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· National Facilities: 
Herbarium and Botanic 
Garden

· Floriculture and 
Landscaping

· Phytoremediation for 
clean environment 

· Developing transgenic 
plants for agriculture & 
industries

· Plants and plant-based 
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oSKkfud rFkk vkS|ksfxd vuqla/kku ifj"kn~
vuqla/kku Hkou] 2 jQh ekxZ] ubZ fnYyh&110 001

COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH
Anusandhan Bhawan, 2, Rafi Marg, New Delhi-110 001

MkW- e/kqdj vksadkjukFk xxZ
egkfuns'kd
Dr. M.O. Garg
Director General

Message

t gives me immense pleasure to learn that CSIR-Na�onal Botanical Research Ins�tute (CSIR-INBRI), Lucknow and Interna�onal Society of Environmental Botanists (ISEB) based at CSIR-NBRI 

are jointly organizing the Fi�h Interna�onal Conference on Plants and Environmental Pollu�on 

(ICPEP-5) during February 24-27, 2015 at CSIR-NBRI Campus, Lucknow, India.

One of the major problems faced by mankind today, the 'environmental pollu�on' has grown 

to alarming levels in the past few years. In the last century, the fast pace of industrializa�on, 

increasing demand for food, shelter and energy and over exploita�on of natural resources, were 

mainly responsible for crea�ng the problem of environmental pollu�on in developed countries. 

It's �me now that this problem is addressed in right earnest and in an inclusive manner. Also, an 

enabling framework needs to be put in place for the same.

Vegeta�on plays an important role in cleansing the environment. There are research based 

evidences about the same. Further, deciduous plants are found to absorb about a third more of a 

common class of air-pollu�ng chemicals than previously thought of. Thus plants have a very vital 

role in cleansing the environment. They being the natural resource could be gainfully u�lized to 

address the pollu�on related problems faced by our ecosystem.

I hope that ICPEP-5 will provide an interac�ve pla�orm for the in-depth delibera�ons on the 

burning problems of environmental pollu�on and the role of plants for its ameliora�on. This 

would be leading to learning as well from each other's experience.

I wish the ICPEP-5 a grand success and congratulate all the members of CSIR-NBRI and ISEB 

family for this extremely relevant and �mely ini�a�ve.

New Delhi

February 25, 2015      (M.O. Garg)

Tel. : 91-11-23710472, 23717053, Fax : 91-11-23710618,E-mail : dgcsir@csir.res.in, dg@csir.res.in
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Dr. Chandra Shekhar Nautiyal

Director

VkVk buksos'ku QSyks] ,Q,u,] ,Q,u,,llh] ,Q,u,,,l

TATA Innovation Fellow, FNA, FNASc, FNAAS

Welcome

t is indeed a matter of great pride for me that Council of Scientic & Industrial Research-INational Botanical Research Institute (CSIR-NBRI) and CSIR-NBRI based International Society 

of Environmental Botanists (ISEB) have joined hands to organize Fifth International Conference on 

Plants and Environmental Pollution (ICPEP-5) at NBRI during 24-27 February, 2015. During the 

past, four conferences of this series were successfully organized with a sizable internal and 

overseas participation. My association with ISEB is from the day it was founded and for the past 

ve years, I have the privilege of working as its President. I have developed a close rapport with 

them and have come to admire the signicant contributions made by them through this symbiotic 

relationship. I am sure; ICPEP-5 will be a land mark success, which will leave a signicant imprint 

on the participants in this Conference.

On behalf of CSIR-NBRI and ISEB, and on my own personal behalf, I extend a very warm 

welcome to our distinguished delegates from 27 countries of the world. I hope that your 4-day 

sojourn in Lucknow, the Science City of North India will be highly fruitful and enjoyable. CSIR-

NBRI is an internationally reputed plant institute. I invite you to visit the sprawling garden campus 

of the Institute and well equipped laboratories, and interact with our scientists.

