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

  

         





 



    

              
 
 

 

 









   





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



             
       

         
           

 
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
  

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










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
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
       



 

 





             
   



  
Adhoc


             

   
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Patents as Intellectual Property Rights :

A Study in Context to India

Mr. Jagannath Patra

(Associate Professor of Commerce, Ramnagar College, Depal, Purba Medinipur)

Introduction :

Intellectual Property Right (IPR) in an inevitable tool for today's globalised world

because mere possession of land, labour and capital are not enough for any country

to succeed: the knowledge dimension has taken a very important place in this

phenomenon. In other words, there has been a transition of the concept of economy

from 'resource-based to knowledge-based'. As a result, in future the wealth would

more and more come out of our brains and less and less will it come out of the ground.

And the goods and services being created by our brainpower would be marketed in

the global village. Now a basic issue to be addressed is that how can this property of

knowledge be protected? Since knowledge is abstract and is not like a car or a house

which can be locked and secured against theft, there are two ways of turning

knowledge into property. One way is secrecy, which is used to protect three types of

information, namely trade secrets, know-how and rituals. Another way is intellectual

property laws, including Copyright, Patent, registered industrial Design and

Trademark, legislation and conventions.

India is well recongnized for its intellectual skills in the fields of software

engineering, missile technology, space mission and other technological areas. In spite

of that, India lags in generation of Intellectual Property Right (IPR) assets. In a recent

report by the US Chamber of Commerce, India stood at the 29th position amongst 30

countries in IP index around the globe.

The term 'Intellectual property' is related to human brain applied for creativity and

invention. Intellectual Property Rights (IPR) is territorial rights by which an owner can

sell, buy or license his intellectual property similar to physical property. On the basis

of type of invention and creation of human mind and their applications, the intellectual

property rights are classified as follows : i) patents, ii) trademarks, iii) industrial

designs, iv) layout design of semiconductor integrated circuilt, v) geographic

indications of source, vi) copyright and related rights (literary and artistic works,

musical works, artistic works, photographic work, motion pictures, computer

programmes and performing arts and broadcasting work).

In this paper as effort is made to highlight the basic issues relating to Patents, its

historical perspectives and the present scenario in India.
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About Patent :

A Patent is an exclusive right granted by the government to an Inventor to protect

(i.e., exclude others from reproducing, using, or profiting from it without the expressed

permission of the patent owner) their invention for a certain time, usually 20 years on

disclosing a technical invention, such as how it is made and what it is used for. An

invention may be a product (system/apparatus/device) or process (method/

manufacturing) or both and which is novel or new and demonstrates inventive step or

technological advancement over the the existing technologies. Threfore there are three

following basic conditions for any invention to be patentable:

i) Novelty: The novelty requirement basically states that an invention should never

have been published in the public domain It must be the newest which is not

similar to anything produced/created earlier.

ii) Inventive steps or non-clarity: The invention should not be obvious to a person

skilled in the same field where the invention is concerned. It should not be

inventive and obvious for a person skilled in the same field.

iii) Capable of industrial application: The invention cannot exist in the abstract. It must

be capable of being applied in any industry, which means that it must have

practical uitlity in respect of patent.

Examples of Patent :

Digital twin spark ignition system (DTSI), a patented technology developed by

Bajaj is being used in motorbikes and according to company it makes machine more

fuel efficient. In 1970, Anand Chakraborty developed oil eating bacteria through

modification and got its patent. Oil eating bacteria (Pseudomonas bacteria) has the

potential to degrade hydrocarbons at oil spill sites and is very helpful in controlling

environmental pollution. Patent of Basmati rice by Rice Tec Company was a

controversial patent and Indian government fought for its revocation, as it is long being

used by Indian as a food material. Basmati now comes under geographical indicator.

Who can apply for a Patent?

The application for patent can be filed according to the procedure prescribed in its

Patent Law by any of the following persons, either alone or jointly with any other

person.

i) True and first inventor;

ii) True and first inventor's assignee; or

iii) Legal representative of deceased true and first inventor or his/her assignee.
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Foreigners can also apply for patent in India, but it is necessary that the country in

which such applicants, should also be providing such reciprocal rights to the Indian

nationals.

Rights and Obligations of the Patentee :

Rights of the Patentee :

l Right to use of patent: A patentee has the exclusive right to make exercise,

sell or distribute the patented article or substance in India, or to use or

exercise the method or process if the patent is for the a person only during

the term of the patent.

l Right to grant license: The patentee has the discretion to transfer rights or

grant license or enter into some other arrangement for a consideration. But

such must be in writing and registered with the Controller of Patents, for it to

be legitimate and valid.

l Right to Surrender: A patentee has the right to surrender his patent, but before

accepting the offer of surrender, a notice of surrender is given to persons

whose name is entered in the register as having an interest in the patent and

their objections, if any, considered.

l Right to sue for infringement: The patentee has a right to institute proceedings

for infringement of the patent in a District Court having jurisdiction to try the

suit.

Oblications of the Patentee

l Government use of patents: A patented invention may be used or even

acquired by the Government, for its use only; it is to be understood that the

Government may also restrict or prohibit the usage of the patent under

specific circumstances. Apart from this, the Government may also sell the

article manufactured by patented process on royalties or may also require a

patent on paying suitable compensation.

l Compulsory Licenses: If the patent is not worked satisfactorily to meet the

reasonable requirements of the public, at a reasonable price, the Controller

may grant compulsory license to any applicant to work the patent.

l Revocation of patent: A patent may be revoked in cases where there has

been no work or unsatisfactory result to the demand of the public in respect

of patented invention.

l Invention for defense purposes: such patents may be subject to certain

secrecy provisions, i.e. publication of the invention may be restricted or

prohibited by directions of Controller.

l Restored Patents: Once lapsed, a patent may be restored, provided that few

limitations are imposed on right of the patentee.
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Brief History of Patent :

For a long time laws were only for the protection of tangible property as
understood in the historic sense. Industrialization however saw the advent of several
landmark inventions and it was a matter of time before concepts and ideas of the mind
became the subject of protection under law. The main motto to enact patent law is to
encourage inventors to contribute more in their field by awarding them exclusive rights
for their inventions.

