil and dangerous, where in reality it was actually
never cruel and deadly in the initial stages after its
creation in Victor’s laboratory and had the emotions
and behaviour of a real being right after it’s birth; its
want for parental aid and discovering bodily
sensations and the world around. The monster was
“dependent on none and related to none”. He flees
away from every village and city where he is not
welcomed, and desperately seeks for belongingness.
He faces prejudice everywhere he goes. Not one
place in the society, till the very end of the story
provides a space for him to prove himself as good,
to be more than his outward appearance. In the
modern world we find similar cases happening
around where someone is judged by the social norms
that have been circulated and believed since ages. A
simple example will be of the Fairy Tales by the
Grimm Brothers. Not very long ago, the idea of
stepmoms that we had in our minds as children were
often as wicked or cruel, because we have read or
watched the tales of Cinderella and Rapunzel, where
stepmothers play the role as villains. This aspect goes
as well for the portray of love stories in such tales,
where the ladies are shown to have a happy ending
only when they marry a rich man from aroyalty class.
Such notions, created by the dominant majority ina
society influences the people, and the ones who are
likely to be different are victims of a prejudice and

self-hatred caused by those stereotypical beliefs. So
reverting back to the novel Frankenstein, the fear
and discrimination held by the society against the
monster was inevitable, as it was a consequence of
social norms and beliefs, labelling the concept of a
monster as a deadly, ugly and dangerous creature.

Any idea in fact, of a fixed centre is only a
structure of power imposed on us by our past or by
institutions of society, and does not in reality exist at
all. Nothing in this world therefore, can never be
labelled as “the ultimate truth”, but rather can be
referred to as perspectives. But this doesn’t mean
we need to unacknowledge all of our hierarchies.
We can follow kindness over cruelty, peace over
conflict, wit over dullness, and so much more that
our history has tried to teach us. But limitations should
definitely exist when we tend to place ourselves in
an authority to control other peoples’ lives to an
extent where we think that they need permission from
the society literally in every period of their lives. We
shall always be open to listen and understand the
“invisible” side of the society and learn to grow
together..d
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VICTORIAN SOCIETY AS
REFLECTED IN HARD TIMES

Hard Times : For These Times (Commonly
known as Hard Times ) is a Victorian novel by
Charles Dickens, first published in the year 1854.
The book portrays the English society and satirises
the social and economic conditions of the Victorian
era. The Victorian age itself was so remarkable in its
achievements and transition, development and
problems in its panorama and landscape that the
novelists like Charles Dickens and Thackery
significantly influenced by it. In Dickens’s literary
works, the burning problems of the Victorian society
are reflected such as growing industrialization,
utilitarianism, problems of orphans and child labour,
love- marriage and divorce. The development of
industries were giving rise to problems between
labours and capitalists. It was also an age of
hypocracy and snobbery. These are certain aspects
of'the Victorian life received a powerful expression
at the hands of Charles Dickens in Hard Times.

Victorian period of 19" century was the time
when advancement in science made people skeptical
about their traditional values and beliefs. It is the
time when people of science refused to accept that,
there are many other phenomena in the world that is
beyond the scope of current scientific development.
They completely reject the human aspect of life.
Therefore it is not much surprising that utilitarianism
came to be the governing factor in all sphere of

Dibakar Dutta
B.A. 6" sem, Dept of English

Victorian England. The novel Hard Times depicts
the industrialized world of England. Dickens, one of
the novelists of the time doesn’t believe in
utilitarianism. He shows his attitude towards the
utilitarianism based Victorian society and reveals the
most of vital issues of the era in his novel.

Fact based Education system :

The novel Hard Times begins in a classroom
where the objective ‘fact’ and ‘fact alone’ is
highlighted and the ideas of artistic beauty,
imagination, emotions and individual appreciation
have no place. Mr. Thomas Gradgrind has so much
faith in his system that his two children Louisa and
Tom count among his students. “Now what I want
is Facts.”(Chapter 1, Hard Times) is the opening
line of the novel. The novelist describes Mr. Thomas
Gradgrind “with a mouth which was wide, thin and
hard set.”Dickens also describes Gradgrind’s home

2% ¢

as ‘Stone Lodge”, ‘a great square house, with a
heavy portico darkening the principal windows.”(
Chapter I1I, Hard Times ). The novelist gives a
factual description of Thomas Gradgrind as he only
believes in facts and only facts. He wants his children
to be taught only facts; but not imagination or
creativity. The concept of education is greatly
ridiculed here. Education is meant for attaining
freedom and individuality. But the Mr. Grandgrind

believes that facts only can rule the life. By interfering
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the education and teaching method being used in the
institution, Mr. Grandgrind and Mr. Bounderby
suppress the creative energy and freedom of the
innocent school students. And the schoolteacher Mr.
M’ Choakumchild also joins his hands with them
underestimating the child asking them to define a
horse. For him the students are like a container to
be filled up with ‘facts’. Dickens offers a sample of
this fact in the description of ‘horse’ rendered by the
star student Bitzer. He defines a horse as
“Quadruped. Graminivorous. Forty teeth , namely,
twenty four grinders , four eye teeth , and twelve
incisive.”(Chapter 11, Hard Times ).

Materialistic Mindset :

The materialistic mindset is the attitude of the
Victorian society. In the novel Hard Times ,
characters like Gradgrind and Josiah Bounderby are
perfect examples of matiralistic mindset who are
wealthy and rich. They only believe in the idea of
facts and rationality. Thomas Gradgrind is aman who
even tries to build his house with a precise and
calculated design reflecting the practical nature of
materialistic mindset. This type of attitude clearly
projects the behavior of the people of Victorian
society and it is finely projected in the
characterization of various characters like Thomas
Gradgrind , Josiah Bounderby, Bitzer.

Utilitarianism : The theme of
utilitarianism is significant in the novel where
the development of facts is merely a system
of practility. Thomas Gradgrind imbues
such belief of utilitarianism and influenced
the development of his children Louisa and
Tom with rationality and facts. The utilitarian
approach to marriage is reflected by
Bounderby’s getting married to Louisa,, it
re-enforces the readers’ impression of him
as a man devoid of any human emotions.
Gradgrind tires by quoting statistics to
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convince Louisa of the desirability of her agreeing to
marry Bounderby. The scene in which he succeeds
in getting her consent to the proposed marriage is a
trump of utilitarian approach to life. Dickens satirizes
the utilitarianism in his novel where Louisa is unable
to understand the idea of feelings and emotions which
was later confronted with Thomas Gradgrind making
him to realize his mistake on growing and developing
a child without a fanciful world. The failure of
utilitarianism is reflected in the character of Tom who
robbed Bounderbys’ bank but he was saved with
the help of Sissy Jupes’ circus community.

