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The Bengal Hurkaru
and India Gazette, 20 January, 1852) 



1. Frederic John Mouat (1816-97)
2. Radhanath Sichdhar (1813-70)
3. Ramchunder Mitter (1814-78)
4. Anunderam Phookan (1829-59)
5. James Long (1814-87)
6. George T. Marshall (–1854)
7. Ganendro Mohum Tagore (1826-90)
8. Krishna Mohum Banerjea (1813-85)
9. Leonidas Clint (1812-93)

10. Aloys Sprenger (1813-93)
11. Surya Kumar Goodeve Chuckerbutty (1826-74)
12. Peary Churn Sirkar (1823-75)
13. Debendranath Tagore (1817-1905)
14. Ramgopal Ghose (1815-68)
15. Peary Chand Mittra (1814-83)
16. Hurro Chunder Dutt (1831-1901)
17. Koylas Chunder Bose (1827-78)
18. Hurry Mohun Chatterjee (–1875)
19. Russiclal Sen (–1855)
20. Prosunno Coomar Mitter
21. Gopal Chunder Dutt



La Martinier

M.R.C.P. M.D. 
H. H. Goodeve, Professor of Anatomy and Surgery,

Calcutta Medical College)

The Sanitary Improvement of
Calcutta, Discourse read before the Benthune Society meeting, on
Thursday, the 8th of January, 1852, by S. G. Chuckerbutty, M.D.’’–
The Calcutta Review, Vol. XVI, July-December 1851)



Hurry Mohun 

The Bengal Hurkaru, 21 April,
1852
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‘‘Anundoram Phookun and Gresh Chunder Mitter, of this class,
were found to be far ahead of the others in all subjects the former,
who has been very attentive, and who has improved greatly during
the past year, has since the examination been promoted to the fourth
class of the senior department.”

(General Report on Public Instruction in the Lower Provinces
of the Bengal Presidency for 1844-45, Calcutta 1845, p. 28)

Boden Professor of Sanskrit 

‘‘...Nor are the Assamese deficient in the qualifications requisite
for the discharge of responsible work. Witness the recent appointment
of a liberally educated Assamese, Phukon, to the situation of subassistant,
which modest post he is well qualified to fill with diligence and
uprightness.’’ (‘Assam Since the Expulsion of the Burmese’, in
Calcutta Review, Vol. XIX January-June 1853, Calcutta 1853).



SAGP 



India Gazette-
Friend of India 

The Asiatic Journal and Monthly Register for British and Foreign
India, China and Australia Vol.II– New Series, May-August 1830
(London : Parbury, Allen and Co, 1830) 

A novelty in the
annals of Inidan Literature) 

Tarikh-I-Asham Recit De
L’expedition De Mir-Djumlah Au Pays D'assam (Paris: Benjamis
Duprat, 1845)

Heinrich Berghans ( ) Asia, Sammlung



Von Denkschriften... (Gotha, 1832) 
Carl Ritter ( Die Erkunde Von

Asian (Vol.III, Berlin, 1834)

The best
authority is a Native History ('Assam Buranji') by Huliram Dhakiyal
Phukon, of Gohati.’’

Buchanan is not to be trusted prior to
Rudra Sinha’’ (James Prinsep, F. R. S. ed., ‘Useful Tables Illustrative
of the Coins, Weights and Measures of British India’, London: John
Murray, 1858) ‘Useful Tables’ 

Bulletin of
the School of Oriental and African Studies, University of London,
Vol. 36, No. 3 (1973), pp 588-602. 

Edward Balfour ( ‘Encyclopaedia of India,
Eastern and Southern Asia, Commercial, Industrial and Scientific
Products’ 

‘It is interesting to note that a puthi written
by an Assamese only sixty-five years ago should have found its way
to the library of the Raja of Manipur.’ (Edward Gait, Report on the
Progress of Historical Research in Assam) 
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‘Historical Miscellany’



‘A
Few Remarks on the Assamese Language’
‘Obeservations on the Administration of the Province of Assam’

‘The Friend of Young Assam No. 2, Assamese Instructor, Being a
Selection of Articles, compiled and translated from the English by a
Native of Assam’

‘The Encyclopedia
of Geography’ ‘Introduction to the English
Reader’ ‘Common School History’ 

‘The Arabian Nights’
Entertainment’, Vol. II (London : Charles Knight and Co. 1840), 

‘Hymns in Prose of Children’ 

‘The Good Boy’ ‘Chambers
Biographical Dictionary’

W&R Chambers



(enlightment) 

(‘Notes on the
Laws of Bengal’ by Ananda Ram Dhekial Phookan Vol. I,

ryotwari) 



‘Report of the Bethune Society from
December 1851 to December 1852’

‘Nineteenth Century Bengal: Aspects of Social History’ (Calcutta Firma
K. L. Mukhopadhyay, 1965) Appendix B

‘Anandaram Dhekial Phookun, Babu, Sub Assistant Commissioner’



LIST OF MEMBERS
(from the Report of the Bethune Society from

December 1851 to December 1852)

A
Abdul Luteef, Esq., Deputy Magistrate, 24-Pergunnahs
Abdul Juhlar, Assistant Urdu Translator, Sudder Court
Anunduram Dhekial Phookun, Babu, Sub Assistant Commissioner

B
Bannemadhab Bose, Babu
Bama Churun Chowdree, Babu
Bemola Churn Biswas, Babu, Banian
Beanland, J. G., Esq., Teacher, Krishnagur College
Beadon, Cecil, Esq., C. S., Secretary to Government of Bengal
Bhubanee Prosad Dutt, Babu, Zemindar
Bhugobutty Churun Dutt, Teacher, Barrackpore School
Bhoodheb Chunder Mookerjea, Head Master, Howrah School
Bhugoban Chunder Bose, Babu
Bhoobun Mohun Mitter, Babu, Commissioner for the Improvement

of Calcutta
Bejoy Chunder Bose, Babu, Assistant of Messrs Malcolm and Co.
Bissonath Singh, Babu, Teacher Sanscrit College
Bindabun Bose, Babu, Writer, Treasury
Bostum Churun Addy, Babu, Teacher General Assembly's School
Boaz The Revd. T, L L D, Pastor of the Union Chapel
Bonomally Mitter, Babu, Teacher, Hooghly College
Brojosoonder Mitter Babu, Dacca
Budun Chunder Chowdree, Babu, Sub Assistant Surgeon, Hooghly

C
Cally Prosunno Dutt, Babu



Cally Churun Bannerjea, Babu, Mymensing
Chunder Shekar Dheb, Babu, Burdwan
Chuckerbuttee Soorjee Coomar G., Esq., M. D., M. R. C. S., Assistant

Physician, Medical College Hospital
Chunder Shekhur Gooptu, Babu
Choonylal Gooptu, Babu, Teacher, Madrussa
Clinger, J., Esq., Teacher, Madrussa, Calcutta
Clint, L., Esq., Late Principal of the Hooghly College

D
Debendronath Tagore, Babu, Zemindar
Denobundhoo Dey, Commissioner for the Improvement of Calcutta
Derozario, P., Esq., Teacher
DeCruz, C., Esq., Teacher, Parental Academy
Dhurumdhur Roy, Babu, Borrisaul
Duckinarunjun Mookerjea, Babu, Zemindar
Dwarakanath Bidyahbhooshun, Professor, Sanscrit College
Dayal Chand Roy, Babu, Teacher, Krishnaghur College