The first step of the patent in India was act VI of 1856. The Act was repeated by
Act IX of 1857 as it had been enacted without the approval of the British Crown. Fresh
legislation was snacted for granting 'exclusive privileges' (making, selling and using
inventions in India and authorizing others to do so for 14 years from the date of filling
specification) was introduced in 1859 as Act XV of 1859. This legislation undergoes
specific modifications of the previous legislation, namely, grant of exclusive privileges
to useful inventions only, an extension of priority period from 6 months to 12 months.
This Act was again amended in 1872, 1883, and 1888. The Indian Patent and Design
Act, 1911 repeated all previous acts. The Patent Act 1970, along with the Patent Rules
1972, came into force on 20 April 1972, replacing the Indian Patent and Design Act
1911. Again, The Patents Act, 1970 was amended by the Patents (Amendment) Act,
2005, which was brought into force from 01.01.2005, regarding extended product
patents in all areas of technology including food, medicine, chemicals and
microorganisms. Following the amendment, provisions relating to Exclusive Marketing
Rights (EMR) have been repeated, and a provision has been introduced to enable the
grant of compulsory license.

Patent Statistics :

A) Trend of IPRs Granted/Registered

A comparative trends of IPRs granted/registered (and disposed) during the last 5
years is given below.The figures in brackets indicate the total disposal of applications.

Table-1

IPR/YEAR 2017-18 2018-19 2019-20 2020-21 2021-22
Patents 13045 15283 24936 28385 30073

(47695) (50884) (55945) (52755) (35990)

Designs 10020 9483 12256 9147 15262
(10788) (11414) (14701) (9281) (15655)

Trademarks 300913 316798 294172 255976 261408
(555777) (519185) (419566) (294944) (318878)

Geographical 25 23 22 05 50
Indications

Semiconductor Inte- Nil Nil Nil Nil Nil
grated Layout Design

Copyrights 19997 14625 16029 16399 20673
(39799) (25943) (22516) (19477) (20820)

Source Annaul Report 2021-2022 of Intellectual Property Rights, Ministry of Commerce & Industry, Govt. of India.

From Table-I, it is observed that there has been a steady increase of patents granted

than other IPRs over the years.
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Table-2

YEAR 2017-18 2018-19 2019-20 2020-21 2021-22

Filed 47854 50659 56267 58503 66440

Examined 60330 85426 80080 73165 66571

Granted 13045 15283 24936 28385 30073

Disposal 47695 50884 55945 52755 35990

The trends of last five years in respect of Patent applications filed, examined, granted
and disposed are given below :

Source Annaul Report 2021-2022 of Intellectual Property Rights, Ministry of Commerce & Industry, Govt. of India.

From Table-2, it is observed that there has been constant increase of filing of patent

applications from 2017-18 to 2021-22. During the year 2021-22, a total of 66440 patent

applications filed exhibiting an increase of about 13.57% as compared to previous

year.

B) Trends in Patent Applications :

C) State-wise Filling of Patent Applications by Indian Applicants :

Out of total number of ordinary applications filed by Indian applicants during 2021-

22, Tamilnadu occupies the first position while Maharashtra and Uttarpradesh

occupy second and third place, respectively. This year state like Tamilnadu

showed remarkable leap in filing compared to last year and occupies first place

in the list. Similarly states like Karnataka, Punjab, Telengana and Haryana along

with UTs like Chandigarh, Jammu and Kashmir and Daman & Diu also increased

their filing, hence contributing immensely to the overall patent applications filed by

Indian applicants. Top filing states/Union Territories are (number of applications in

brackets) Tamilnadu (5262), Maharashtra (4566), Uttarpradesh (3622), Karnataka

(3222), Punjab (2197), Telengana (1750), Delhi (1673), Gujrat (1067), Hariyana

(998), Andhra Pradesh (934), Uttrakhand (533), Madhya Pradesh (488),

Rajasthan (465), Kerala (454), West Bengal (453), Chandigarh (348), Odisha

(328), Himachal Pradesh (268), Jharkhand (225), and Assam (150).

Conclusion :

Patents can provide great value and increased returns to individuals and

companies on the investment made in developing new technology. Patenting should

be done with an intelligent strategy that aligns business interests to implement the

technology with a wide range of options in search of how, where and when to patent.

As an example, with a focus on international considerations and regulations in specific

countries, it is possible for company to achieve significant savings and improve the







rights gained using patents. In this context, it is worth mentioning that the present

Patent (Amendment) Act, 2005 covers all aspects and relevant provisions of IRIPS,

Paris Convention and other conventions, and also the Doha Declaration to serve the

best interest of the nation.
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 
  

   

 

     






   



 
      


  



              
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


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

         "Education is the

manifestation of perfection already in man."    
   
   


1835

Job Oriented Education1986


  
       



    
   

i)           
   

ii)           
  Tax          

iii) 
            
     

iv)           

      

v)    
    










          







     



   

           

 


   
    


   


 



               
 

  









 


   

     

  +   
       



 

      

       



 
     
     

  






       
   
 
      
       
  


   

       
     

    
    
  



     
    
     
      

      
      
     
  
  

   
    


      
       



      
   


      









    
     

     
     
      

      
      

  

      



      
      
      
      



  

  

 



      


     



     
    
    

     
 

     


      


      
 

     


     
 


       
   

       
     
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SIR ASUTOSH MOOKERJEE : A MULTI-TALANTED PERSONALITY

AND AN ARCHITECT IN THE FIELD OF EDUCATION
Dr. Achintya Kumar Samanta

(Associate Professor in Botany, Ramnagar College)

'The whole passion of the life of Sir Asutosh Mookerjee was the intellectual

regeneration of his Country.' Prafulla Chandra Roy.

There we found a galaxy of great personalities across the world : Sir Asutosh

Mookerjee is one of them from Indian counterpart. Solely he is known to us as

"Banglar Bagh" in Bengali or the "Tiger of Bengal" in English. He comes from a

very renowned, dignified, middle class but cultural Brahmin family in Bowbazar, the

then Calcutta (now Kolkata) on 29th June, 1864. His father Ganga Prasad Mukherjee

was a reputed benevolent/generous personality. He was also an eminent physician

and his mother. Jagattarini Devi was an ideal, pious Indian woman.

In 1869 he started his journey in early education at Chakraberia School of

Bhowanipore. Then he was admitted to South Suburban School in class V. After

passing out 10th Class examination from Calcutta University in 1879, then he entered

Presidency College and continuing his studies from 1880 to 1886. He took his B.A. as

first position in 1881. He received the "Ishan Scholarship" in 1884. Then he moved

for pursuing his M.A. examination in mathematics in 1885 and also stood first. Later

in 1886 obtained his M.A. degree in physical science and in the same year, he

received Premchand Roychand Studentship (P.R.S.) as a mark of his outstanding

achievements in the field of studies. Gradually he grew up in an ambience of

Mathematics, Science and Literature in Calcutta afterwards.