Industrialization :

The Victorian society was growing rapidly with
the development of railways, roads and factories.
The novel contains graphic pictures of the ugliness
of industrialization which was raising its head in the
era. Coketown is depicted as a town of machineries
and tall chimneys out of which unending smoke rose
upward for ever and ever. The streets of the town
are like those of any major industrial town of Victorian
England and so are the people. The need for any
relaxation is never realized by the employers, in fact
they are not considered as man at all, they are
considered as “hands” — “‘so many hundreds house

steam power.”
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Class Consciousness :

The class consciousness is another element of
Victorian society where the class structure is divided
based on middle class and lower class of society.
Mr. Stephen Blackpool lives a hard and devastating
lifestyle where his wife, who is a drunker disappears
for months and is unable to divorce her because he
can’t afford the money. Bounderby clearly stated
that a poor pauper like Blackpool cannot afford to
file a divorce against his wife. The upper class people
have a notion that poor pauper can even steal the
money from them, and its finely depicted in the novel
where Blackpool is accused of robbing Bounderbys’
bank but Dickens gives a twist in an ironical overview
where it was Tom who robbed Bounderby’s bank
sympathizing the state of Blackpools’ position.

Influence of Marxism :

Charles Dickens has also showed a lot of
influences of Marxism in his novel. The novel projects
Marxist analysis of the capitalism and labourers.
Marxist believed that the labourers will unite together
and overthrow the capitalists one day and Dickes
also projects the unity of labourers and fighting for
equal wages and distribution of money. Mr.
Slackbridge is one of the workers uniting labourers
against the capitalists which reflects the influences of
Marxist attitude and beliefs. Mr. Slackbridge is a
shameless agitator who not only organizes the
workers against the capitalists but also prevails upon
the union to ostracise Stephens for having refused
to join the union. Thus the blackmailing practices
and violent attitudes of the workers’ union are
reflected in the novel in a realistic way.

Hypocrisy and snobbery : The picture of
Victorian Upper-middle class, snobbery, vanity,
hypocrisy, jealousy and spiteful nature is given
through the character of Mrs. Sparsit, the
housekeeper of Mr. Bounderby. She never misses

an occasion to mention her husband as a ‘powler’
belonging to an aristocratic family. She humours,
flatters and cringes to Bounderby all the time with
an eye to pounch upon him as his wife some day.
She doesn’t allow anyone to call her wage as wage,
but she considers it as an annual compliment from
Bounderby. She Bounderby him a ‘noddle’. She
spies upon Louisa and wants to create
misunderstanding between the husband and the wife.
Mrs. Sparsit makes use of Bitzer as a kind of spy
and gives him a Christmas Gift every year for the
service he renders to her. Harthouse and Louisas’
affair is watched by Mrs. Sparsit as a police
detective. Ultimately Mrs. Sparsit in Hard Times is
aliving embodiment of Victorian sham hypocrisy and
snobbery.

CONCLUSION:

Among his novels, Dickens’s Hard Times
according to may critics, has occupied a unique
space. It speaks of many issues such as education,
relationship between workers and owners, growing
industrialization, utilitarian philosophy, and many
more vital issues of the Victorian era. To depict the
cruelties of Victorian urban society he used irony
and wit very subtly. The novelist has subtly showed
how dreams and aspirations of innocent students are
murdered by the utilitarian values and facts. Victorian
society had given space and importance for ideology
and theory but not for individual choice and freedom.
So the result is their life is full of hard times. Victorian
Period’s philosophy like Utilitarianism and
materialistic attitude have been critically portrayed
in this novel. When this novel was written, urban
societies were growing very fast attracting people.
And also, the period was of transition. That transition
was in a detail manner observed by he novelist
Charles Dickens. This novel can be regarded as an
epitome of the Victorian urban society..d
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Alice
Walker The
Color Purple
was first
published by
Harcourt Brace
Jovanovich, U.S.A in 1982. In 1983, she became the
first African-American woman to win the Pulitzer

Prize for Fiction and the National Book Award for
Fiction. The Color Purple is an epistolary novel,
which was later adapted into a film and musical by
the same name.

The story begins with Celie, the protagonist of
the story, writing a letter to God. In this novel Alice
Walker depicts the stories of African-American
women through Celie and her life in the deep
American South between WWI and WWII. A world
where domestic violence is normalised, rape is
common, and black people live under constant threat
from white people. Celie like other women are used
as baby-makers, cleaners, caretakers, cooks,
labourers, and get nothing in return, not even a loving
home. Not only abused by the white, but black men
too. The plot of Celie — as the survivor of rape by
both her father and husband, a trap loveless marriage
— is heart-wrenching.

The title—The Color Purple, has a strong
relation with the character, just as the colour purple
itself, it reflects the life of the main characters like
Celie and others in the novel. Alice Walker, in the
novel, shows a cruel world and also upholds goodness
like— friendship, love and the hardest act of all i.e.

The Color Purple — Book

Review

Sahnaz Begum
6™ Semester, Department of English

forgiveness that helps them to survive. At first Shug
Avery influences and helps to transform Celie herself,
later the goodness of each character helps each other
to transform themselves and get freedom at the end.

Why do I like the novel The Color Purple ?

Firstly, the novel highlights the real and cruel parts
of people’s lives and experiences and how everything
is not as clear as it might at first seem.

Secondly, The novel gives a space to spirituality.
I believe, like Celie, people today are also seeking for
a spiritual connection with God, as a ray of hope
amidst darkness.

Thirdly, the way Celie’s voice in the writing
grows and changes as she grows and changes. Letter
gives Celie a way to express her feelings in word, it
also helps Celie and her sister Nettie reunite after a
long period of time.

Fourthly, more than Celie, I like the character,
Sofia, who stands firmly for herself against any kind
of abuse or injustice. Walker, through Sofia, taught
us, which is the main message of the novel, to take a
stand for ourselves to face any kind of hardship; to
earn justice and freedom with our own strength.

Lastly, how it explored the American “justice”
system and the belief system about God and other
aspects has its real impact on people’s lives and how
often responses to crimes are racially motivated.

This novel is good and motivating for women,
especially those who are facing any kind of male
dominance and abuse as this novel indicates the right
path for them to earn their freedom in the existing
patriarchal society.q

‘(Opifoe= @Ngs @R TRIRWIETS A TG 2033-20 T $CY



PSR

HeTiood S[ETCe el @i 729 o | efods 29 =l @S (Frame) (011 23 |
2 T 1 gRPTEs 24 slige Fieais 29 sifor@ a2 o't oINe 559
7% SUOR 0 4] 2Nge 1w SiReel 479 @i | o <O SAfREGe R
519’5 AT (Beat Movement) TG FeTle (2 4 €2 ZROTIR 25 BIECeT 9/foq
59 9% 27 | wdfie 29 fous @wehic sifs st (iRata cotiat |

F BT 2083-20 3 Sea



ST Getfbbas @ Afefe 3oz TR | dvoe
beTe AR (Srifoetim SieRaEe [ [ife
GIATO! HeAtba3 I Tow YIS o] SR | SO
5aIb g 3R e baifbg fZpia fofze
TETOrY ARSI (i [ifeT age o «f[
Thfes Rfen onxefos oRIR vefbas Pz |
FRIE Nifes wiwei |

S50 B S TS FAAHCEAE ST Dt
Gorew fKifen Suia-oons 961 9fe | [Rfen e
B9 02 o[l beTtbe Gomleics! fen e [few
FAEE G (2 S |

BEM THFT $59e bR TS (TifeeAm
SRR BTSSR FHIG TN TCATS T
ALST 217 I oLl T ARIRE G I
IREF, AE@H 5™ (AR FT T =37
“oarer e SPTE FHTE (IRIGE Ss-_BIE (51 T |