F
Foggo, D., Esq., B. A., Professor, Dacca College

G
Ganendra Mohun Tagore, Babu, Zemindar
Gobind Chunder Kurr, Babu
Gobind Chunder Dutt, Babu, Actuary Government Savings Bank
Gobind Chunder Bose, Babu, Hd. Writer, Collector's Office, Tipperah
Gobind Chunder Dutt, Babu, Banian
Gobind Chunder Dhur, Babu
Goodwin Lieut. Colonel, Engineers
Gooru Churun Doss, Darogah, Chitpore
Gopaul Chunder Dutt, Babu
Gopaul Chunder Bundopadhya, Babu, Teacher, Hindu College



Gopee Kissen Mitter, Babu, Teacher, Hindu College
Gourdoss Bysack, Babu, General Treasury
Gregory, M., Esq, Hooghly College
Greesh Chunder Ghose, Babu, Military Auditor General's Office
Gunganaran Roy, Babu

H
Huru Chunder Dutt, Babu, Asst. Khazancy, General Treasury
Hurugobind Sen, Babu, Teacher, Beauleah School
Huru Mohan Chatterjea, Asst. to the Secy., Hindu College
Huru Nauth Mitter, Babu
Huru Chunder Surmah, Babu, Zemindar

I
Ishur Chunder Ghosal, Babu, Debuty Magistrate, Santipoor
Ishur Chunder Doss, Babu, Hooghly
Issen Chunder Bannerjea, Babu, Teacher, Hooghly College
Isser Chunder Mitter, Babu, Hd. Writer, Commissioner's Office, Dacca
Isser Chunder Bidyasagur, Pandit,Principal, Sanscrit College
Issen Chunder Bose, Babu, Banian

J
Jadhubkissen Singh, Babu, Zemindar
Jadhub Chund Bose, Babu, Dacca
Jogodishnath Roy, Babu, Sherishtedar to the Suptd. of Salt Chowkies,

Baripore
Joykisto Mookerjea, Zemindar

K
Kanaram Day, Babu, Teacher, General Assembly's School
Kasheshur Mittra, Babu, 2nd Principal, Sudder Ameen, 24-Pergunnahs
Kally Churn Roy, Babu, Zemindar
Kissory Chand Mittra, Babu, Deputy Magistrate, Jehanabad
Koonjubehary Chatterjee, Babu, Sub-Asst. Surgeon, Hindu College



Koonjubehary Bysack, Babu
Khetter Mohun Chatterjea, Babu, Civil Auditor's Office
Krishnocomar Sen, Babu
Krishna Mohun Bannerjee, The Revd., Professor, Bishop's College.
Kylash Chunder Bose, Babu, Treasury

L
Lallbehary Dey, The Revd.
Lawler, W., Esq., Anglo-Arabic Master, Madrussa
Lackersteen, M. H., Esq.
Lewis, G., Esq., Principal, Dacca College
Lokenath Bose, Babu, Principal, S. Ammen, Hooghly
Long, J., The Revd.
Lukhekanth Doss, Babu

M
Machenzie, J., Esq., Seal's College
Marshall, Major, G.T., Secretary, College, Fort William
Mohesh Chunder Bannerjea, Babu, Teacher, Hooghly College
Mohendrolal Shome, Hindu College
Mohendranath Bannerjea, Babu
Mouat, F. J., M. D., Secretary, Council of Education

N
Neelmoney Bysack, Babu, Assistant to the Commissioner, Rampoor

Beauliah
Nobin Chunder Mitter, Babu, Graduate, Medical College
Nobokisto Mookerjea, Babu, Ooturparah
Nobocoomar Singh, Babu, Assistant Banian
Nubin Chunder Paulit, Babu, Assistant to Messrs R. G. Ghose and Co.
Nurrotum Mullick, Babu, Moonsiff of Narrangange

O
Omesh Chunder Dutt, Babu, Krishnagur College



P
Peary Chand Mittra, Babu, Secretary, Calcutta Public Library
Peary Mohun Sircar, Babu, Head Master, Brrasut School
Pertapnarin Singh, Babu, Hindu College
Prosunno Coomar Mitter, Babu, Bengali and Hindustani Teacher of

Medicine, Medical College
Prosunno Commar Surbadhekary, Babu, Teacher, Hindu College

R
Rajindrolall Mittra, Babu, Librarian, Asiatic Society
Rajnarain Bose, Babu, Head Master, Midnapore School
Radhanath Sickdhar, Babu, Chief, Computer, Surveyor General's

Office
Ram Chunder Mitter, Babu, Teacher, Hindu College
Ramsunkur Sen, Babu, Dacca College
Ramgopaul Ghose, Babu, Merchant and Agent
Ramtunno Lahoree, Babu, Head Master, Ooturparah School
Ram Churun Bannerjea, Babu, Mymensing
Ramcoomar Bose, Babu, Dacca
Rees, J., Esq., Dacca College
Rotriom Meodilia, Rajah, Madras
Russick Krishna Mullick, Babu, Deputy Collector, Burdwan
Russick Lal Sen, Babu, Head Master, Sanscrit College

S
Sama Churun Biswas, Babu, Assistant, General Treasury
Sama Churun Ghose, Babu, Chandernagore
Shib Chunder Deb, Babu, Deputy Collector, 24-Pergunnahs
Shreesh Chunder Bidyarutna, Pundit, Professor, Sanscrit College
Sirringee, S. P., Esq., Medical College
Sprenger, Dr., Principal, Madrussa
Stephen, Carrapiet J., Esq., Dacca



T
Toyluckonath Tagore, Babu, Zemindar
Twentyman, W. J., Esq., Head Master, Branch School, Hindu College

U
Ure, A., Esq., Hooghly College

W
Woodrow, H., Esq., M. A., Principal, La Martiniere
Wuhudoon Nubbee, Moulvee, Deputy Magistrate of Hooghly

Y
Yule, The Revd., Mr.
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Indian Higher Education in a
State of Despair

Dr. B. K. Konwar

College is a tertiary educational institution within a university
offering degree or vocational education, and the word is derived from
the Latin word collegium. University represents ‘community of
teachers and scholars’ which was derived from the Latin universitas
magistrorum et scholarium. University is an institution where
knowledge is created and disseminated. It is the educational institution
for study, examination and conferment of universally acceptable
degrees in the important branches of learning. In fact, it is a system
by which non-members are admitted to higher levels of teaching,
examination and awarding of qualification certificates following the
completion of learning.

One of the most revered personalities of the world, Dr. A. P. J.
Abdul Kalam rightly stated that the ‘21st century belongs to the
knowledge, where acquisition, possession and application of
knowledge are the most important resources. Knowledge has been
the prime mover of prosperity and power; it empowers and enriches
people, causes societal transformation, encourages discoveries and
innovations, causes goodness in all spheres of the society resulting
peace and prosperity.’ Knowledge is the sum total of education,
experience, research, intelligence and information. It is basically
harnessed in academic institutions. Objective oriented consistent



effort to produce knowledge empowered society is the need of the
world order. The “horizontal” model of academic leadership that
emphasizes collaboration and team work among the similar institutes
as well as group of individuals can bring wonders in academia. Faculty
members, employees and students of a college or university must be
prepared to assume due responsibility and tasks as the situation
demands. The working teams in a college or university have to foster
feeling of ownership and pride in the overall product of their
endeavour. Organizational need calls for accounting of professional
practice and ethics, expanding the horizon of academia towards
exploratory and innovative component, the growth in graduate and
postgraduate programs in the creative sector requiring equivalents to
the knowledge-transfer models. There is a need to understand
teaching, research and innovations, and this represents an opportunity
to reorient the existing and required systems by which teaching and
research are undertaken and supported.