He obtained his LLB degree in 1888 and ultimately perused in career in law. In

1894 he graduated with a degree in Law. From 1899 to 1903 he was a member of the

Lieutenant Governor's Council of Bengal as representative of Calcutta Univesity. In

1904 he became the Chief Justice of the Calcutta High Court. He has served as the

22nd and 26th Vice-chancellor of the University of Calcutta from 1906 to 1914 and 1921

to 1923 respectively.

Sir Asutosh Mookerjee was a man of rare, unparalled personality with a real

intellect and he had a strong ability to know others very easily. In 1923 he retired from

the Calcutta High Court and Calcutta University.

He was one of the prominent educationists of his time and played a pivotal role
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in shaping the modern education system in India. As Vice-Chancellor of Calcutta

University he played a pioneering role in encouraging post-graduate teaching and

research in science. He has taken an initiative for the integration of teaching and

research in Bengali, Hindi, Pali and Sanskrit at the University level for the first time in

India. He eatablished several new academic undergraduate programmes under the

Calcutta University, viz. Comparative Literature, Anthropology, Application

Psychology, Chemistry, Art, Ancient History, Hindu Culture, Islamic Culture and many

more.

He has done a lot in Education related works during his regime as Vice-

Chancellor at Calcutta University. Some of them are University Library at Darbhanga

Hall, Printing Press; inclusions of various colleges under Calcutta University; Science

and Technology colleges for spreading science and technical education and creating

Lecturer, Reader and Professor posts, etc.

Sir Asutosh Mookerjee was an extraordinary Indian academic; Prolific Bengali

writer, Novelist, Sociologist, Lawyer, Barrister, Jurist and great Mathematicians and

his works include several books in English.

v An Elementary Treatise on the Geometry of Conics (1893); Arithmetic for

Schools (1901 & 1911).

v A Diary of Sir Asutosh Mookerjee (1998);

v On Pott's Fuclid (2004);

v Law of Perpetuities in British India [Tagore Law Lectures] (1898) and in

Sanskrit;

v Jimutavahana-Vyayahara Matrika (1912) and in Bengal.

v Jatiya Sahitya (1932, 1995) and Translate in English (1991);

Besides he has written number of articles in Law, Philosophy and literature. He

was also staunch nationalist and played a key role in the Indian Independence

movement.

ADDRESS, LECTURES, ETC DELIVERED BY SIR ASUTOSH MOOKERJEE :

v Annual Address delivered at the Asiatic Society of Bengal. [In JASB &

Proceedings] (1905) & New series V.2 (1906); [Calcutta, Printed at the Baptist

Mission Press (1906);

v Reprinted from and Proceedings Asiatic Society of Bengal (New series) V.2

no. 2 (1906); [JASB & proceedings] (1907) New weries V.4. (1908); [In

Society's Journal & proceedings (1908), New series 5 (1909); Calcutta,

Printed at the Baptist Mission Press (1910);

v Reprinted from and Proceedings Asiatic Society of Bengal (New series) V.2

no. 2 (1906); Reprinted from and Proceedings Asiatic Soceity of Bengal (New

series) V.6 no. 2 (1910);
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v [In Society's Journal & Proceedings, New series (1911) & In Calcutta, printed

at Baptist Mission Press (1913)].

v Reprinted from and Proceedings Asiatic Society of Bengal (New series) V.9

no. 2 (1913);

v The History of the Indian Museum, an inaugural address delivered on

November 28, 1913, in the Muscum Lecture Hall, Calcutta

v Calcutta printed at the Baptist Mission Press (1915);

v Reprinted from and Proceedings Asiatic Society of Bengal (New series) V.11

no. 2 (1915); [JASB & proceedings, Asiatic Society of Bengal (New series)

V.18 (1922) & Printed at the Baptist Mission Press, Calcutta (1923);

v Democratic Control of Universities - A lecture at the Lucknow University

Union, January 8 (1924);

v Ccnvocation Addresses [In Calcutta University as Vice-Chancellor : 1907-

1921];

v Address as Second  Oriental Conference; 28th January, 1922, Calcutta

University Press;

v Convocation Addresses [In Calcutta University as Vice-Chancellor; 1923];

v "The University and the Nation"--Address at the convocation of the Lucknow

University, 7th January (1924).

HONOURS AND AWARDS ACHIEVED BY SIR ASUTORH MOOKERJEE :

v Member of London Mathematical Soceity, first time from India (1884);

v Fellow of Royal Astromical Society, England & Member of Royal Society of

Edinburgh (1885);

v Fellow of Royal Society of Edinburgh; Member of Royal Asiatic Soceity, Great

Britain; Member of Bedford Association for Improvement of Geometrical

Teaching, Engnald (1886);

v Fellow of London Physical Society, England (1887);

v Fellow of Mathematical Society of Edinburgh & Fellow of Mathematical

Society of Paris (1888);

v Member of Mathematical Society of Patermo, Sicily, Italy & Member of

Science de Physique of France (1890);

v Member of Irish soceity of Sciences, Ireland (1893);

v Fellow of American Mathematical Society (1900);

v President of Asiatic Society of Bengal (1907-1909);

v D.Sc. (Honoris Causa) from Calcutta University, Founder President, Calcutta

Mathematical Society & President, Indian association of Cultivation of Science

(1908);
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v President of Board of Trusties for Indian Museum (1909);

v President of National Library (formerly Imperial Library Council) (1910-1924)

and President of Bibudha Jnani Pandit Sabha, Nabadwip; President of

Calcutta Sanskrit Association; Title of 'Saraswati' from the Pandits of

Nabadwip; President, Bangiya Dharmankar Buddha Sabha and President,

Mahabodhi Society (1910-1924);

v Knighthood from British Government (1911);

v Title of 'Shastra Vachaspati' from Dhaka Saraswati Samaj (1912);

v Founder-President, Indian Science Congress Association and Title of

'Sambuddhagama Chakravarty' from Mahabodhi Society, Cylone (1914);

v First President of National Science Congress (1914);

v Title of 'Vidyarnava' from the Mysore citizens (1916);

v Title of 'Bharat Martanda' (1920).