ALVHIFS ST (BT AT G e LI
oqE s | TN =l sifpifere B gae (e
AL I S2efers ST (= 2R Foire Igm
5eItbd JBICE FIFHO o© F( | H 2B st
7591 wifgs sieema vy SferTel | (OTdre
ARG 91 22w<e el wifes “ghoa o= |
BB THIRCS TS FATo® ©° gron RIeeeig

FE T
79 AP, Tereg Kol

Helbbd ARBIeTE fZICe ST S0 | ©° gl
GRS 2IfTpifeTe ‘@l A1 -0 TP bt e
Goes @ YT 49 ST FF | et seAfca
MRICTS @ 7T SR Bebbas AN
T ([0F (FTO GF Toel G Tl (A |

T OIF e wIFe S B Torea
UCe] S22 | IRPEIT G Rl BfETe (B S1910S
fifen 9_T HewR [KEm 906 | AERT saae [
St uals’, 9 qwe1is |IDPI, ©° e
ERIT ARNGS 7B *FwAS FA9le “elf o=,
e, e Real @i Hemie e3f e
1arce fsfiel 23 2w SpTE Y2b i oo gee
JAIE TCo1 PICO! T2cel’ | elewes S I1eTR
fZoitel ©° ([@Eael’w AT ©id e
TS| IS (S | G SN S| TS FSEH I
(MR TRE, A0 IR “@oier GRe A, SMige
Sfema DI RBR’, ST9e] M FEET, ©°
OERY Y B RR AR ST T PRI
2| 5590 5o [Wffe #My 7512 SPTE fHrTsre
T o AV HeADbEd AT A GBI 7B
FE | SN BEES (ol 2ANFRT AE FEASE
AR ATSEE “afel Toemig A swicaz sorst

‘(Opifoea @Ngs @u R TRIRWIETE ARF SNEbT 2033-307F  Sab



Wi
i 3
=
- T

BTire O Wge Y6 (2 97 | 76T O S| ]
AT SBEER iz wifke MRaTTowgd | ©° ol

L T | 2050 5@ WG T2 B2 & /17 |
203 F OFSeE Y& e FE ALY @ | &

SR, O T4, TG QST A9 T2T S
RIS #HfRBIEI TRFEL ST Geitbag SIg®
GTS] OE FREA| Sovry FAC oA
5eIbbEcE ST BeTl Goree (Uie MR ez
e AR, ‘Refagfe’, foEte s, i
e’ e f[fen gy o SRy 961
SEESGRETERE

ST TS S (PRI Sl B (207
720w 1T @RIEY (SorR), S Tl

19 11 [afos forme e 9= @2 =2 SAfpiE
T | AN T AFTONS GANZS (2 AT 2 stfet
I 7JeT< ST 23 | 2| I (ST SN
2 20 5 YR T Ao, ANEH Tl
AoRTEIfS SRR TR, W 2ol T IR
Tz oI, T wrE foree 3986 =i | AR
5&ftbq J61e Fefmae] 09 Faice (redl-Riorest e
el STEIEF beftba NS T 2o
Toree et '@ STl el 3 aga #fea

T2 (Sor-8), ol I5aT FHmTS! IS i Zror
(35b0), BIFFE ZGRFF SCEAFT AT
(55b9), TF T (S9bY), Tz TR Q9T
TSR (Sob8), i T 2 [l (Sovq)
i |

R IS R (SRR Sl B
2| Soor 5o Y& 7 T FAN KA
‘(TR SN R TR AN So0Y b B[ FAifbw
s @fb Tres Ffer o1 921 02fes | @2 2
S JQlTe FEe SPTTR R e efo g
FE| (T €3 A SPT HAbd Galed «F
NgeTe T e A1 |

‘(TR SN FCEF AT SA1ZS 2000 T3]
Aeife qecel Alfdfenenn s v s =7 |
O WMEF Yfoe IFAR TR T Were i
GrefeR] 2 | B9 Triae 2l i i (k000), s’

ez |

TR Tfe aMlafa FRATre ARGIE! w1 e
TR #AfSbifeTe ‘ot 6 B’ (R05v), 054
RfI5JR AR 2Jed SINE T | 205 b Y@
Rt gl alief] Fleaeral’ IR e w7ee
T | TSN TS TP 5108 (1] (201 BRojze
T2 e ST (@IFER Te (@eReEl- @ I # e
FRCZ| S>> 5K B J(E ITANE TG (FGRIA| 'S
&1 b e fome ofax Ton vl Ml t2ez | e
SPTICS RRLNT FEA-FHEIC 2ABIT betigce | et
2R3 Y1 HlRae Sifomy 41 gfkidae g il
o4 canmisn, Braiel canmrs, el nifucn wifesa
FRE| TE (@@ 7 F (51 oy ANfEs
T LB 561 AREAfFe 2oz

(R00%), qEF (R00Y), FAMI’ (R00%), WY
(R008) Wi | B Gefery 2R Tee =
SNFCIMS (Gl Gl FARTS (2009) Fo 2[IATE
T (IR G’ (2003), b Y0 q© A=
T (200%), PEH (BIRT ATOF (200¢) T
‘el 3 @el (R009) St SEreT |

B VI (<RI 711 BeTbbg fosliel 2f[a (2 A |
ST TR J2c! | 3R fooe AL IR (2R
fo@9)2a wTei7, Biea 5e1ftbq Soalal Tesifi |

SPIIRI BRG] AT 2050 THFT SEfd

T SR I SPT JfET Gebbd WHaics [fes
g ST O Teaere A2 F1 SRz | 92
*feie! BeTl Sip ege FREce SPT bIFIE
gty (@-wi veNztz | 93 e v
TSI ST 5ebg WO IZIe A=W
|

ANAFSIE SIG! T o F41 ST
ormiz ufenie SIS erwivbe we (e fra
1 12 | 3 A RS 27 2R FIRF] T Sl
g w1l e (@ifess i< e st 1

‘(Opifoe = @Ngs @u R TRIRWIETS AF SEb 2033-20 T $EH



faeaw

We live in a society exquisitely dependent on science and
technology. In which hardly anyone knows any things about
science and technology.

Albert Einstein
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WAVE FUNCTION

SUBHAM SANTANU BORDOLOI
6th Semester Physics Deptt.

What is meant by dual nature of particles in class 11?

Dual Nature of Particle de- Broglie Hypothesis: In 1924, Louis de Broglie suggested that matter
exhibit dual behavior i.e., both particle and wave nature. This meant that it has momentum and wave-
length.

Heisenberg Uncertainty Principle

According to Heisenberg's Uncertainty principle," Position and momentum of an electron cannot
be determined simultaneously with absolute accuracy."

What are wave packets and particles?

A wave packet is a combination of waves with about the same momentum. Combining waves
into wave packets can provide localization of particles. The envelope of the wave packet shows the
region where the particle is likely to be found. This region propagates with the classical particle velocity.

What is a wave function?

Wave function, in quantum mechanics, variable quantity that math-

ematically describes the wave characteristics of a particle. The value of the - "
wave function of a particle at a given point of space and time is related to the f‘x L
likelihood of the particle's being there at the time. )

Understanding Wave function from an example.