Present Education Scenario of the Country
Presently there are 790 universities and degree awarding

institutions in the country. In the North-East states 40 such institutions
are present with Assam having 10, Meghalaya 9, Sikkim 5, Nagaland
4, Arunachal Pradesh, Mizoram, Manipur and Tripura each having 3.
The small number of institutions in these states can be due to the
small sizes of these states. The movement of students from the NER
to different central institutions/universities thereby raises questions
on the quality of higher education in these institutions.

The number of 30 universities and 695 colleges (23 per
university) in 1950 has gone up by 30 folds to 832 universities and
whereas colleges by 50 folds to 42,000 (58 per university) in 2017-
18, thus putting huge pressure on the university administration in
managing them. Similarly, the student enrolment of 3,97,000 (girls



43,000) in 1950 has surged to 2,20,75,000 (girls 90,50,000) in 2017-
18. The number of graduates coming out of technical colleges was
slightly over 10,00,000 in the last year. However, 75% of technical
graduates and more than 85% of general graduates are unemployable
by India’s high-growth global industries, including information
technology. However, the institutions today have faced acute shortage
of faculty and concerns have been raised over the quality of
educational institutes and teachers.

The present ratio of student: teacher in the country is almost
20:1, colleges having about 5,00,000 teachers and universities
1,10,000. More than 25% colleges' and almost 35% universities’
teaching positions nationwide are vacant, and 57% of college teachers
lack either a master’s or PhD degree. Similarly, in IIT, IIM etc. 40%
faculty positions are vacant. Out of the total enrolment in colleges,
almost 86% students obtain graduation; only 12% of them opt for
PG degree programs and subsequently meagre 1% for research. This
dismal trend refers to lack of interest for pursuing PG and research
or better career option available after graduation. Another 1% goes
for diploma or certificate courses. Majority of graduates of both sexes
choose humanities stream, followed by boys engineering and medicine
and girls science whereas management or commerce still remains to
be third preferred. Only few of them prefer programs in agriculture,
education, veterinary, fishery and nursing. In the case of financial
support to the higher education sector, the country lags behind as
compared to other countries of the world.

During the last 4-6 years, against Cuba’s 12.8%, Ghana’s 8.1,
Iceland’s 7.6, New Zealand’s 7.1, Sweden’s 7, Norway’s 6.9, Finland’s
6.8, UK’s 6.2, Netherland’s 5.9, Austria’s 5.8, France’s 5.7, USA’s
5.4, Mexico’s 5.2, Australia’s 5.1, Spain’s 5 and Nepal’s 4.7, India
spends 3.4% of its GDP in the education sector, and out of the total
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education expenditure 32.3% goes to the higher education sector, i.e.
1.1% of GDP.

India’s one major wealth is youth which presently stands at
almost 55 crore, 64% of the total population. To provide scope for
skill development and education for value addition to this huge
manpower base, the country has to substantially increase higher
education institutes like universities, IIMs, IITs, NITs, IIScs etc. In
addition to public funding, there has to be private participation,
industrial linkage and philanthropic contributions for the cause of
nation’s education. In India despite growing investment in education,
25% of its population is still illiterate; 15% of Indian students reach
high school and just 7% college and university. The quality of higher
education is significantly poor. India’s post-secondary institutions
offer only enough seats for 7% of India’s college-age population.

Indian Teachers and Scientists Trained Abroad
Since independence, during the last 68 years, a large number

of PhD or Master degree holder Indians have returned from USA,
Australia, UK, Germany, Canada, France etc; and the total number
of almost 13,40,000 have been engaged in Indian universities,
colleges, research laboratories as well as industries. The number of
Indian students going overseas has risen to a stunning 256%, from
53,266 to 1,89,629 during 2000–2009. As estimated by the UNESCO
Institute of Statistics and the Institute of International Education
almost 2,00,000 Indian students studied abroad during 2010-11 at a
cost of  US $5.5 billion a year.

Having a huge pool of foreign trained manpower in the country,
still our teaching and more specifically research are lagging behind.
Whereas, those of Indians remained in the foreign countries are
contributing significantly in research, teaching and industry of that
country. In NASA (USA) alone about 20% of the work force comprises



of Indian technocrats and scientists. Some of those remained and
worked in the foreign countries even became Nobel laureates. But
those came back could not do much in the country. The country has
to find out the reasons for the same. A foreign trained resource person
certainly desires to perform, but the prevailing system makes them
dissipated and dispirited.

Moreover, across the higher education and research
organizations in the country almost 30% posts are remaining vacant.
There is a dearth of qualified personnel at the level of associate
professor and professor, as well as scientists at the senior levels. To
tide over the shortage of faculty members, we tend to follow the US
pattern of adjunct faculty and durational appointment of visiting
foreign faculty. While making such lopsided policies whether we
realize the infrastructure limitations of the country? The country has
about eighty institutes of higher learning in the central sector, barring
a few; majority lacks necessary infrastructure, basic amenities,
connectivity, transport and communication. Some of them are so
remotely located, even the representatives and nominees of the various
agencies most of the time buck down their responsibility of visiting
them giving poor excuses. If they refrain from visiting such
organizations, then how on earth they can comprehend the situations
and problems faced by the institutes and do the needful for their
growth and development. The ‘sob janta’ attitude of some of our
decision makers and bureaucrats is indeed a major hindrance for
overall improvement of the higher education sector in the country.

Outreach Education Through Open University and
Distance Education

Distance education is a need to reach learners living in remote
and inaccessible areas. With the proliferation of media like television,
radio, land-line and mobile telephones and internet connectivity,
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universities can effectively participate in this endeavour. There is
also a need for effective system of infrastructure for delivery of
resources like books, research journals, periodicals etc. as support to
the distance education may be created. However, the experience so
far gained at the national level is far below the expectation in regard
to quality, delivery mechanism, job prospect as well as acceptance of
products by various sectors. Even the organizations producing such
graduates and post graduates do not prefer their products for
employment. Moreover, candidates having qualification from the open
universities or distance education organizations usually fare poorly
in various examinations and interviews. As such, there is a national
requirement to assess the performance of such organizations and to
develop effective mechanism for their all round quality improvement.

What India needs, whether literacy or education? A nation
where 40% of the population lives below the poverty line, education
almost remains to be unaffordable task. Out of every year passed out
graduate and post graduate students, about 15 – 25% is unemployable.
This clearly explains the impact of education in the society, thus the
country is simply teaching students ‘how to read and write, not how
to think and apply’, the open universities and distance education
systems are simply creating literacy but not education.

National Knowledge Commission
The Government of India on 13th June, 2005 constituted the

National Knowledge Commission to advise policy decisions for
making the country knowledge creator and disseminator. The terms
of reference of the NKC are:
 Building excellence in the educational system to meet the

knowledge challenges of the 21st century and increase India’s
competitive advantage in knowledge.

 Promote creation of knowledge in science and technology.



 Improve the management of institutions engaged in the intellectual
property rights (IPR).

 Promote knowledge application in agriculture, industry and
technology.

 Promote the use of knowledge capabilities in making Government
an effective, transparent and accountable service provider to the
citizens and promote widespread sharing of knowledge to
maximize public benefit.

The commission has worked with the sole objective of making
the country a global leader in the creation of knowledge, to enhance
access to the knowledge, to invigorate knowledge imparting
institutions, effective application of knowledge for sustained inclusive
growth and knowledge application for public gain. But the politico-
administrative systems of this aimless democracy miserably failed to
give credence to these streamlined principles and strategies.