Sir Asutosh Mookerjee was basically a man, great academician, mathematician,

educationist, vibrant social worker, great patriot, eminent judge with illustrious career,

towering pesonality, high self-respect, courage and a high level administrative ability.

In a word Asutosh Mookerjee was the most dynamic figure in Indian education and its

true builder to whom the country will always remain indebted "It is our misfortune that

he had to leave the world of mathematics at the prime time of mathematical research

for practice of law and afterwards, for acting as an administrator in Calcutta

University". In the year 25th May, 1924, in Patna at the age of 59, Asutosh Mookerjee

passed away to the next world.

LITERATURES CONSULTED :

1. Barik. A. and R. Dhara, 2921. Outlooks of Sir Ashutosh Mukhopadhyay on the

field of education. IERT. 7(1); 47-49.

2. Mandal. J. H. and T. Halder. 2018. Contribution of Ashutosh Mukhopadhyay as

a reformer of Calcutta University. JETIR. S(12). 884-888.

3. Mukhopadhyay. U., 2014 (June); Sir Ashutosh Mukherjee; A mathematician par

excellence, DRE.AM 2047, Vol. 16 (9); pp 34-32, Vigyan Prasar.

4. Nath. R. 2013 (January). Centenary Session of Indian Science Congress,

DREAM-2047, Vol-15 (4); pp 25, Vigyan Prasar.

5. Sar. S. 2016 (January); Ashutosh Mukhopadhyay; Mathematical Genius with the

magic wand. pp 1-152. Publisher; Jnan Bichitra. Dr. K. B. Street, Kolkata-700 009.
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  





            

       

    

             
       
          

  





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

 

          



 


             







              
     


 



  


     




        

  
            
 

 







l  l


  

   
Z     

     
Z 


Z 

   
Z     

   
Z              

 
Z 


Z   




l  l

    Plot   
    
          

 


              

                 
            


        

            
  



× ×







    

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 
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 
 


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 
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


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 
 


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
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  
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The Story of Omayra Sanche'z
Dr. Jyotirmoy Pandit

(Associate Professor, Department of Geography,
Ramnagar College, Purba Medinipur, W.B.)

It was 13th of November in the year 1995 when a girl named Omayra lived in the

town of Armero in Columbia. She had her father, brother and her aunt in the family.

Her mom worked in a hospital which was 160 km away from Armero. So, her mom

visited her once in a fortnight. Her household situation was quite well, they were

contended. It was the time to harvest their crops. On that appointed day, while

harvesting, they could listen some eerie sounds. The sound was increasing. The time

was 4 o'clock in the afternoon. As the sky was cloudy, the people thought it might be

the sound of cloud thrashing. So, they decided to collect their crops as soon as

possible and hurried back home. Omayra's house was a bi-level house which was

decorated nicely by blossoms. It had a paddy warehouse. Omayra started to arrange

the crops in the paddy storage place perfectly and delightfully so that no crops could

be dissipated. As the time passed, the unearthly sound became ear-splitting. Anyway,

the government or the nearby villagers disn't care. Now also they considered that, it

was the sound of the cloud flourish.

Actually, the sound was of a bubbling and sizzling lava inside a Dormat volcano

named Nevado Del Ruiz located side by the Armero town. The volcano woke up after

75 years. The government paid no attention to the matter. Its height was about 17500

feet. If somehow it bursts, its effect may reach nearly 100-200 km.

The time was now 9:30 in the night, the time for making dinner. As Omayra's

mom was a nurse, her aunt had to run the household, feed the kids and teach them.

Her aunt, Adela and she were making the dinner when the sound became blaring and

clangourous. Now the people felt doubt about the sound. People in every house started

to discuss about the matter. When the sound was intolerable and strident, more or less

5000 people came out of their house witth torches in their hands to see the matter

around 200 km. The sound was really deafening. Hardly did they find the mystery than

the volcano terribly and tremendously explosed. It was genuinely devastating. The

people had their eyes in their jaws. As the volcano erupted, hot mud blew up went over

people and houses all over. Thousands of torches were vanished. All shouts and cries

went under the mudflow. Omayra and her aunt were on the first floor of their house

so they glided along the mud all night. Her aunt held Omayra with her hands tightly

with her mouth upwards so that she would not be drowned. They hovered nearly 78-

100- km. She was bitterly frightened and lost her sense.
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Twenty-four hours slipped by when it was raining cats and dogs there. Omayra

winked and squinted her eyes to see the world clearly. There was mud everywhere

as she looked. No trees, no houses, and no people but was bog all over. As she was

peering around, she gradually recollected everything; about the situation, she went

through. After some hours, the Red Cross approached near the location. The people

of that organisation searched for any living species and started to shout loud although

they knwe it was impossbible so stay alive after this uncertain disaster. After so much

of yelling they almost gave up when a quiet sound astonished them. It was Omayra,

the girl, who cried out 'help! help! I am still alive'. No sooner did they hear the sound

than the people stared ransacking the whole area searching for the continuous

pleading sound. After so much of exploring, they found little Omayra at last. They were

acridly shocked after seeing her. They thought could anybody be breathing after this

undetermined calamity. They gave Omayra food and water. The people then  tried to

take her out from the filth. At first, they gave her an air fight tube from which she got

support and triumph to show her whole face. After so much of dragging, she abled to

get up to her waist. But after much of pulling, they cannot succeed to take out her legs

from the ooze. The little chica cried of pain. The people tried hard; they even called

some cranes for tugging her but it was quite impossible. In the wake of much

decisions, two international scuba divers are called. They were said to go under the

thick mud and survey the matter. Listening them, the scuba divers swam into the

sludge and investigated. As they glanced the view of the scenery inside, they were

totally dumbfounded. They saw a woman (the kiddie's aunt) was holding Omayra's

legs with both of her hands firmly and a concrete beam had been fallen on Omayra's

legs. Her both legs had been smashed from the knee section. As they came off, they

suggested to keep a strong branch of tree on the edge of the mud to hold herself from

getting soaked into the silt. Many huge sacks were kept around her so that she would

not be dipped inside the gumbo.

Some renowned doctors were being called at the mark. They were informed by

the Red Cross people about the whole background inside. The Red Cross people also

suggested the doctors to cut off her legs and draw her out from the clag. But the

physicians told that she would die of GANGRENE within six hours if the operation is

to be carried out inside the mud. The people felt extremely depressed and regretful as

they had to wait for the kiddo's natural death.