Y=4x+3 N
Slope- o
y-intercept

Wave function
Position of elecron
Velociy of electrons

What is wave probable densiy? A
denotes the probability of finding an electron | |
in the space around the nucleus.

Hamiltonian Energy
Operator eigenvaluea
Hamiltonian Operator Energy eigenvalue (Energy operator)

(Energy operator)
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LIFE CYCLE AND PATHOGENICITY OF
PLASMODIUM VIVA X

Santanu Bora

1. Systematic position of Plasmodium :

Kingdom ----Protista

Group -------- Protozoa

Phylum ------ Apicomplexa (sporozoans)

Class --------- Sporozoa

Subclass ----- Coccidia

Genus -------- Plasmodium

Species ------ P. vivax, P. falciparum, P. malaria, P. ovale
2. Geographic distribution of Malaria causing Plasmodium :

Globally, 4 species of the genus Plasmodium are found to infect human by entering the blood
stream. Geographic distribution of these species are as follows -

(1) P. vivax (Grassi & Feletti, 1890) : Cosmopolitan in distribution and is the most prevalent malarial
parasite of human.

(11) P. falciparum, watch 1987 : Distributed throughout the tropical Africa, Asia and Latin America.

(1i1) P. malariae (Laveram, 1881) : It is also distributed worldwide but present in some patches.

(iv) P. ovale, Stephens, 1922 : It is dominantly distributed in tropical West Africa. It is also reported from
Vietnam and India ( Koraput/Kalahandi area of Orissa)

3. Life cycle of Plasmodium Vivax :

Malarial parasite Plasmodium vivax completes its life cycle in two different hosts-

A. Man (or intermediate host)

B. Mosquito (or definite host)

A. Life cyclein Man :

Life cycle of Plasmodium vivax in man is called asexual cycle which begins with the bite of a female
Anopheles mosquito packed with sporozoites in its salivary glands. Sporozoites are introduced in the
peripheral blood stream of man where they undergo further development through the following stages :
(a) Pre-erythrocytic cycle :

Pre-erythrocytic cycle is also called hepatic phase. In this phase spindle shaped sporozoite attacks the
hepatic cell (liver cell), feeds by phagocytosis and grows into
a spherical shaped crytoschizont. The cryptoschizont multi-
plies by asexual reproduction (or schizogony) to form
cryptomerozoites. This cycle continues for a period of about
8 days.

(b) Exo-erythrocytic cycle :

Cryptomerozoite attacks a fresh liver cell, feeds by phago-
cytosis, and grows into sperical shaped metacryptoschizont
which multiplies by schizogony to form metacryptomerozoites.
At this stage metacryptomerozoites may either enters a red e
blood corpuscle or attacks a fresh liver cell. —
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Fig. Life cycle of plasmodium viva in man.
a. Pre crythocytic phase, b) Exo-crythrocytic phase.

(¢) Erythrocytic cycle :

The metacryptomerozoites inside the red blood corpuscles obtain nutrients and undergoes erythrocytic
schizogony. The parasite passes through the following stages-trophozoite, signetring, amoeboid, schizont,
rosette and merozoites. Duration of erythrocytic schizogony is about 48 hours. Normally one parasite
invades one red blood corpuscles. The trophozoita activity feeds on the red blood cells with the pseudopodia
and accumulates some granules in their cytoplasm. After development of a vacuole the trophozoite looks
like aring called signetring. Pseudopodia are developed from all sides of the signet ring to form amoeboid
stage, which transformed to a round shaped schizont. Some toxic pigment granules called haemozoin are
accumulated in the schizont.

The schizont lost its vacuole and amoeboid nature and transforms into rosette stage by repeated
nuclear division. Each nucleus with a small portion of cytoplasm developed into an oval shaped merozoite.
The free merozoites either attack fresh red blood corpuscles for continuation of erythrocytic schizogony or
transform into gametes by gametogony for sexual reproduction. Two types of gametocytes are formed.
Smaller or micro-gametocytes and larger or macro-gametocytes. Duration of erythrocytic phase is 48
hours in Plasmodium falcipuram, Plasmodium vivax and Plasmodium ovale but 72 hours in Plasmodium
malariae.
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Fig : Erythrocytic cycle of plasmodium Vivax
B. Life cycle in Mosquito :
Globally a little over 60 species of Anopheles mosquitoes are reported as vectors for malaria.
Some of the most important species of Anapheles are-
Anapheles gambiae, Anopheles atroparous, Anapheles macculippanis, Anopheles culicifacies and
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Anopheles stephensi (Tyagi, 2004)

However, according to Nagpal Sharma (1995) and Tyagi (2002) in India only 9 species (6 pri-
mary and 3 secondary vectors) of Anopheles are important from the viewpoint of human malaria transmis-
sion.

Life cycle in mosquito is called sexual cycle or sporogony. It begins with the ingestion of gameto-
cytes during sucking of blood of an infected person by a female Anopheles mosquito. Following develop-
ment stages are found in the mosquito :

1. Gametogenesis :

In the stomach of mosquito Gametogenesis occurs by the following process.

* Exflagellation :

In the stomach of mosquito, a micro-gametocyte produces 4-8 flagella like micro-gametes (or
male gamates). They detached by exflagellation andeter the macro-gametes (or female gamaetes) through
the reception cone. One male gamete enters one female gamete.

* Ookinete :

The macro-gametocyte releases polar body and develop into a macro-gamete (or female ga-

mete). The macro-gamete forms a reception cone through which micro-gamete enters to form a zygote
known as Ookinete.

Gametogenesis completed within 24 hours.
2.Sporogony : Phenomenon of sporogony occurs through the following stages :

* Formation of Oocyst :

The Ookinete penetrate the wall of the stomach and forms a cyst wall around it and converted to
an Oocyst.

* Formation of Sporozoites :

The Oocyst grows rapidly and produces numerous sporozoites within it by multiple division of the
zygotic nucleus. The Oocyst burst and releases mature sporozoites into the body cavity of mosquito. The
sporozoites migrate and enter the salivary gland of the host mosquito for further inflection to man. Sporogony
completed within about 12 days. However, depending on the environmental conditions, duration of “‘ex-

trinsic incubation period” or period of development from gametocytes to sporozoites is found to be about
10-20 days.

Fig. : Sexual life cycle of plasmodium viva in anopheles female
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4. Pathogenicity of plasmodium vivax :
(a) Clinical complication and related pathogenesis :

*

*

(b) Histopath
&

P. vivax causes anaemia due to mass destruction of erythrocytes right from early stage of
inflection enhancing increased morality among children and pregnant woman.
Respiratory distress is another is another most common complication characterized by
injury to the endothelium of the lung, accumulation of protein rich fluid, and collapse of
alveoli leading to difficult rapid breathing and very low levels of oxygen in the blood.
Causes of Rhabdomyolysis characterized by destruction or degeneration of muscle tissue
and release of breakdown products into the bloodstream leading to acute renal failure.
Causes Idiopathic thormbocytopenic purpura characterized by bleeding from small blood
vessels especially into the skin and mucous membranes resulting bleeding from nose, gums,
etc. due to reduction in circulating blood platelets.