Attributes of a Good College and a Good University
A good university must be able to support the learning process

with ongoing research findings. It must have enough qualified
teachers, modern buildings with adequate facilities, and the most of
all good management. A qualified teacher with proper personality
shall have adequate teaching skills in addition to in-depth knowledge
in the concerned subject generated through active research works.
Nobody can deny the need of standard buildings with adequate high
technology facilities, well equipped classrooms, libraries with
adequate books and journals, rest rooms and cafeterias for an effective
teaching-learning process.

The management of the university shall be student-centric.
There must be enough employees to handle administrative tasks. All
facilities must be maintained for proper functioning. Adequate security
is necessary to ensure safety of university property, employees and
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students. It is equally important to maintain cleanliness of the entire
university campus.

Universities with frequent revision of curricula, introduction
of course credit system, enhancing reliance on internal assessment,
encouraging research and reforming governance of institutions,
establishing more department based unitary universities and giving
greater autonomy to existing institutions, multiple accreditations and
student feedback could be better options. Stringent information
declaration to provide reliable information to students would ensure
better accountability. Infrastructure to be upgraded attracting and
retaining talented faculty with salary and parks differentials, greater
research opportunity, faculty exchange-programs, allowing
professional practice and consultancy. Well-funded scholarships/
fellowships shall be available and affirmative action initiated for
taking into account the multi-dimensionality of deprivation.
Universities shall dedicate for the cause of research and teaching
wherein each and every student is inspired and transformed to become
fully knowledgeable. Faculty recruitment shall be on the basis of
excellence yesterday-today-tomorrow, to make way for excellence.

World’s Leading Institutions of Higher Learning
The top twenty five universities of the world are Massachusetts

Institute of Technology (MIT), Cambridge University, Harvard
University, University College of London, Oxford University, Imperial
College (Science Technology and Medicine),Yale University,
University of Chicago, Princeton University, California Institute of
Technology, Columbia University, University of Pennsylvania, Swiss
Federal Institute of Technology, Cornell University, Stanford
University, Johns Hopkins University, University of Michigan, McGill
University, University of Toronto, Duke University, University of
Edinburgh, University of California Berkeley, University of Hong



Kong, Australian National University and National University of
Singapore. Out of them 14 belong to USA, six to Europe, two to
Canada, two to Asia and one Australia.

These institutes possess very good teaching-learning environ-
ment with almost all standard infrastructure and other facilities. With
their quality and volume of research, they earn sizeable income and
reputation worldwide. Research works carried out by these institutions
usually determine the trend and opinion. Technologies generated by
them bring good dividends with the participation of industry. With
students, scholars and faculty from all over the world they effectively
represent a true international atmosphere. The ranked universities
are the ones that make significant contributions to the advancement
of knowledge through research, teaching with the most innovative
curricula and pedagogical methods under the most conducive
circumstances, make research an integral component of undergraduate
teaching, and produce graduates who stand out because of their
success in intensely competitive arenas during their education and
after graduation.

British magazine Times Higher Education (THE) gives
weightage of 55% to research indicators while the teaching
environment is given 30%; of this, teaching reputation comprises
15%, which depends on faculty and not students. It should not come
as a surprise that not a single Indian university features among the
world’s top 100 universities.

Challenges Facing Indian Universities
Location disadvantage: Barring few select universities/

institutes, others all established in the last 20-25 years are established
in remote places. While appreciating the concern of the Government
for giving opportunity to all parts of the country to have access to
higher education, but the support provided for their all round
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development is very dismal. In addition to lack of infrastructure
support like faculty and staff accommodation, hostel, library,
laboratory, recreation facility etc; these universities are also suffering
from bad road connectivity, lack of transportation, poor
communication, and difficulty in getting and retaining quality faculty.
Universities situated in such places shall get more financial support
for the stated facilities rather those situated in cities.

Infrastructure and autonomy: Lack of infrastructure and
autonomy are two major impediments to encourage innovations in
colleges and universities. Most universities are primarily funded by
the government and hence subjected to government regulation and
audit. For instance, in case of IITs, about 82% of all operational and
capital expenditure comes from the government.

The regulatory bodies like UGC, AICTE, ICAR, ICMR etc.
are becoming more authoritative negating the autonomy of
universities, which are instituted by public representatives through
enactments in the state assemblies or the parliament. The role of such
bodies rather being supportive is more of a repressive type. The
overlapping multiplicity of such regulatory bodies is another
discouraging factor for higher education of the country. In the name
of academic improvement, they bring out regulation after regulation
which are not only self-contradicting but also very confusing.

The existing legal framework of the governance of Indian
universities is based upon a lack of trust on the part of our institutions
to be able to do the right thing. Unfortunately, our rules and regulations
have reinforced the belief that regulatory control of universities can
only ensure quality and maintain high academic standard. But we
ought to learn from the past experience of regulating higher education
that the more we try to regulate, the more avenues it creates for
corruption, abuse of powers and other forms of vested interests. Rules



and Regulations should be transparently enforced with a proper
procedure for obtaining the status of a university.

Political influence: The multi-party democracy of the country
makes inroad to each and every organization/institution and influences
almost all administrative and other decisions. Even in the case of
faculty appointment, award of contracts for infrastructure
development etc. are distorted by the political bosses.

Groupism and nepotism: Groupism in respect of territorial
coverage of state or a region, cast and community is one of the ugliest
trends plaguing universities and other national institutes of the country.
Nepotism is rampant in all over the country including the educational
organizations. Favouritism is visible in every nook and corner. With
the ugly interplay of groupism and nepotism mediated by the
bureaucratic governance and indifferent administration, quality
becomes a casualty.

Responsibility: Every citizen of a country is expected to be
responsible, name it a faculty member or administrator. Unfortunately
in India, most of the capable individuals buck down the responsibility
including those in universities and other institutes. As a result progress
of work and quality becomes back benchers.

Teaching quality and research culture: Research shall be
the priority of universities and also to some extent the undergraduate
colleges. Research does help teaching and side by side teaching should
contribute to research. The pedagogy of teaching that ought to take
place in universities requires a certain degree of threshold knowledge
and perspectives on the part of the students. We have not yet envisaged
our universities to be embarking on the larger goals of nation building
through knowledge creation and research. The emphasis continues
to be on teaching, leading to the best of the researchers across
disciplines having little or no motivation to work in Indian universities.
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Many prefer to work in think-tanks, research institutions, scientific
and professional organisations, intergovernmental and non-
governmental organisations.

Institutional teaching and private tutorials: Bucking down
teaching in class rooms and imparting teaching through private tuition
to enable passing of students in examinations rather imparting quality
education for knowledge creation are prevalent everywhere.

Rules and pressure tactics: In the country, 'dada-giri' by
majority against accepted rules is a common phenomenon.
Associations with their majority and at times with political blessings
tend to destabilize the various organizations and institutes including
educational institutions for petty causes at the cost of established
rules and common causes.

Private participation: India should overcome its biases and
prejudices primarily because of the fact that universities are private
or public institutions. There is a need to assess them on the basis of
objective standards relating to the quality of teaching, faculty,
research, and capacity building. Higher education in India cannot be
reformed if we are not able to develop strong private universities that
are truly non-profit, philanthropic and committed to promoting
academic freedom.

Academic Impediments in the Country
Teaching in professional subjects in universities is challenging

as retaining talented faculty is difficult as they usually get lucrative
career opportunities elsewhere. Introduction of salary differentials,
permission for professional practices, easier research grants, and
financial benefit for research findings could be explored. Medical
education in the country has to be reoriented; rather being
symptomatic should be more diagnostic. Research based disease
diagnosis and effective treatment should be the order of the day for



better health care, and research has to be integral part of medical
education.