A journalist was being seated beside her. He name was Maria. She sat day and

night by the side of Omayra, talking to her, passing jokes and so on. Omayra shared

the beautiful songs that she had learnt in her school with Maria. In this way, sixty-two

hours passed but nothing mattered her. She was strong enough to handle her. In this

process of staying together, Maria, the journalist, took various interviews from Omayra
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and shared all over the world. Soon after journalists from all over the world came and

interviewed her. She explained how the ignorance of Columbian Government resulted

a destructive cataclysem. Slowly Maria and Omayra became best of friends. Maria

was her ideal companion. She told her about her secrets. Now it was the third day,

Maria still sedentary beside her. The time was 9:30 or 10:00 in the morning when

Omayra, the little bimbo demanded to eat some chips and soft drinks. Maria made

those bought from faraway about 160 km away from the place because she knew that

it was her last wise before death. Maria are them cheerfully and thanked her profusely.

On the very next day, all of a sudden, she started to  talk like any wrong fool, she

bellowed to go to school, to get escape from the heavy thick mud. She also screamed

that she wanted to do her maths home task provided by her teacher at school. She

even cried out for her father, brother and aunt and wondered where they are.

Gradually, her hands and face had turned in brown colour. Her white pale skin was

slowly turning into dark brown. Her hands became white in colour and looked like fluffy

cotton. Her eyes were swollen and turned red. Blood clotted inside her eyes as well

as inside her whole body. She looked extremely terrible. She was breathing faster than

usual. She looked very horrifying then. She was telling Maria to help her come out

from that filth. The child had gotten to know that she was dying. The way she was

asking for help was really dreadful. Maria pulled her but was unable to help her. It was

indeed impossible. Her hands were shaking. She tried with all her power to emerge

herself outwards but it ws  quite hopeless. Maria burst into tears. Omayra requested

Maria and other members present there to help her come up for the last time. Maria

with all her might haulted her upwards but it seemed out of the question. Omayra

breathed her last breath and went inside the mud. Her nose and one of two eyes were

only visible from outside which looked horrible. Maria broke down and felt angry with

the Columbian nonsence government. She took a last photo of Omayra and shared

all over the world to show how stupid and careless the Columbian government was.

Years after years it had been thought that Omayra was still alive and that exact spot

was her area. She was the queen of that region. After a ruinous calamity, she was still

alive for four days.

Later, in 2020 scientists discovered a new species of jhijhipoka on that area. The

species was named as Gigagrilas Omayral to show our respect to the little chica of

Columbia. Being an insect, she still cries "where are you padre? Where are you tia?

I'am sinking."

--:::::::::::::--
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
        


  
     

      
 
        


  

        


  

   

    








          

            
           
     
 
        



     
   
    
    
     
    
        
        
         





             

          
         
 








      
   
           

   

 












           

         
           
      

 



  
  







 

 

 

 

  
 
     
 
       

    
    
    

     








     
  

   

 
 

  

 


           


       
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
   



  





  

  

            
            
   
 




         



         
           
             
             


  



 
   
  
   





 



 
















    


Freedom

(Written by Jayanta Mahapatra - The most famous Indian poet)

  




 









 
   

   

 




 
 
  


 
 
   





 
 


 

 


Twillight

(Written by Jayanta Mahapatra)

  








  





   




 


   


 



    


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Shrimp has emerged as an important item in the world seafood production. Asian

countries like Taiwan, Indonesia, Thailand and India have emerged as global leaders

in shrimp production. In order to bridge the gap between world demand and supply of

shrimp, many countries have undertaken intensive shrimp farming with intensive

applications of fertilizers and chemicals to boost the productivity. This intensified

application in production had led to a spurt in production of shrimp till mid-nineties. But

such production system has led to degradation of the resource base which resulted

in the massive disease outbreak in the shrimp industry especially in 1995-96 and

caused subsequent drop in the world shrimp production. Thus, sustainability of shrimp

farming is emerging as a major policy concern in the context of further development

of shrimp farming as a money spinner. The sustainability issues are intertwined with

the environmental and social impacts of shrimp farming. The environmental impacts

include conversion of mangrove area into shrimp ponds and consequent loss of the

direct and indirect benefits from mangrove ecosystems, conversion of agricultural

land, salinisation of the agricultural land, reduction in paddy production in areas where

shrimp ponds are located, salinisation of nearby aquifers, deterioration of quality of

groundwater and discharge of effcluents by shrimp farms to the nearby estuaries and

rivers causing deterioration of quality of water both irrigation and potable in the

surrounding locality.

Past Scenario :

From the last three decades, due to the high demand for shrimps in developed

countries like North America, Europe and Japan large-scale shrimp farming has

grown. For the significant of the global economy the earning from coastal shrimp

culture affects a lot. Still, its adverse effects on biophysical environment and society

have also attracted colossal attention which needed to be considered with utmost

care. In our state P. monodon was largely cultivated up to the year 2012 and currently

the shrimp farmers mainly depend on L. vannamei. As P. monodon was ignored by

the farmers due to low stocking density and WSS (White spot syndrome) in their

farming. But currently most of the shrimp farmers facing few detrimental diseases in

L. vannamei among them WFS (White feces syndrome) is most important. Thus, we
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predict that shrimp farmers may change their shrimp species or may adapt different

farming system in near future.

Present Scenario :

A number of valuable findings which have far-reaching effect on the status of all

the farmers as well as the overall development of the shrimp farming of West Bengal,

India. Though the study of West Bengal only, the outcomes of the study have

significance for the shrimp farming industry of the State of West Bengal as well as of

India as a whole because the policies and programs for fishery development of the

State and Central Governments are largely similar at the macro level. The study has

come up with a very important finding that the largest number of fishermen across all

the characteristics lack of believe on P. monodon due to its lower production rate, and

lack of disease resistance strength. So, that's why they were shifted from monodon

farming to vannamei farming. But now a major part of the farmers is aiming to culture

P. indicus besides the vannamei. Significant information in this connection is the

targeting culturable shrimp choices are depends on the market demands and low-cost

high yield response.