Causes splenic rupture resulting enlargement of spleen.

Enhance deficiency of glucose-6-phosphate dehydrogenase, a mutation prevailed mostly
among males of endemic areas.

Infects reticulocytes marked by the prevention of revival of normal erythrocytes.
Increased Chloroquine resistance resulting longer persistance of P. vivax in blood circula-
tion and in bone marrow.

P. vivax also infects the Duffy-ve individuals. Normally individuals with Duffy-ve Fy (a+b)
phenotype process 30-80% reduced risk of clinical P. vivax.

Enhance G6PD deficiency (African type) and protect against malaria.

ogenicity :

P. vivax infection enhance accumulation of parasitized erythrocytes and malarial pigments in
the intervillous spaces of the placenta resulting low birth weight of the infant, abortion and
premature delivery.

P. vivax infection enhance occurence of heterogenous existence of comorbidities such as
syphilis, toxoplasmosis, cytomegalovirus, etc.

(c) Cytoadhesion and rosetting phenomena :

*

P. falciparum infected erythrocytes (IRBCs) cytoadhere to the endothelial cells living the
micro-vessels a phenomenon called sequestration is virulent cause of malaria death. Due to
cytoadhesion, Plasmodium cleared by the spleen could not reach the peripheral blood the
basic reason for less presence of P. vivax in peripheral blood. Cytoadhesion chiefly in-
cludes in cerebral malaria, respiratory distress, and malaria in pregnancy.

Rosetting of normal erythrocytes with a malarial parasite infected erythrocyte is mostly
found in P. falcipurum, P. malariae, and P. ovale, which is fatal to the patients. Rosetting is

also reported in P. vivax with less frequency and not associated with disease severity..d
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Locomotory organelles and mode of
locomotion in protozoa

)
—

LOCOMOTORY ORGANELLES IN
PROTOZOA

Four major types of locomotor organells
occur among protozoa; and usually each type of them
is chracterized by a class.

1. Pseudopodia are characterstics of Sar
codioa.

2. Flagella are characterstics of Flagellata.

3. Cilia are characterstics of ciliata.

4. Myonemes are characterstics of
sporozoa.

i) PSEUDOPODIA: Pseudopodia are temporory
extention of cytoplasm from any part of the body.
They occur in those protozoa which are ‘naked or
have a very thin pellicle. Pseudopodia are formed
from ectoplasm but also have a core of endoplasm.
Among Sarcodona, the following kinds of pseudopia
are found.

1. Lobosodia: These are short finger shaped

Karan Bhadra
B. Sc. 2nd Semester

round tipped pseudopodia containing both
ectoplasm.(e.g., Amoeba, Entamoeba, Arcella and
Difflugia.)

2. Filopodia: These are slender, filamentous
hyalineprojections formed exclusively of ectoplasm.
Filobodia have pointed tips and a tendency to branch
and radiate in all directions.

3. Reticulopodia: These are thin long filam
entous structures of endoplasm which branch ex-
tensively and fuse together to form mesh works that
actas food trapes. (e.g. Elphidicem, Globigerina and
Allogromia)

4. Axopodia: These are long, slender stiff
extensions of ectoplasm which radlate from circular
body in all directions. The fibrils are like flagellar
fibrills and cause axpodial movement. (e.g.

Actinophrys,)

ii) FLAGELLA: Flagella are long, delicate, whip-
like structures. They are found in flagellates (class
Mastigophora) and the flagellate stages of sarcodine
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protozoans, Each flagellcem aries from a basal gran-
ule/ body kinetosome.

Ultrastructure The outer covering of a flagellum is
continous with plasma membrane of the body sur-
face. It contains a matrix in which a ring of nine dou-
blet microtubules; Surrounds two central microtubles
a 9+2 arrangement also seen in cillia. Both central
fibrils are connected by a bridge and are enclosed in
a common central sheath.

Number of flagella: The number and arrangement
of flagella varies greatly in Masti-gophora they may
be on the eight in number; several flagella occur in
parasitic forms. The tractellons is situated at the end
that is enterior when the organism is in motion and
drags the body along the pulsellum is generally situ-
ated posteriory and pushes or propels the body for-
ward. One is directeed forward, drags the body and
is called tractellum. While the other is directed back-
ward along the side of the body and acts as an or-
gans of propulsion. It is known as trailing flagellum.

Origin: Flagella commonly arise from the enteriorend
ofbody either directly or from a groover or depres-
sion. The kinetosomes are centriole like structures
and often lie at the bottom of flagellar pokets or res-
ervoirs. Kinetoplast is the dark staining contration
of mitochondrial DNA. It is generally found in the
part of mitochondrion lying close to the kinetosomes
although these is no known relationship between
these two structures.

iii) CILIA: The cilia are higbly vibratile small ecto-
plasmic process. They arise from the basal granules
(or ble pharoplast or kintosomes into ectoplasm. Cilia
form a csaracterstic feature of ciliates but they are
also found in the larvel stages of suctoria. They are
commonly arranged in longitodinal. Diagonal or spi-
ral rows. Cilia may be of equal length all over the
body or may be longer at definite spots.

Difterence of cilia from flagella: Cilia are exactly like
flagella in structure but different from them in the
following points:

1. The cilia are relatively very shorter than
flagella.

2. They are comparatively more numberous
than flagella.

3. The Basal granules of cilia are not con-
nected with the nucleus but in case of flagella, the
rhizoplasts join the basal granules to the enueles.

4. Cilia have no mastigonemes as in flagella.
The cilia may form the following composite motile
organelles which are found in several protozen
groups. These are membranelles of ciliata undulat-
ing membrane of spirotricha and peritricha and cirri
of Hypotricha. Cirri are tuft like breeshes of func-
tionally fused somatic cilia. The kino tosomes from a
basal plate. Undulating membrancs are formed of a
row of oral cilia. Membranella is flat plate of oral
cilia with basal fibre plate. They are arranged in a
longitudinal series and beat in a coordinated fash-
ion.

iv) Myonemes: The myonemes are very fine
contratile fibrils in the pellicle of flagellates, ciliates,
sporozoans and infurorians. In more complex cili-
ates, myonemes may extend into the endoplasm.
They may be arranged longitudinal, tranversely or
spirally mynomemes are primarily organelles for the
metaboly, para mecium and secondary for locomo-
tion by muscle like contraction in monocystis and
sporozoan such as plasmodium.

Method of locomotion in Protozoa
There are 4 methods by which protozoa move
1) Amoeboid movement
i1) Flagellon movement
1) Ciliary movement
1v) Metabolic movement.

i) Amoeboid movement : It is the characterstics of
Sarcodina and Hostigophora and sporozoa. It con-
sists in the form of pseudopia by the streaming flow
cytoplasm. Locomotion by pseudopodia is possible
only over a surface. Mainly this locomotion depends
upon active construction of actoplasmic tube
(plasmagal) at the posterior end of the body. This
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lead to the endoplasm (plasmasot) to flow forward
into the expanding pseudopodium. This process
ivolves continuous solation at the posterior end and
gelation at the enterlor ends. This is called sol - gel
theory and eg - Amoebia.

ii) Flagellor movement: It is the characteristics of
mostigophora which been 1or more flagella. The fla-
gella need liquid medium for movement, then three
type of flagellar movement have been recognised.

a) Padle stroke: Ulehla and kriysman
(1925) observed that the common movement of
Kriys man flagella is sideways lash consisting of an
effective downstoke and a relax recovery stroke in
which flagellum strangly curved is brought again as
result the animal move forward.

b) Undulating motion: Wave like undula-
tion in flagellum when proceed from tip to base pull
the animal forward. Backward movement is caused
when undulation pass from base to tip.