Date : 18th February, 2015      (C.S. Nautiyal)
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Message

V. S. Ramamurthy
Emeritus Professor
National Institute of Advanced Studies
Bengaluru 560012 

 am glad to know that National Botanical Research Institute, ILucknow is organizing jointly with the International Society of 

Environmental Botanists the fth International Conference on Plants 

and Environmental Pollution in Lucknow during February 24-27, 2015. 

Anthropogenic pollution is one of the negative offshoots of 

increasing population and rapid industrialization. It has always been 

recognized that nature has provided a complex feed back system to 

keep pollution under control using the plant diversity. However, we 

have perhaps reached a level where we need to learn from nature and 

design new interventions that could lead to a safer future for the entire 

humanity. 

I wish the Conference all success.

V.S. Ramamurthy
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Message

CSIR-Central Institute of Medicinal and Aromatic Plants
(Council of Scientific & Industrial Research, New Delhi)

Kukrail Picnic Spot Road, P.O. CIMAP, Lucknow - 226 015, U.P., India

lh,lvkbZvkj&dsUnzh; vkS"k/kh; ,oa lxa/k ikS/kk laLFkku
¼oSKkfud rFkk vkS|ksfxd vuqla/kku ifj"kn] ubZ fnYyh½

dqdjSy fidfud LikWV jksM] iks-vks-&y[kuÅ & 226 001] m-ç-] Hkkjr

CSIR-NBRI

 am extremely delighted to learn that International Society of IEnvironmental Botanists (ISEB) and CSIR-National Botanical 

Research Institute (CSIR-NBRI) will be jointly organising the Fifth 

International Conference on Plants & Environmental Pollution (ICPEP-

5) at CSIR-NBRI from 24 to 27 February, 2015. It is also satisfying to note 

that various topics to be discussed during the conference include 

climate change, biodiversity, environmental biotechnology, plant 

response to environmental pollution, bio-indication and 

bioremediation, plant-microbe interaction, among others. I am sure 

that the participants of ICPEP-5 would gain immensely through 

various presentations and interaction during 4-day conference to be 

attended by distinguished scientists and researchers from India and 

abroad.

I wish the Fifth International Conference on Plants & 

Environmental Pollution (ICPEP-5) a great success.

(Anil Kmar Tripathi)

izks- vfuy dqekj f=ikBh
funs'kd
Prof. Anil K. Tripathi
Director

12 February, 2015

Phone : +91-522-2359623, +91-522-2719055, Fax : +91-522-2719072; E-mail : director@cimap.res.in
HQ, Lucknow, Research Centres : Bangalore, Hyderabad, Pantnagar, Purara

www.cimap.res.in
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Message

Dr. Viney P. Aneja                          
Professor, Air Quality
Professor, Environmental Technology

y very best wishes for the success of Fifth International MConference on Plants and Environmental Pollution (ICPEP-5). I 

was the Keynote speaker at ICPEP-4 and had a wonderful time. I 

express my deep gratitudefor the delightful hospitality that was 

offered to me during my visit. I made many good friends. 

I want to congratulate National Botanical Research Institute in 

Lucknow and the International Society of Environmental Botanists for 

their vision in advancing scholastic interactions. I also want to 

congratulate the organizers for providing an international forum to 

discuss all aspects of environmental-biospheric interactions. I feel 

gratied that I have been a part of ICPEP.

Wherever we live, we are ultimately dependent on the global 

environment which inuences, directly and indirectly, every aspect of 

our daily lives and the conditions of life on our planet. So there can be 

few more important tasks than to seek to understand and respond to 

the environmental changes including climate that appear already to be 

having  a profound impact on the ne balance between the 

environment and the biosphere/ecosystems.From the Rig Vedas we 

learn the philosophy of “VasudhaivaKutumbakam”, which means the 

whole universe is one family. This principal is crucial in guiding us to 

think of protecting the global commons whether it be the environment, 

or plants and vegetation, or climate, or maintenance of peace.  If we are 

one family, then the Earth is our home. Learning to safeguard that 

home, to provide a healthy and a sustainable world, is perhaps the 

greatest gift we can give to the future generations. This International 

Conference represents a signicant milestone in helping frame some of 

these critical, relevant, and timely issues.

I wish you every possible success with the ICPEP-5 and will look 

forward to hearing about your deliberations.