Our university system is, in many parts, in a state of despair.
Appointments in universities, including that of vice-chancellors are
politicised and have become subject to caste and communal
considerations, also complaints of favouritism and corruption. As
long as we discourage young talent, encourage an obsolete
examination system and remain indifferent to research, we will
continue to lag behind. Faculty members are known to be appointed
on the basis favouritism, community bias, politics and chauvinism.
Expert selection committees tend to discourage talent. The norms
and standards that western institutions apply for selecting young
faculty focus on individualised assessment of potential. In the western
world, senior people and administrators make decisions  in such a
way that the aspirants are assessed on the basis of what they have
published, the quality of research they have done, and how passionate
they seem about the pursuit of knowledge and teaching. But in India
we do just opposite to everything.

In the country trans-disciplinary interest are not given chance
to appear in the interview, and those get selected at the time of
interview due to lobbies they might belong to. But those independent
of personal or intellectual lobbies are the first to be eliminated out. A
candidate with strong background and achievements might fail in
the on flimsy ground. The selection of the most qualified candidate
is dependent on the principled and unbiased authority looking for
quality only. Usually with the confusing eligibility norms set by the
University Grants Commission, it has become increasingly difficult
to get the most qualified candidates as faculty members and the
selection committees appointed end up in selecting average candidates
affecting the very future of the university.
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Teaching is a choice based full time job, but in India teaching
is measured in terms of periods. The UGC recommends 18 periods
of teaching per week from an assistant professor which is quite
reasonable. Similarly, recommended duty hours are also there for
associate professors and professors. But, some faculty members, in
the name of academic freedom, remain absent without valid ground.
If efforts are made to fix duty hours in colleges and universities,
pressure builds up against it. It is also true that in the case of dedicated
research and teaching, authoritarian compulsions are not at all
desirable. We worry about attendance records to keep the student
under pressure that may be altogether devoid of intellectual
stimulation. Despite attendance norms being stringent, there are
classes without much attendance; also cases of attendance without
classes. Moreover, undeserving and inferior teachers appointed
through backdoor policy make the classrooms suffocating ones. There
are many teachers who take the number of periods required, but their
classes are clumsy, boring and lifeless.

Knowledge Environment
Senior faculty members shall engage themselves in teaching

fresh UG and PG students to satisfy their inquisitiveness. But a
sizeable number of faculty members in the country become unwilling
to take undergraduate classes as and when they get senior status. In
the country, teaching and research are considered as two separate
activities, while teaching is perceived as institutional work, research
as a personal agenda for moving upward in the career. Not surprisingly,
infrastructure and administrative procedures that might facilitate
quality research do not exist. Moreover, with the repressive attitude
possessed by so called expert members, the deserving research
projects are not considered for the award. Rather communal and state-
regional feeling, nepotism, sycophancy, political obligation and



favouritism play the deciding role. In such a suffocating environment
research becomes a dead horse. Even, in the case of various awards
such considerations are the order of the day.

In an academic institution, the library is the centre of life for
teachers and students. But in India, the library is almost a ‘ghetto’; in
many universities UG students are not even allowed to use the
university library. Fund is mostly scanty for subscribing journals and
magazines, and the maintenance of available books and journals is
neglected. The availability of e-journals is another deterrent of library
use.

Knowledge Through Internet
The internet facility has caused widespread copying facility in

the country. The availability of online information has kept faculty
members and research students away from the nerve centre library.
Rather using the fingertip based information to develop effective
strategy to strive for new and in-depth knowledge through systematic
research, the facility has been used for plagiarism even by the national
level achievers. However, the internet alone cannot be blamed for
this crime. Copying and manipulation of research data are two major
evils of research throughout the country.

Establishment of World Class Universities
During the 12th five year plan, the NDC has approved setting

up of 14 world-class innovation universities under public-private
partnership. This is thought to be a strategy for “brain gain” to attract
global talent. Rather making some white elephants on borrowed
western world idea, the strategy for establishing universities/institutes
of international standard the country may take up (i) grooming of all
few universities/institutes in each state/region for innovations in their
niche areas, (ii) selection of few of the existing universities/
institutions, and groom them to obtain high standard through
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innovations in select fields of academia, (iii) universities on niche
areas of regional and national importance and to establish disciplines
of research covering such areas, and (iv) creation of educational hubs
in select places having national level institutes effecting strong inter-
disciplinary research and teaching among them.

None of these strategies would be effective unless the very
root causes of academic malice prevalent in the country are uprooted.
On the other hand, any one of these strategies is likely to create
academic racism and a feeling of second class citizenship.  Rather
giving emphasis on select universities/institutes, equal grooming could
be a better proposition.

If we look at the world’s top universities today, they not only
took time, but put serious effort to create knowledge and disseminate
across the world. With their sustained quality research proven through
publications in the best international journals and production of quality
students suitable for the leading institutes, organizations, industries
and companies they could obtain the status today they are at. The
very nature of work culture, appointment and retention of the best
faculty, dedicated research and teaching, wide array of courses, full
administrative support, as well as provision and maintenance of good
infrastructure facility are the driving forces of these standard
universities. Of course money matters, but pumping of huge fund
would not produce results.

Long-term planning with well-orchestrated implementation has
to be taken up with the mission ‘for the quality by the quality’. The
nation has to give emphasis on school level education as well, and to
create tertiary education institutions like poly-techniques, community
colleges etc. Universities to achieve quality shall strive for (i) emphasis
on research based teaching, training and consultancy, (ii) creation of
quality academic environment, (iii) collaboration of all stakeholders,



(iv) self-evaluation, accountability, autonomy, transparency and
innovation, (v) quality assurance through periodic assessment and
accreditation, (vi) student involvement in quality improvement, (vii)
outreaching society at large in developmental activities, (viii) faculty
development for quality enhancement, (ix) freedom from administrative
logjam, (x) prevention of political pressure, nepotism and favouritism,
(xi) adequate funding for research and teaching infrastructure, and
(xii) incentives for meritorious teachers and researchers.

Conclusion
India today could hardly be proud of its academic institutes.

This calls for serious review to find out the limitations. We have to
ask ourselves, whatever we are doing whether right and justified for
the cause of education. The negating issues like corruption, political
inkling, nepotism, favouritism etc. should never be allowed to interfere
having proper rules and code of conduct. All round quality covering
infrastructure, faculty, library, research and teaching shall produce
quality manpower and research output. If all negative parameters
prevalent in our academia are removed and serious efforts made for
progress, world quality would not remain to be unachievable.
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Crisis in Education
Alak K. Buragohain

There has been phenomenal growth or more appropriately
expansion in education in India in the post independence period. The
higher education sector in India is one of the largest in the world–
next only to the USA. This is largely the outcome of the nation's
emphasis on extending the benefit of education to all the sections of
the society in order to bring about an overall development of the
country. The number of schools, colleges, universities and other higher
education institutes across the country has increased at a pace rarely
witnessed in any other nation of comparative standing. At the time of
independence there were 30 universities and 695 colleges. In 2017-
18, according to the report of the All India Survey of Higher Education,
there are 903 universities, 39050 colleges and 10011 stand alone
institutions in the country. There was an urgency to produce high
quality human resource to build the nation that had become
independent after more than hundred years of colonial rule. Years of
persecution, oppression and deprivation of the millions led to
aspiration for education in a free nation and reposed a huge
responsibility on the leadership of the new born country towards
fulfilment of such aspirations.