¢) Simple conical gyration : But schlis
screw theory postulates spiral terming of flagellum
like a screw. This exert propellion action, pulling the
animal forward through water with spiral rotation.

iii) Ciliary movement : Ciliary movement is per-
formed by extremly fine and very fine thread like
processed of ectoplasm in ciliates (e.g, Paramecium)
and larvel suctorians. The ciliary movement is very
much similar to that of flagellar movement. Consist-

ing of same effective stroke and recovery stroke but
the cilia bend throught out there length The water
moves in the opposite direction. Every cillium of
body moves independently and slighty in advance
of the cillium behind it. Thus the cilia of a longitudinal
row donot move simutaneously but metachronously
one end of body to the other whereas cilia of a trans-
verse row beat synchronously all together. Since in
paramecium the direction of the effective cilliary
stroke is oblique to the long axis of the body (Thise
causes the ciliate to swim in a spiral course and at
the same time to rotate on its longi tudinal axis.

Ciliates are the fastest moving of the proto-
zoa. The speed of ciliary locomotion varies from 400
to 200 cm per second.

iv) Metabolic Movement (Locomotion in
Euglena and Monocystics) : Metabolic movement
is also called gliding, wriggling, peristatic or gregarine
movement. It occurs in sporozoans (Monocystic)
and certain sporozoans (Euglena). The contractile
myonemes of body contract and expand to bring
about a change in shape of the body and relative
displanement from the original place. Such gliding
movement is performed by parastic from such a
Monocystics in the body fluid of host.

Euglend shows wriggling movement by the
alternative wave of contraction and expansion pass-
ing over the body from its enterior to the posterior
end. Such short of movement is called euglenoid
movement and is performed by the help of myonme

fibrils..d
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PATHOGENICITY OF PLASMO-
DIUM VIVAX

Plasmodium vivax is a protozoan causing
malaria. Itis a parasite. Itis carried by female Anoph-
eles mosquitoes to humans. Different species of Plas-
modium cause different types of malaria.

Classification : Plasmodium is placed un-
der the phylum Apicomplexa. The phylum
Apecomplexa contains all the parasitic alveolates.
They are mostly obligate endoparasites. They are
sporeforming and unicellular. The characteristic fea-
ture is the presence of apecoplast, which is a non-
photosynthetic plastid. It is used for the penetration
of the host cells. The classification of plasmodium is
as follows,

1. Domain ---- Eukarya

2. Kingdom ---- Protista

3. Sub-kingdom ---- Protozoa

4. Infrakingdom ---- Alveolata

Antara Alee Baruah
B.SC 2nd Semester

5. Phylum ----- Apicomplexa
6. Class ---- Aconoidasida
7. Order ---- Haemosporida
8. Family ---- Plasmodiidae
9. Species ---- P. vivax

Characteristics : Plasmodium is a unicel-
lular eukaryote ; hence it comes under the kingdom
Protista. It is a parasite. All Protozoans are het-
erotrophs. They are parasites or predators. The four
main groups of protozoans are amoebae, cillates,
flagellates and sporozoa. Plasmodium comes under
sporozoa. They are motile and spore - producing
parasites.

Plasmodium is classified under infrakingdom
Alveolata. Alveolates are protists. They are
characterised by the presence of flattened vesicles
or alveoli under the membrane, forming a pellicle.
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The different species of Plasmodium that
cause malaria are -

(1) P. falcipauum,

(2) P. ovale,

(3) P. malariae,

(4) P. vivax,

(5) P. knowlesi.

P. falciparum causes mallignant malaria and
itis the most lethal type of malaria.

The various forms in the life cycle of Plas-
modium are as follows,

(i) Sporozoite = The sporozoite of Plas-
modium vivax is elongated and around 15 m long.
It is stored in the salivary glands of mosquitoes and
gets transferred from a mosquito toa human. They
have thick pellicles and have peripheral fibres that
help in locomotion.

(i) Schizont = The mature liver schizont
measures 40-80 um in diameter. They release mero-
zoites on rupture. The erythrocytic shizont is 7-8

in length and as big as RBCs. They are multi-
nucleate and contain multiple merozoites.

(iii) Immature trophozoites = The Plas-
modium vivax tropozoites are ring-shaped and are
produced in the erythrocytes. They are about 1-2
cm in diametre.

(iv) Mature Plasmodium trophozoites =
They are irregular in shape (amoeboid). They con-
tain a brown pigment or haemozoin which is derived
from the haemoglobin of the infected RBCs.

(v) Gametocytes = The gamelocytes are
around 7-14 . The shape and size of gameto-
cytes differ in different species of Plasmodium. The
gametocytes are produced in the RBCs.

(vi) Zygote = Formed by the combination
of micro and mega gametocytes.

(vii) Ookinete = The zygote develops into

motie ookinetes. They are elongated and around 15-
20 length. They migrate through the midgut wall
of'the mosquito and develop into oocysts.

(viii) Oocyst=1Itisaround 50  indiam-
eter. The oocysts develop into sporozoites that en-
ter the salivary glands and are stored here.

The sporozoite, schizont and trophozoites
are asexual stages, whereas gametocytes, zygote,
ookinetes and oocyst are the sexual stages in the
lifecycle of plasmodium.

Life Cycle : Plasmodium vivax completes
its life cycle in two hosts. The sexual phase of the life
cycle occurs in humans. The female Anopheles mos-
quito also acts as a vector or transmitting agent.

Asexual stage : Sporozoite is the asexual
stage of the Plasmodium. It is the inflectious stage
that inflects humans. Sporozoites get transmitted from
the female Anopheles to humans when the inflected
mosquito bites. The sporozoites reach the human

Hfhen the inflected mosquito bites. The sporozoites
reach the human liver cells and mature into schizonts.
The cells burst and it releases merozoits into the
blood. The initial multiplication in the liver is called
exo-erythrocytic schizogony. In Plasmodium vivax,
a dormant stage may persist for weeks to even years,
if remain untreated. It is known as hypnozoites.
Merozoits attack RBCs and multiply asexually lead-
ing to the rupture of RBCs. The asexual multiplica-
tion in the Erythrocytes is known a serythrocytic
schizogony. The merozoites change into the ring-stage
immature trophozoits, which matuere into schizonts.
Schizoints rupture and release merozoites. They re-
lease a toxic substance known as haemozoin.
Haemozoin is responsible for reccuring chills and
high fever during malaria.

Sexual stage: The male and female game-
tocytes are produced in the RBCs of humans. Some
of'the trophozoites in erythrocytes differentiate into
gametocytes, which is the sexual stage. It forms mi-
crogametocytes (male) and megagametocytes (fe-
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male).