Production rate of P. monodon in West Bengal

Sl. No. Year Culturable Area Eastimated Production

(Hectares) (Tonnes)

1. 2009-2010 47488 33685

2. 2010-2011 47588 40725

3. 2011-2012 48558 45999

4. 2012-2013 48410 52581

5. 2013-2014 48730 53049

6. 2014-2015 48848 53526.26

7. 2015-2016 50593 61998

8. 2016-2017 48474 44966

9. 2017-2018 51084 49319

10. 2018-2019 51455 47842

11. 2019-2020 51422 27585

12. 2020-2021 50000 19190

Source : https:/mpeda.gov.in/?page id=651







Production rate of L. vannamei in West Bengal

Sl. No. Year Culturable Area Eastimated Production

(Hectares) (Tonnes)

1. 2009-2010 0 0

2. 2010-2011 0 0

3. 2011-2012 0 0

4. 2012-2013 0 0

5. 2013-2014 130 479

6. 2014-2015 326 395

7. 2015-2016 1387 6776

8. 2016-2017 3657 26085

9. 2017-2018 4127 22191

10. 2018-2019 5096 29846

11. 2019-2020 6072 31376

12. 2020-2021 6059 35392

Future Scenario :

The coastal shrimp farms are protected by weak earthen bundhs often gets

damaed by flood or even cyclonic disasters like Yass and Amphan influenced tidal

waves which causes huge loss of shrimps by letting the excessive saline water and

flood water into the ponds. It has also been observed that in most of the areas where

shrimp farms are highly concentrated, there is no arrangement of sluice gates to

control entry of saline water and in some places sluice gates remain out of order due

to poor maintenance. These impediments are badly affecting the shrimp farmers to

carry out farming activities smoothly.

Shrimp farming is playing a great role in present Indian economy. It has a big

contribution to the economy of a developing country like India but is always subjected

to some adverse environmental consequences. Survey conducted for the details of

the shrimp farming in order to uplift the economic condition of the people in general and

fishermen in particular. Results reveal that comparison of percentile formation on the

past & present of shrimp farming, a total 55% farmers of the four experimental area,

were presently cultured the L. vannamei shrimp, where total 6% farmers are engaged

in the culture of vannamei as well as monodon. A total of 39% farmers are those who

were shifted their farming from P. monodon to L. vannamei. In the present & future

Source : https:/mpeda.gov.in/?page id=651
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comparison, where 57% farmers are engaged in L. vannamei culture in present

situation, and 6% farmers involved in vannamei & monodon culture. In future, 13%

farmers aiming to culture P. indicus, 13% targeting P. monodon, 6% wants to culture

of both L. vannamei & P. indicus, 3% aiming both vannamei & monodon culture.

Export data indicates India achieved an all time high exports of seafood both in

terms of volume and value by shipping 17,35,286 MT of seafood worth Rs. 63,969.13

crore (US$ 8.09 billion) during FY 2022-2023 despite the several challenges in its

major export markets like USA. Frozen shrimp remained the major export item in

terms of both quantity and value while USA and China turned out to be the major

importers of India's seafood. Frozen shrimp, which earned Rs. 43,135.58 crore (US$

5481.63 million), retained its position as the most significant item in the basket of

seafood exports, accounting for a share of 40.98% in quantity and 67.72% of the total

US$ earnings. Shrimp exports during the period increased by 1.01% in Rupee value.

--:::::::::--
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ABSTRACT :

To a more basic degree more importance is additionally to manufacture to make

the cradle as well as get business for the fishermen and waterfront affiliations.

Common Mud Crabs are Scylla serrata and Scylla tranquebarica getting close charge

to help, it makes most foolproof size of 1.5 kg, will not create any damage dam or

shunting graph in lifestyles structure, mixed barrier, epidemic issues Less fragile,

notable market pay, wider tolerance to temperture and harpness, and more

specialized expansion into the commodity market as well as the local market. A lot of

progress has been initiated by Research and Development for the processing and

seed production of crabin the ocean front lakes.

Anyway, heaps of progress for union of new systems, institutional intervention for

standardization amd commercialization of seed and feed levesl for culture

development may not be possible at this point to approach real yield related to money

if controls the fall and rise in temperature and sharpness in the fringe districts. Since

temperature and turbidity and other water quality endpoints clearly affect feed

limitation, the speed and assurance of crab flourishing. Nowadays these endpoints are

no longer reliable as the dominant explanation of general changes in the environment.

KEY WORDS : S. serrata, Growth, Water parameters.

INTRODUCTION :

In the case of the crab encouraging the covering pots the apparently focal parts

are permanent throughout the shedding phases. These hiding vessels can cover the

crab from shedding from various animals. 25 earthen pots/0.5 block of land and

proposed in each lake for better assurance in shedding phases.

Pots containing the crab are kept in the lake as the crabs are especially wild on

specially shed animals. Crabs reliably overshadow junk fish at 10% of body weight.

During the winter season, calm weather patterns in the incredibly low reaches of

the estuary, very close to the sea, gave unprecedented shape to the movement of

stationary pack nets. Such ideal conditions persisted until the south west wind which
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began about the assembly mark of February turned into exceptionally undesirable and

non-exceptionally weather patterns for the advancement of these nets. Furthermore,

the availability of fish exposed against pack nets in these fishing areas during

November to January consistently exceeded normal straightness in the upper estuary

by about fifteen times. As elaborate assembly of pinion wheels was used by

fishermen. Fish nets, seine nets (close to nothing and buge) float gill nets, set gill nets,

cast nets, sack nets, gates and lines.

The range of fishes is incredibly affected by biotic and abiotic factors and the type

of climate, age of the water body, mean importance, changes in water level, changes

in metric components and base. The hydra-habitat characteristics of such diverse

networks are expected to play a useful role in fisheries. Different physical material

limits changed starting from one season to the next and also starting from one place

together which should control the scattering and flooding of fishery resources as

different fishing areas catch different fish.

Increasingly, if all else fails, the country is growing rapidly due to the mention of

fish as food, the favorable conditions of land and water being like the basic stimulating

nerves that elicit the decline of marine vegetation. The quality of water is a record of

the endless prospertiy of a composite people. Industrialization, urbanization and

present-day agribusiness practices clearly affect water resources. These parts affect

water resources quantitatively and conceptually.

In any event the extinction of particular fish species is reliably associated with

more than one common part, various explanations behind the risk of fishes in land and

water efficient conditions have been suggested for the loss of actual district due to the

progress of dams, dams as seen. Soil isolation in view of stream, deforestation,

material pollution resulting from stream and specific effluents, over-cheating of juvenile

and brood fishes and unregulated fishing, exposure of attractive fish species.

Supporting fish biodiversity close to other biological resources should be

important for the advancement of people. Accordingly, it is prime to prevent further

totting of biological resources bymaking all normal means for their confirmation and

recovery. The back-and-forth movement occurs as development sink in the near-

shore area and metropolitan areas and is the best source of inorganic and organic

damage to the marine environment. Anthropogenic effects that are generally shocking

for benthic affiliation.