Now seventy years down the line after independence, what we
witness and experience is a complex scenario mired in
directionlessness, confusion, desperation and frustration. Without
going into the details of the indicators of sucess in the field of



education, if we focus on the two fundamental expectations from
education, it is not difficult to understand our failure. One of the two
basic objectives of education is to enable one to earn a decent
livelihood through the knowledge and the skill that education is
excepted to provide. The other objective of education is to enable
one to live a life of happiness, fulfilment that is deeply rooted in
values, sense of fairness and commitment to fellow citizen and
humanity at large. On both counts what we witness is appalling.
Unemployment amongst the educated is unprecedented. What is of
great concern is that unemployment is because of the fact that most
of our educated youth are without the required knowledge and skill
which make them unemployable. This is a clear indication of the
failure of the teaching-learning exercises that are being carried out in
the large number of educational institutions– from school to the
universities. The data that one obtains from the National Bureau of
Crime Record is revealing the complete lack of values amonst the
educated youth as reflected in the rising crimes committed by the
educated youth, increased addiction to drugs, serious psychological
as well as psychiatric maladies amongst the youth and the high rates
of suicides amongst them. This is a clear indicator that our education
is a failure in as much as to enable our youth to live a healthy life.
These are symptoms of serious flaws in our policies, approaches and
attitudes that call for deep introspection.

Beginning with the University Educaion Commission in 1948-
49 and the famous Kothari Commission in 1964-66, there has been
constant effort towards formulation of an appropriate policy on
education for a country as vast and diverse as India. While these
policy intiatives are sound and worked out with deep insight and
prudence, the same cannot be stated with respect to their
implementation. Massification of education brought in its wake
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massive incongruities and inconsistencies. Lack of professionalism
in the teaching-learning process at every level from the primary to
the tertiary levels produced large number so called educated youth
who possess only a certificate of graduation without the expected
knowledge or any skill. The consequence of this is the generation of
large numbers of unemployable youth who is a burden to the economy
and the society. The craze for higher education has blined the society
in identifying the actual aptitudes of the young students. The carreer
of the student is decided by market driven societal aspirations,
compounded by commercialisation of education. This is creating a
huge crisis for the country. As we are painting a rosy picture about
the demographic dividend to be reaped in the context of the more
than fifty percent population being comprised of young people, there
is a real apprehension about a situation which would be otherwise.

Human resource is the most valuable resource for a country.
This resource can be harnessed only through education that is imparted
imaginatively, scientifically and strategically. Human resource is the
only resource that can bring about all round development of the
country. The country needs robust mechanism to train teachers for
teaching-learning at every level in schools, colleges and in universities.
Without professionally trained teacher in pedagogy we shall continue
to generate the so called educated youth who are devoid of both
knowledge and skill and therefore are of incapable of contributing in
any way to their personal development as well as for the growth and
prosperity of the nation.

Education is not only required for the nation building process.
Education also stimulates the creative, imaginative and innovative
minds of the young and this is how new knowledge is generated. The
most harmful consequence of our flawed education system is
witnessed in our poor performance in today's world and society which



is driven by knowledge and is based on knowledge. This would have
far reaching affect in our society as we slip into decadence in every
sphere of our activities. The fearful thing is that the society is driven
by false sense of aspiration and achievement. We all are denouncing
the present education being examination centric and telling about
the hollowness of such a system. But until and unless the contextual
reality of the society is changed, and institutional transformations
are made possible, there is hardly any scope for amelioration of the
situation. For this societal attitude and mindset have to undergo radical
change. 
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Introduction to Botany
Hem Chandra Sharma

The science that deals with the study of living objects goes by
the common name of Biology (Bios means life: logos means discourse
of science). Since both plants and animals are living, Biology includes
a study of both. Biology is, therefore, divided into two branches,
Zoology (Zoon, animals) which deals with animals, and Botany
(Botane, herb) which deals with plants.

Botany deals with the study of plants from many points of
view. It investigates the external and internal structures of plants,
their functions in regard to nutrition, growth, movements,
reproduction etc; their adaption to the environment, their distribution,
their relationships, classification etc.

Importance and Uses of Plants– We people are surrounded
by a world of plants. We shall have to depend on them for almost all
our daily necessities of life. The primary necessities of man are three
fold– food, clothing, and shelter. All these are extensively supplied
by the plant kingdom.

The chief items of our food are derived directly or indirectly
from plants. The green plants have the unique capacity of synthesizing
complex organic food matters from simple substances in presence of
sunlight. This process involves in taking of carbondioxide gas from
the atmosphere, and giving out of oxygen gas. Thus the plants, apart
from playing the role of universal food producer for animals including
human beings, purify the air, and make possible for life on earth. All
the important food cereals like rice, wheat, maize, millet, barley, oat
etc., pulses, vegetables, fruits etc. are derived directly from the plants.



For clothing again plants are indispensable sources of fibres,
coarse and fine, for the manufacture of garments.

For shelter timber is absolutely necessary for the construction
of houses, buildings etc.

Besides, fats and oils produced by the plants are used as food,
and also in other industries like manufacture of soap, as lubricants,
and in paints and varnishes. Different spices, beverages like tea, coffee,
cocoa, and wines and liquors are also plant products. Plants are the sources
of a large member of medicines indispensable to the mankind. The
wonder drugs of present age the antibiotics penicillin, streptomycin,
chloromycin, aureomycin etc. which have revolutionized the medical
science, are extracted from some of the lower forms of plants. Coal, an
important commodity in the modern civilized world, is nothing that
the remains of buried plants that existed in the past geological ages.
Petroleum, tar, saccharine are also produced from coal. Many other
essential substances like paper, rubber, cork etc. are plant products.

Characteristics of Living Objects– We do not know what
life really is. It is something mysterious and its origin still remains
shrouded in mystery. It is assumed, however, that many millions of years
ago life first came into existence in water as a mass of ‘protoplasm’
(protos, first; plasma, form) from inorganic or non-living substances
as a result of certain physical or chemical changes in them, under
adventitious circumstances. Therefore, protoplasm is the first formed
living material.

The living objects possess some distinctive charactertics by
which they can he distinguished from the non-living.

1. Protoplasm– Life cannot exists without protoplasm. It is the
actual living substance in both plants and animals, and as such
it is the “physical basis of life’’. Protoplasm is a highly complex
mixture of proteins and a variety of other chemical substances
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occurring in definite proportion. It is sensitive to all kinds of
stimuli.

2. Respiration– Respiration is a sign of life. All living beings–
plants and animals respire continuously day and night, and for
this process of respiration they take in oxygen gas from the
atmosphere and give out almost an equal volume of carbon-di-
oxide gas. By the process of respiration the energy stored up
in the food and other materials is released and made use by the
protoplasm for its manifold activities.

3. Movement– Movements are also regarded as the sign of life.
Most of the animals can move freely, while the movements in
most plants are restricted, as they are fixed to the ground.
Moving plants and fixed animals are also not uncommon among
lower organisms. Movements in plants and animals may be
induced or spontaneous.

4. Growth– All living beings– plants and animals grow. Non-living
objects also grow, as does a crystal, or a stone, or a piece of ice.
But they differ in many respects. The growth of the non-living
objects is external, new particles are added on the external
surface of their bodies from outside, as a result of which they
grow, while the growth of the living objects is internal, i.e. it
produces from within new particles beings secreted by the
protoplasm in the interior of their bodies.

5. Nutrition– A living being requires to be supplied with food.
The food is ultimately digested and assimilated by the
protoplasm for its own nutrition and growth. Thus a regular
supply of food is very important factor to the living objects.