When a female Anopheles moscuito bites
an inflected human, it takes up the gametocytes with
blood. Further fertilisation and development take
place in the gut of the female mosquitoes. The mul-
tiplication in mosquitoes is known as the sporogonic
cycle.

The male gametocytes penetrate the female
gametocytes leading to the formation of zygotes in
the stomach of mosquitoes. Zygotes develop into
ookinetes as they become motile and elongated.
Ookinetes enter the midgute wall and develop into
oocysts. Oocysts rupture and release sporozoites,
which is the infective stage for humans.

The sporozoites migrate to salivary glands
and stored there. When an inflected mosquito bites
a human, these sporozoites enter the human blood
and the cycle continous.

1. Transmission to human (injects sporozoi-
tes)

2. Sporozoites enter liver and infect hepa-
tocytes.

3. Liver cells rupture and merozoites re-
leased

4. Intraerythrocytic cycle

5. Sexual cycle

6. Transmission to mosquito.

The life cycle is almost the same for all the
five species that infect humans and follows three
stages :-

(1) Infection of a human with sporozoites

(i1) Asexual reproduction

(i11) Sexual reproduction

The two first stages takes place exclusively
into the human body, while the third one starts in the
human body and is completed into the mosquito or-
ganism.

The human infection begins when an infected
female anopheles mosquito bites a person and in-

T

jects infected with sporozoites saliva into the blood
circulation. That is the first life stage of Plasmodium
(stage of inflection).

The next stage in malaria life cycle is the one
of asexual reproduction that is divided into different
phases; the pre-erythrocytic (exoerythrocytic) and
the erythrocytic phase. Within only 30-60 minutes
after the parasites inoculation, sporozoites find their
first target, the liver. The sporozoites enter the liver
cells and start leading to schizonts creations in6-7
days. Each schizont gives birth to thousands of mero-
zoites that are than released into the blood stream
marking the end of the exoerythrocytic phase of the
asexual reproductive stage.

It is a worth metioning that, concerning P.
vivax and P. ovale, sporozoites may not following
the reproduction step and stay dormant (hypnozoites)
in the liver, they may be activated after a long time
leading to replases entering the blood stream (as
merozoites) after weeks, month or even years. The
exoerythrocytic phase is not pathogenic and does
not produce symptoms or signs of the disease. Its
duration is not the same for all parasite species.

Symptoms/Pathology : Inflection with
Plasmodium species leads to characteristic fever and
chills, often accompied by headache, muscle sore-
ness, weakness, vomiting and diarrhea.

Other symptoms include an enlarged spleen, ane-
mia, lung or kidney dysfunction and neurological
problems.

Inflection with Plasmodium falciparum is of-
ten the most serve and involves inflection in brain
(cerebral malaria), kidney failure, and serve anemia
that may lead to death. Inflection with P. vivax often
leads to complications of the spleen or spleen rup-
ture. A dormant stage of P. ovale and P. vivax may
remain in the liver for weeks or years after the initial
infection. These parasites may then enter the blood-

stream and cause relapes long afterwards.(
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LOTKA - VOLTERRA EQUATION

Santanu Bora
B Sc. 2nd semester

The Lotka - Volterra equations, also known as the predator prey equations, are a pair of first
order, non-linear, differential equations frequently used to describe the dynamics of biological systems in
which two species interact, one as a predator and the other as prey. The populations change through time
according to the pair of equations:

dx
g - Yo%)
where,
* X 1s the number of prey ( for example, rabbits);
*Y is the number of some predator ( for example, foxes);
dy X . .
* at and m represent the growth rates of the two populations over time;

* t represents time; and d
o X, : .
* o,B,y and § are parameters describing the-interbatioff wf the two species.
The Lotka- Volterra system of equation is an example of a Kolmogorov model, N2 which is a

more general framework that can model the dynamics of ecological systems with predator-prey interac-
tions, competition, disease and mutualism.

History :

The Lotka- Volterra predator - prey model was initially proposed by Alfred J. Lotha “in the theory
of autocatalytic chemical reactions” in 1910.11°! This was effectively the logistic equation, ! which was
originally derived by pierre Francois Verhulst.l” In 1920 Lotka extended, via kolmogorov, the model to
“organic systems” using a plant species and a herbivorous animal species as an example ¥ and in 1925 he
utilised the equations to analyse predator - prey interactions in his book on biomathematics ! arriving at
the equations that we know today. Vito Volterra, who made a statistical analysis of fish catches in the
Adriatic independently investigated the equations in 1926'"'IC. S. Holling extended this model yet
again, in two 1959 papers, in which he proposed the idea of functional response. Both the Lotka-Voltera
model and Holling’s extensions have been used to model the moose and wolf populations in Isle Royale
National Park, which with over 50 published papers is one of the best studied predator-prey relationships.In
the late 1980°s, a credible, simple alternative to the Lotka-Voltera predator-prey model (and its common
prey dependent generalizations) emerged, the ratio dependent or Arditi-Ginzburg model. The two are the
extremes of the spectrum of predator interference models. According to the authors of the alternative view,
the data show that true interactions in nature are so far from the Lotka-Volterra extreme on the interference
spectrum that the model can simply be discounted as wrong. They are much closer to the ratio dependent
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extreme, so if'a simple model is needed one can use the Arditi-Ginzburg model as the first approximation.
In economics :

The Lotka-Volterra equations have a long history of use in economic theory; their initial application
is commonly credited to Richard Goodwin in 1965 or 1967. In economics, links are between many if not
all industries; a proposed way to model the dynamics of various industries has been by introducing trophic
functions between various sectors, and ignoring smaller sectors by considering the interactions of only two
industrial sectors.

Physical meanings of the equations :

The Lotka-Volterra model makes a number of assumptions about the enviroment and evolution of
the predator and prey populations :

1. The prey populations find ample food at all times.

2. The food supply of the predator population depends entirely on the prey population.

3. Therate of change of population is proportional to its size.

4. During the process, the environmental does not change in favour of one species and the genetic
adaptation is sufficiently slow.

5. Predators have limitless appetite. As differential equations are used, the solution is derministic and
continuous. This in turn, implies that the generations of both the predator and prey are continually
overlapping.

Prey:
When multiplied out, the prey equation becomes ;

The prey are assumed to have an unlimited %y@&mﬂwmd to reproduce exponentially unless
subject to predation; this exponential growth is represtented in the equation above by the term f3,x The
rate of predation upon the prey is assumed to be proportional to the rate at which the predators and the
prey meet; this is represented above by . Ifeither x or y is zero then there can be no predation. With
these two terms the equation above can be interpreted as; the change in the prey’s numbers is given by its
own growth minus the rate at which it is preyed upon.

Predators :
The predator equation becomes ;

In this equation, § Xy represents the loss rate of the predators due to either natural death or
emigration; it leads to an exponential decay in the absence of prey.

Hence, the equation expresses the change in the predator population as growth fueled by the food
supply, minus natural death.
Solutions to the equations :
The equations have periodic solutions and do not have a simple expression in terms of the usual trigono-
metric functions. However, a linearization of the equations yields a solution similar to simple harmonic
motion with the population of predators following that of prey by 90*
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An example problem :
Suppose there are two species of animals, a baboon (prey) and a cheetah (predator). If the initial

conditions are 80 boboons and 40 cheetahs, one can plot the progression of the two species over time.
The choice of time interval is arbitray.