The long term sensitivity of the entertainment sector will depend on the outcome

ot winning the affiliation endorsement. Networks that do genuinely solid standard

business with confirmation are going to contribue solely to the fundamental social

opportunity biodiversity of the redirection sector. Affirmation strategies should advance

association practices that remain mindful of sea state validity, constrain risk and

further encourage the recovery of ravaged psecies
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One of the issues in the mud crab hatching office is the low perceptual

performance of the brood stock, even when the confirmation cycle is done

appropriately. Further improving wter quality with a tank-farming growth system should

service secure the perceptual performance of brood stock and family members with

superhuman grades.

Mud crabs of the species Scylla are a fishery commodity with financial value in

Indonesia, very popular both locally and in larger areas. Until now, Indonesia had the

option of meeting about 25% of market payments for mud crabs. Frivolous spending

and deals increase the imstreatment of mud crabs and there is pressure that

overexploitation may occur. So far, improvement progress hasn't really been made

because a large part of it is the delayed result of fishing, which is limited in nature by

the accountability of stocks.

REVIEW OF LITERATURE :

Creation in fact and sensibly should be comprehensible by creating in lakes. The

improved development is now due to the opening of fingerlings, a large part of which

is the catch of fishermen. Efforts to supply fingerlings through brooding offices have

abated, but they have not yet made a serious commitment to a fundamental one.

Frustrated water environment in lifestyle media can lead to reduced perceptual

performance, for example, disturbances in making time and conveying. Flucturating

standard conditions canprovoke the flight of the fledgling creature from the egg and the

collapse of the mother. General control should be aware of ideal growth conditions to

avoid insemination introductions of female mud crabs. Water development diffusion

structure is an improvement that can create stable water extent and quality, and

optimal conditions during the society.

Area information used in different life stges and sexual bhhaviors is key to

afiliation In addition, mud crab dispersal considering physico-chemical properities is

also important part of mud crab dispersal proven affiliation show of people. There are

chaotic estuaries surrounded by raised mud crabs and mangroves are features in

general desings that are influenced by flowing water. They support different acuity and

temperature range in different seasons of life.

Additionally, considering the increasing practice the mating of small sized crabs

is likewise disturbing the provocation of the species. Hardly any annoying tragic event

in the past has changed the plan of action and made them participate in collecting mud

crabs which is also reducing the risk of people getting out of control. In-situ profiling

of female mud crab flood and function of their size and every scatter associated with

physiochemical properties has not been directed in Bangladesh to date.

As a result, there is no investigative information on female mud crab populations
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in the vicinity that can say whether their phenomenal stocks can be recovered.

Furthermore, to establish helpful affiliation frameworks, it is prime to know the nuances

of the science, for example, size-class dispersal of female crabs, ovarian reformation

stages, movement sizes, etc., that require location Is.

The mud crab, Seylla serrata, is probably the most amazing and fundamental

ocean front marine species in India, considering its status and cost in general and

overall commercial sectors in India.. It occurs as a standard average common factor

i n estuaries and marshes in the coastal waters of the cast coast of India, specially

in the Sundarbans mangrove areas.

In is probably the best shelled decapod under the Portunidae family which can

reach up to 2 kg weight (Piatck, 1981) and is appropriated in the Indo-West-Pacific

region. It is one of the most famous and extraordinary marine base groups in the

South-East Asian countries, s. Serrata's Crab Stuffing is essentially mounds of

delicate shell crabs that are kept in extra-humble enclosures for 15 to 25 days until the

shells harden and they can be 'sorted through'. Men and women are both at different

stages in this cycle, but women have the ability to strive for extended periods of work

time with better flexibility and also have the constraint of facilitating resources for the

future.

The curriculum love of this area is gradually moving towards satisfactory

construction and at the same time bringing rationality. Where tremendous changes are

also taking place in the mud crab stuffing. Conditions are now being developed, they

are associated with various common practices in poultry farming, confined animals

and vegetable production.

Socio-social changes likewise work to shift their responsibility fromfamily-based

construction activities to serious structure. Women are achieved with the organizing,

unique chakra and work with men in the management and control of the chakra is

abmiguous. The ingenuity of institutional money helps them to do mud crab stuffing

which is usually done by the women's union. Absence of seed feedback, midway

cheating, non-existence of guaranteed vehicle office, sensible market information, real

security and issues of planning workplaces limit them to help inevitable return from

effort. Adequate resources and government support, orchestrating and planning ties

are common to the development of crab stuffing. It thus continuously creates an

alternate occupation for sensible improvement for the common women in front of the

sea. Crab stuffing can deal with the power of women whithin the family and provide

them with a great gateway that can ultimately have a significant impact on supporting

their point of view. Coherent survey proposed various plan and reform affiliation or

working in a gathering dominated and data on people coming up with tank-farming like

crab filling in deltaic Sundarbans district will be comprehensive. The help of women

identified an important part in the mud with the making of crab. They are either directly
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related to the mud crab stuffing or, on the other hand, as a last resort, they are helping

their spirit to mate or cause various family members, stalking, and other pre and post

trailblazers to form.

OBJECTIVES :

i) To study the effect of water parameters on Scylla Serrata growth

ii) To study the effect of water parameters on survivability of Scylla Serrata

MATERIAL AND METHODS :

HDPE net (5 cm network and 1.2 m level) was fixed with casuarinas bolson lake

fringe to forestall relocation and raised refuges in lake. The crab bio security is

extremely fundamental for the controlling the causative specialists and sickness

transporters to go into the lake. The fencednet comprised of HDPE mterial having

solidness and strength. This assists with safeguarding from the undesirable creatures

and from the infection episode of plague illnesses through the transporters.

RESULTS AND DISCUSSION :

The support of women in tank-faming across its total sections is a more basis

level of its presence in predictable day settings than it was 10 years ago. They

experienced la lack of seed response, confusing in-between, non-existence of real

vehicle office, proven market information, legitimate security and hypothesis to help

orchestrate the inevitable withdrawal from the workplace.
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Adequate resources and government support for the development of crab stuffing,

involvement in orchestrating and arranging, etc. are common. This later continuous

coast builds an alternative occupation for sensible improv ement for ordinary women

and in this endeavor has a brief and positive relationship with women.