6. Metabolism– Metabolism is a phenomenon of life. It includes
both constructive or anabolic, and destructive or catabolic
changes that are constantly going on in the living body.



Anabolic changes lead to the formation of food substances
and the construction of protoplasm, while the catabolic changes
result in their breaking down, ending in the formation of variety
of chemical substances.

7. Cellular Structure– All living bodies are composed of
characteristic types of structural units called cells. A cell is an
organized mass of living substance called protoplasm with a
membrane or wall surrounding it. This cellular structure is an
exclusive feature of all living organism.

8. Reproduction– All living beings possess the power of
reproduction. They can give rise to new young ones like
themselves. But non-living objects have no such power. They
may mechanically break down into a number of irregular parts,
but there is much difference between these parts and new young
ones produced by the living organisms.

9. Life Cycle– All living organisms follow a definite life cycle
of birth, growth, reproduction, and death. The plant or the
animal is born, and gradually it grows into its characteristic
form and size. In course of time, it reproduces to maintain the
continuity of the species, and also to multiply in number.
Ultimately the organism dies.
Distinction Between Plants and Animals– It is very difficult

to make a distinction between unicellular animals and plants; but higher
plants and higher animals are readily distinguished from one another by
their possession of distinctive organs in both case for definite functions.
As such, no hard and fast line of distinction can be drawn between plants
and animals. The distinguishing features in general are as follows:

1. Chlorophyll– Chlorophyll– the green colouring matter is a
characteristic feature of plants with the exception of total
parasite and fungi. Chlorophyll is contained in special

Introduction to Botany



protoplasmic bodies, called the plastids. Chlorophyll and
plastids are conspicuous by their absence in animal cells.

2. Movement– Plants grow fixed to the ground or remain attached
to the substrata, and as such they cannot bodily move from
one place to another, except some lower forms of plants; while
the animals can move freely from one place to another in search
of food and shelter etc. except a few species which remain
attached to the substrata.

3. Growth– The regions of growth are localized in the case of
plants, lying mainly at the extremities i.e. root apex and stem
apex, and also in the interior, i.e. growth is both apical and
inter-calary; while in the case of animals growth is not localized
to any definite regions, i.e. all parts grow simultaneously.
Moreover, in case of plants growth proceeds until death, while
in case of animals growth ceases long before death.

4. Food– Green plants absorb water and inorganic salts from the
soil and carbon-di-oxide from the atmosphere, and prepare food
materials out of them mainly in the leaves with the help of
chlorophyll in presence of sunlight. Animals, being devoid of
chlorophyll, have no such power of manufacturing their own
food. They are solely to depend directly or indirectly on plants
for food. It is also to be noted that plants take in food in solution
only, whereas animals can take in solid as well as liquid food.

5. Cell-wall– Both plants and animals are cellular in composition.
Each plant cell is surrounded by a distinct but dead wall
composed of cellulose called cell-wall, which each cell of
animals is surrounded by a living membrane composed of
protoplasm called plasma membrane.

6. Organs– Various organs such as the organs of locomotion,
respiratory organs, excretory organs, etc. have reached perfection



in animals for efficient functioning, but in plants these organs
are simple in construction or even altogether absent.
Main Groups of Plants– Quite a large member of plants exist

in this earth of nature. Nearly 359725 plants have been identified,
described and named by the botanists up till now, and quite a large
number still remains unknown. They are not only large in number,
but are equally varied in nature.

Attempts to classify plants had been made even by early ancients
like Theophrastus in Greece and the Indian sages in the age of the
Upanishads. Since the sixteenth century, different systems of classification
have been proposed. Modern classification is really systematic as it
is based on the inter-relationships amongst the plant groups.

There are two divisions of the plant kingdom, viz. Cryptogams
(kryptos means concealed; gamos means marriage) and Phanerogams
(phaneros means visible; gamos means marriage). Cryptogams are
lower plants which never bear flowers and seeds; and Phanerogams
are higher plants which always bear flowers and seeds. Thus
Cryptogams may be regarded as “flowerless” or “seedless” plants
and planerogams may be regarded as “flowering” or “seed bearing”
plants.

A. Cryptogams– the main groups of Cryptogams from the lower
types to the higher are the following:
1. Thallophyta: The Thallophyta are lower cryptogams in

which the plant body in not differentiated into the root,
stem and leaf. Such an undifferentiated plant body is called
a thallus, and the thallus bearing plants are known as the
Thallophyta. The following are the main groups of
Thallophyta:
a) Algae– Algae are generally green Thallophyta containing

chlorophyll, although this colour may be masked by some
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other colouring matters. They mostly grow in water and
are of various forms. E.g. Spirogyra, Nostoc, Ectocarpus,
Polysiphonia etc.

b) Fungi– Fungi are the non-green Thallophyta containing
no chlorophyll. They grow mostly on land either as
saprophytes or as parasites. They may also be of various
froms like the Algae. E.g. Mucor, Yeast, Agaricues,
Fusarium etc.

c) Bacteria– Bacteria are the smallest known organisms,
not visible at all to the naked eyes. They are unicellular,
non-green and usually spherical or rod-like. They occur
almost everywhere, and are parasites or saprophytes. E.g.
Bacillus Streptococcus, Spirillum, Vibrio etc.

d) Lichen– Lichen is a peculiar combination of an Alga
and a Fungus– the two living organisms live together
deriving mutual benefit. The Alga manufactures food
materials which become available to the Fungus, and
the later absorbs and retains water, and thus keeps the
Algal cells moist. They constitute an extraordinary group
of greyish green plants which grow on rocks, dead
woods, tree-trunks etc. E.g. Usnea, Dermatocapon,
Endocarpon, Tylophoron, Collema etc.

2. Bryophyta: The Bryophyta area group of higher
Cryptogams in which the plant body may be thalloid or
leafy. They develop some root-like structures called
rhizoids, but no true roots, and the conducting tissue is
also very simple and primitive. They grow on moist ground,
old damp walls, barks of trees etc., forming a sort of
beautiful green carpet. There are three groups of bryophyta:
a) Hepaticae: Hepaticae has dorsiventrally differentiated



Gametophytes, which are externally either simple or
differentiated into stems and leaves. Internally they may
be homogeneous or composed of different kinds of
tissues. Sex organs are always borne on the dorsal surface
of the thallus. The sporophyte is very simple or
differentiated into a foot, a seta, and a capsule, and these
are always borne on the dorsal surface of the thallus.
The sporophyte is very simple or differentiated into a
foot, a seta, and a capsule, and these are always entirely
dependent upon the Gametophytes for food. E.g. Riccia,
Marchantia, Sphaerocarpus, Pellia, Calobryum etc.

b) Anthocrotae: Gametophytes of Anthocerotae have
distinct dorsiventral surfaces, and are of simple external
forms. The  internal construction is homogenous. The sex
organs develop on the dorsal surface, and are embedded
into the tissue of the thallus. The sporophytes are
differentiated into a capsule, and a foot. The lower part
of the capsule corresponding to the position of the seta
is highly meristematic. The sporogeneous tissue is
developed from the Amphithecium, and not from the
endothecium, which is transformed into columella. E.g.
Anthoceros, Megaceros, Notothylas etc.

c) Mushi: Mushi are a heterogenous series in which there
are no such differences between the orders as there are
among the Hepaticae. There are two phases in the
developments of the gametophyte. The spore germinates
to form a thalloid of filamentous body known as
protonema of simple construction. The protonema gives
rise to a leafy branch which bears sex organs. Rhizoids
of the gametophytes are multicellular. The sporophyte
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is differentiated into a foot, a seta and a capsule, and are
semi-parasitic upon the gametophyte for food. E.g.
Polytrichum, Sphagrum, Funaria etc.