Dynamics of the system :
In the model system, the predators thrive when there are plentiful prey but, ultimately, outstrip their
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food supply and decline. As the predator population is low the prey population will increase again. These
dynamics continue in a cycle of growth and decline.
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Population equilibrium :

Population equilibrium occurs in the model when neither of the population level is changing.
1.e., when both of the derivatives are equal to 0

when solved for x and y the above system of equations yields

and

Hence, there are two equilibria.

The first solution effectively represents the extinction of both species. If both populations are at 0,
then they will continue to be so indefinitely. The second solution represents a fixed point at which both
populations sustain their current, non-zero numbers, and in the simplified model, do so indefinitely. The
levels of ppulation at which this equilibrium is achieved depend on the chosen values of the parameters,

a,B,v,0

Stability of fixed points :

The stability of the fixed point at the origin can be determined by performing a linearization using
partial derivatives while the other fixed point require%@(%b%%g sophisticated method.
The Jacobian matrix of the predator-prey modelis ¥ = 5% = 5

J(Oo{a—ﬁy—BX}

8yd—y
First fixed point (extinction)
when evaluated at the steady state of (O,0) the Jacobian matrix J becames

o (o)
ol *,

The eigenvalues of this matrix are
A =a,A, =—A
Inthemodel o and  are always greater than zero, and as such the sign of the eigenvalues above
will always differ. Hence the fixed point at the origin is a saddle point.
The stability of this fixed point is of importance. If it were stable, non-zero populations might be attracted

towards it, and as such the dynamics of the system might lead towards the extinction of both species is
difficult in the model.

Second fixed point( oscillation)
Evaluating J at the second fixed point we get
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The eigenvalues of this matrix are

A =iay, A =-ijay

As the eigevalues are both purely imaginary, this fixed point is not hyporbolic, so no conclusions
can be drawn from the lineare analysis. However, the system admits a constant of motion.

K=y "xe™
and the level curves, where k= constant, are closed trajectories surrounding the fixed point.
The largest valu of the constant K can be obtained by solving the optimization problem.

a.y
S5y _ yXx

(o

yePx’e
e’ +pfy

—maxx, y >0

: . : . A o
The maximal value of K is attained at the stationary point 5’ E and it is given by

{32
po) & b

where ¢ is Euler’s Number. J( Y o j B T8
Cellular automata 5P OL—S

Arule - based automation model is equivalent to a Lot B Volterra system and introduces 2D
space, with either periodic or fixed boun daries. Each site has there states, fox, bare, rabbit.

Rules are as follows:

1. Pick a site (only stochastic updates allowed) and a neighbour.

2. Iffox is adjacent to rabbit, rabbit gets eaten (becomes fox with probability r) Else fox dies with
probability P.

3. Ifrabbit is adjacent to bare ground, reproduces with probability q.

4. If bare ground is adjacent to anything,the thing moves into bare ground.

These rules give a model like Lotka - Volterra, but the aditional feature of a correlation length
between regions oscillating differently. The correlation length is very long and the model develops a wave

structure.
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NISAR

Gourav Thapa
2nd Sem, Zoology deptt

The US Air Force C-17 aircraft landed is Bengaluru on Wednesday and handed over NASA-
ISRO Synthetic Aperture Radar (NISAR) NISAR to the Indian space agency which marks a milestone in
the US-India ties in space collaboration. “Touchdown in Bengaluru ! ISRO receives NISAR (NASA-
ISRO Synthetic Aperture Radar ) on a US Airforce C-17 from NASAJPL in California, setting the stage
for final integration of the Earth observation satellite, a true symbol of USINDIA civil space collaboration,
“tweeted US Consulate General Chennai. NISAR, an earth-observation satellite, is being jointly devel-
oped by the National Aeronautics and Space Administration (NASA) and the Indian Space Research
Organisation (ISRO). NISAR was envisioned by NASA and ISRO eight years ago in 2014 as a powerful
demonstration of the capability of radar as a science tool and help us study Earth’s dynamic land and ice
surface in greater detail than ever before. It is expected to be launched in January 2024 from Satish
Dhawan Space Centre into a near polar orbit. The satellite will operate for a minimum of 3 years. Itisa
Low Earth Orbit (LEO) observatory. NISAR will map the entire globe in 12 days. NISAR will be the first
radar of'its kind in space to systematically map Earth, using two different radar frequencies (L-band and S-
band) to measure changes in our planet’s surface less than a centimeter across. NISAR will provide a
wealth of data and information about the Earth’s surface changes, natural hazard, and ecosystem distur-
bances, helping to advance our understanding of Earth system processes and climate change. The mission
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will provide critical information to help manage natural disasters such as earthquakes, tsunamis and volca-
nic eruptions, enabling faster response times and better risk assessments. NISAR data will be used to
improve agricultural management and food security by providing information about crop growth, soil mois-
ture, and land uses changes. The mission will provide data for infrastructure monitoring and management,
such as monitoring of oil spills, urbanization and deforestation.

NISAR is a low earth orbit observatory jointly developed by NASA and ISRO. NISAR carries L
and S dual- band synthetic Aperture Radar which operates with the Sweep SAR technique to achieve
large swaths with high resolution data. The SAR payloads mounted on integrated Radar instrument struc-
ture (IRIS) and the spacecraft bus are together called observatory. NISAR will provide a wealth of data
and information about the earth’s surface changes, natural hazards and ecosystem disturbances helping to
advance our understanding of Earth system processes and climate change. NISAR will be used by ISRO
for a variety of purposes including agricultural mapping, and landslide prone areas. NISAR will help to
monitor and understand the impacts of climate change on the earth’s land surface, including meeting gla-
ciers, Sea-level rise, and changes in carbon storage.[d

Deployed Radar Antenna Reflector
(~12 m diameter)

GPS Antenna

Deployed Radar
Antenna Boom
(~9 m length)

Feed RF Aperture
(L- and S-band)

Deployed Solar Array

S-band SAR
Electronics

Radar Instrument

Spacecraft Bus (13K) Structure

L-band SAR
Electronics
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Quiz

Nikita Gayari, B.Sc 2nd semester
Many have heard it, but nobody have even seen it. It will not speak back unless spoken to, what is it?
=Anecho
That cannot be seen, cannot be touched, cannot feel but the thing can cook your lunch. What is it?
= A microwave particle.
What is the center of the gravity?
=The letter ‘V’.
Which is heavier, a pound of feathers or a pound of bricks.
= Both weight same.
It have been around for millions of years but is only a month old. What is it?
=The moon
What is full ofholes but still holds water?
= A sponge.
I am three quarters of the universe and almost nothing is known about me. Whatam 1 ?
= Dark matter.
It can rush. It can be hot, It can be cold, it can be hard, it can slip through anything, what is it?
= Water
It is impossible to be created and it can never be destroyed, It can only change form, what is it?
=Energy
What is block when you buy it,red when you use it and gray when you throw it away?
= Charcoal
I was once an embryo but have now gone through eight weeks of development. What am [?
=Afetus.

What four letter word can be written forward backword, or upside down,and can still be read from
left to right?

= Noon
What two words, added together contains the most letters?
= Post office.
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