Crab breeding is done in small tidal ponds of size 95-100 square meters with a

water content of 0.5-1.0 m. The dykes have a base width of 7-8 m and a top length

of 10-12 m to prevent the crabs from continuing to burrow into the dykes. Results

showed that 94% of crab farmers refined from July to spring, which depended on

response to wild seed from crab hunters. The remaining 6% is refined after some time.

The base of the lake is prepared by pumping out water and allowing it to dry before

lime is applied. Water is allowed during high tide or sea/channel water is directed into

the lake keeping a greatest degree of 1.5 metres. Fragile shell mud crabs of 5-7 cm

carapace width or more or crabs o 100-150 g are stacked with a stocking thickness

of 90-100 kg/100 m2. Clearly 6-7 no. of crabs/m2 inside a lake. The stocking was done

through 4 to 5 consecutive steps for the culturing cycle. The culture's vegetative

season lasts 9 to 10 months (July to Spring), giving them crop cycles of 15-25 days

in length. Crabs of basically undefined size jump decisively at the chance to reduce

vandalism. Sometimes hyermits are boxed and normal sized crabs are piled together

to avoid wilding.

Likewise, being aware of sharpness in crab culture is most basic and gives better

assurance and progress. At any rate, it is very difficult to be aware of these endpoints

(sharpness and remperature) at field level due to unseasonal deluge, especially high

temperature and even marginal conditions in ocean front areas. These water quality

risks are exceptionally high and reduce mortality in lifestyle structures when

construction occurs in the hands of the farmer. Also due to absence of care and

sensible improvement use fishermen do not insist on crab farming. As a result,
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fishermen depended on wild catch of crabs in mangrove districts as a workaround

This places a severe burden on wild stock for excessive abuse and remuneration of

value.

CONCLUSION :

The audit has set out, to address the disturbing issues of unseasonal storms,

moderate changes in temperature, intensity in shoreline areas and high damping

conditions in the lifestyle structure leading to massive mortality. These improvements

ridiculously affect the rationality of the new turn of events and furthermore affect the

gatewa work of the Fisher affiliation. This can be permitted by proper public private

association confirming to be free of mangrove close support and integration of

fundamentals through the sector will ensure progress and rationality of construction.
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     
   

CBCS








  Features of CBSC 
 CBCS 
 CBCS    Core  Elective  

Foundation
      non-credit course    

   SGPA/CGPA 


        
CBCS   Activity of CBCS 

 
  Semesters 

CBCS 
     
  
    
   

     Credit System 


  

   Credit Transfer 
      

 

    Grading System 
   

  
 O   (Outstanding) 
 A+  (Excellent) 
 A   (Very Good) 
 B+  (Good) 
 B    (Above Average) 
 C  (Average) 
 P  (Pass) 
 F   (Fail) 
 AB  (Absent) 







      Counting System of Credits 
L
TP
LT
P        L+T  L+P  T+P  
L+T+P
 L+T+P

        In compliance with the

global grading system 

           
European Credit Transfer System ESTS   
   National Qualifications Framework
Transferability of University Credit
   Pan-Canadian Protocal    
 Credit Accumulation and Transfer

SystemCATS   

    Advantage of Choice Based Credit

System 
  
    
 
    
   
 

  
 




 


 
   







    Disadvantage of Choice Based Credit

System 

    
  
 


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
     

    

   
    
     
   

      
    
     
     
      


 
     
      




     








    
   
    
     
     
       



    
    
     




    
     
    
      
     


      
     
     
       
     
     
     


   innovation

challenge

  



  


 



    
     
 

   







      
  
     
      
     
      
      
       




    
      
       
      

 
      
    
 








   


    


   

            
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     

 




 
    



    

  
 
 


 




  

    
   

   








  
 
 


 
    



  


 
   

  



 
   



  

  

  
  

    
   


  

    

 
    
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EDIBLE SEAWEEDS
Dr. Riyanka Maity

(SACT, DEPT. OF FISHERIES SCIENCE, RAMNAGAR COLLEGE)

Seaweeds are autotrophic organisms of simple structure with little or no cellular

differentiation and complex tissues. Most edible seaweeds are marine algae whereas

most freshwater algae are toxic. They are classified taxonomically into three groups-

Chlorophyta, Phacophyceae and Rhodophyta, corresponding to green, brown, and red

algae. brown algae corresponds to a very large group of marine algae, although the

exact number of species is not known. Some marine algae contain acids that irritate

the digestive canal, while other can have a laxative and electrolyte-balancing effects.

Its pigmentation varies from yellow to dark-brown. The consumption of more nutritious

foods, especially the amount of protein consumed in developed countries, has

increased rapidly. Approximately one billion people cannot afford healthy food (Salgado

et al., 2020; Connor et al., 2020). The surge in the global demand for protein has been

predicted to be double by 2060 (Pam et al., 2020). One such non-meat source of

complete Protein is seaweeds, an aquatic plant. Aquaculture is a rapidly growing

sector specifically as a significant source of food, and the overall world vast

aquaculture production has elevated from 31.1% in 2004 to 44.1% in 2014. The annual

global output of seaweeds specifically for human consumption is 2,000,000 tons of dry

matter. The Food and Agriculture Organization reports revealed that worldwide

seaweed production has risen from 44 in 1996 to 51.3% in 2018. Countries such as

the United Kingdom, Spain, Norway, France, Philippines, China and Japan account for

about 90% of the overall seaweed production. Other countries, including Ireland,

Canada, the United States, and New Zealand, are also involved in producing

seaweeds. Seaweeds have become an integral part of the coastal ecosystem,

supporting aquatic life. In several Asian countries, seaweeds were eaten as food;

however, in India, seaweeds are exclusively used to produce hydrocolloid. Out of

10,000 seaweed species reported to exist, only a few seaweed species are aqua-

cultured for human consumption. They have a higher proportion of essential fatty acids

such as FPA and DHA. It is also containing high levels of iodine, rich in calcium and

magnesium. Seaweed (Nori) wrapped sushi, maki, soup, stew, salad, instant noodles.

In living organism some molecules are formed during aerobic processes such as

reactive oxygen species are one of the main reasons for many kinds of diseases such

as cancer, neurodegenerative disease, cataracts, cardiovascular disease, and

atheroselerosis. Seaweed contains a range of minerals that are eassy for the body to

break down. Adding seaweed to the diet may help with thyroid function, degestive and

heart health, weight loss, and other functions.
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
 
   









 


 





  
 

  
 
  

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
 
 




















  
   


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