3. Pteridophyta: The Pteridophyta are the highest group of
cryptogams in which the plant body is differentiated into
true roots, an underground horizontal stem, the rhizome, or
an erect stem, and well developed green leaves. The plant
body is more complicated with development of conducting
and mechanical tissues. They bear spores on their leaves
by which they reproduce and multiply. The following are
the main groups of the Pteridophyta:
a) Psilophytineae– the sporophyte may be provided with

very minute leaves or leafless at all. Roots are generally
absent in the fossil forms. The sporoangia are terminal
and occur singly at the tips of the branches. E.g.
Psilotum, Rhynia, Asteroxylon etc.

b) Lycopodineaz– the sporophyte is differentiated into
roots, stems and leaves. The leaves are minute and
generally spirally arranged. The branching of the stem is
commonly dichotomous. The sporangia are borne singly
on the adaxial surface of the sporophylls and contain
either homospores or heterospores. The sporophylls may
or may not form cone or strobilus. E.g. Lycopodium,
Lepidodendron, Selaginella, Isoetes etc.

c) Equisetincae– the sporophyte is differentiated into roots,
stems and leaves. The stem is provided with distinct nodes
and internodes. The sterile leaves are either macrophyllous
or microphyllous and are normally arranged in whorls.
The sporangia are borne in groups on the lower surface
of the peltate sporophylls, arranged on a special structure



called the sporangiophore and form a distinct strobilus.
The sporophyte is generally homosphorous. E.g.
Equisetum, Calamites, Sphenophyllum, Hyenia etc.

d) Filicineae– the sporophyte is normally differentiated
into roots, stems and leaves. The leaves are generraly
macrophyllus and are spirally arranged. The sporophylls
and the sterile leaves are morphologically alike and they
never form any strobilus or cone. The sporangia are borne
in groups forming sori, either on the margins or near
about the centre on the abaxial surface of the sporophylls.
E.g. Archaeopteris, Ophioglossum, Polypodium,
Marsilea, Salvinia etc.

B. Phanerogams– the main group of Phanerogams from the lower
form to the higher are the following :
1. Gymnosperms: The Gymnosperms are naked-seeded

plants, in which the seeds are not enclosed in the fruits.
They may be regarded as lower ‘‘flowering plants’’ in which
the flowers are unisexual, either male or female, simple in
construction and primitive in nature. The following are the
main groups of Gymnosperms:
a) Cycadophyta– the Cycadophyta are characterised by

the plants of comparatively smaller size with unbranched
stems, pinnately compound leaves, thick cortex, scanty
wood, large pith, and usually simple cones. E.g. Cycas,
Williamsonia, Calymmatotheca.

b) Coniferophyta– the Coniferophyta are characterised by
the plants of comparatively large plants with extensively
branched stems, simple leaves, scanty cortex, thick wood,
small pith and generally compound female cones and
simple male cones. E.g. Pinus, Taxus, Gnetum etc.

Introduction to Botany



2. Angiosperms: The Angiosperms are closed-seeded plants,
in which the seeds are enclosed in the fruits. They may be
regarded as higher ‘‘flowering plants in which the flowers
are complicated in contruction and advanced in nature.’’ The
following are the main groups of Angiosperms:

a) Dicotyledons– the Dicotyledons included those plants
in which the embryo of the seed bears two cotyledons
and the flower generrally bears five petals or multiple of
this; other characteristics are reticulate venation of leaves
and taproots in the root system. E.g. Magnifera indica,
Shoreabusta, Tectona grandis etc.

b) Monocotyledons– the Monocotyledons include those
plants in which the embryo of the seed bears only one
cotyledon and the flower generally bears three petals or a
multiple of this; other characteristics are parallel venation
of the levaes and fibrous roots in the root system. E.g.
Orzyza sativa, Triticum vulgare, Saccharum officinarum,
Cocos nucifera, Areca catechu, Musa sapientum etc.

Plants Kingdom

Cryptogams Phanerogams

Thalophyta Bryophyta Pteridophyta Gymnosperms Angiosperms

Algae Fungi Bacteria Lichen Cycadophyta Coniferophyta

Hepaticae Anthoceratae Mushi Dicotyledons Monocotyledons

Psilophytineae Lycopodineae Equisetineae Filicineae



Number of Species Recorded:
Thallophyta – 126500
Bryophyta – 23525
Pteridophyta – 10000
Gymnosperms – 700
Angiosperms – 199000
Total Species = 359725

Branches of Botany– Botany is the science of plant life. As
such it includes everything which has reference to plants. Botany, like
other science subjects, may be studied from two aspects– the pure and
the applied or economic. Pure Botany deals with the study of plants as
a part of nature and Applied Botany, as it is applied to the well-being
of mankind. As a whole, the subject may be divided into the following
branches:

1. Morphology: (morphe means form; logos means science or
discourse) So morphology deals with the study of forms and
characters of different plant organs such as roots, stems, leaves,
flowers, fruits and seeds. The study of external structures of
these organs is otherwise known as external morphology, and
the study of internal structure of these organs is known as
internal morphology or histology.

2. Histology: (histos means tissues) The study of detailed
structure of tissues making up a particular organ or a part is
called histology. The study of the gross internal structure of a
plant organ is called anatomy (ana means asunder; temnin
means to cut). The study of the cell structure with special
reference to the behaviour of the nucleus is called the cytology
(kytos means cell).

3. Physiology: (physis means nature of life) Physiology deals with
the various functions performed by the plants. Functions may
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be vital performed by the living matters, i.e., by the protoplasm;
or mechanical performed by certain dead tissues.

4. Ecology: (oikos means house) Ecology deals with the relationship
that exists between an individual plant, or a plant community
and its surroundings.

5. Plant Geography: Plant Geography deals with the distribution
of plants in the different parts of the world, and the factors
responsible for it.

6. Palaeobotany: (palaios means ancient) Palaeobotany deals
with the study of plants preserved in the form of fossils in the
earth's strata in past geological ages.

7. Genetics: Genetics deals with the study of facts and laws of
inheritance of characters from generations to generations.

8. Organic Evolution: Organic Evolution deals with the study
of the sequence of descent of more recent, more complex, and
many more advanced types of plants (or animals), from the
earlier, simpler and more primitive types through successive
stages in different periods of the earth.

9. Taxonomy or Systematic Botany: (taxis means arrangement)
Taxonomy deals with the description and identification of
plants, and their classification into various natural groups
according to the resemblences and differences in their
morphological characters.

10. Applied or Economic Botany: Economic Botany deals mostly
with the utilization of plants and plant products for the well-
being of mankind. It may also be divided into several branches,
such as– (a) agriculture dealing with cultivation of crops for
food and industry; (b) horticulture dealing with the cultivation
of garden plants for flowers and fruits; (c) pharmacognosy
dealing with the study of medicinal plants with special



reference to preparation and preservation of drugs; (d) plant
pathology dealing with the diagnosis, cure and prevention of
plant diseases; (e) plant breeding dealing with the cross-
breeding of plants evolving newer and more improved types
with desired characters; (f) forestry dealing with the study of
forest plants for timber and other forest products etc. 
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‘‘When you educate a boy you educate an
individual only, but when you eduacte a girl you educate an entire
family.’’ 



‘‘Women were taught some as the fine arts like
dancing and singing which were regarded as accomplishments unfit
for men.’’ 
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