Viney P. Aneja

Department of Marine, Earth, 
and Atmospheric Sciences

Room 5136 Jordan Hall, Campus Box 8208
North Carolina State University
Raleigh, NC 27695-8208, U.S.A.

http://www.meas.ncsu.edu/airquality
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Message

 am very happy to know that the International Society of IEnvironmental Botanists (ISEB) is organizig the 5th International 

Conference on Plants and Environmental Pollution (ICPEP) at 

Lucknow in collaboration with CSIR National Botanical Research 

Institute from 24th to 28th February 2015. It is nice to see that this 

society that we founded some 20 years back continues to be active and 

has been successfully organizing these conferences at regular intervals. 

I have been a participant in all the previous ICPEP conferences and 

have seen how they strengthened the interaction amongst various 

groups for a common cause of improving the environment primarily 

through the use of plants. Over the past 20 years the environmental 

concerns have grown due to several factors and the proposed 

conference, I am sure, will address these concerns.

I wish all the delegates of the conference stimulating discussions 

and hope that the interactions at the conference will generate several 

inter institutional and international collaborative projects amongst the 

interested groups. It is through the joint efforts that scientists can 

accelerate the development of newer technologies to combat the 

environmental pollution.

I am particularly happy that CSIR-NBRI and its authorities 

continue to take keen interests in the activities of ISEB and provide 

valuable support for organzing various activities including the ICPEP. 

I wish all the participants a pleasant stay at Lucknow and fruitful 

discussions at the conference. I wish the conference a grand success.

Dr. P.V. Sane
Principal Advisor
Agri Biotech R and D

Regd.Office : Jain Plastic Park, P.O. Box 72, N.H. No. 6, Jalgaon-425 001 India
Tel. : +91-257-2256011, Fax +91-247-2256111

E-mail : jis@jains.com Visit us at : www.jains.com
CIN L29120MH1966PLC042026

P.V. Sane
Former Director, NBRI and Founder President ISEB

Lord Mahaveer
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Message

Dr. David A. Grantz, Ph.D.
Plant Physiologist
University of California at Riverside
Climate Change-Air Quality-Biofuels

elegates-ICPEP-5D
It is my pleasure to extend my best wishes and hopes for a very 

successful meeting of the Fifth International Conference on Plants and 

Environmental Pollution. Having attended this excellent conference in 

the past, I know of the great value that these international interactions 

hold for moving the science forward and for establishing long-lasting 

friendships and collaborations. Only through these types of 

interactions can truly global challenges be addressed.

 In an era of increasing human pressure on the planet that we share, and 

as the ecosystem services upon which we all depend become 

increasingly strained, there is ever greater need for these interactions 

and the collaborative research that they can produce. I regret that I am 

unable to attend this conference, but I will look forward with 

anticipation to the results of the discussions that will take place.

 Sincerely,

David A. Grantz
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Shaan-e-awadh

Lucknow is the capital city of Uttar Pradesh and it 

has always been a multicultural city. Courtly manners, 

beautiful gardens, poetry, music, and ne cuisine 

patronized by the Persian-loving Shia Nawabs of the 

city are well known amongst Indians. Lucknow is 

popularly known as the The City of Nawabs.

The Gomti River, Lucknow's chief geographical 

feature, meanders through the city and divides it into 

the Trans-Gomti and Cis-Gomti regions. Situated in 

the middle of the Indus-Gangetic Plain, the city is surrounded by rural towns and villages: the 

orchard town of Malihabad, Kakori, Mohanlal ganj, Gosainganj and Chinhat.

Lucknow has a humid subtropical climate with cool, dry winters from November to February 

and dry, hot summers from April to June. The rainy season is from July to mid-September, when 

the city gets an average rainfall of 896 millimetres. In winter the maximum temperature is around 
o o o o o o25 C (77 F) and the minimum is in the 3 C (37 F) to 7 C (45 F) range. Summers are extremely hot 

o o o owith temperatures rising into the 40 C (104 F) to 45 C (113 F) range, the average highs being in the 

high of 30s (degree Celsius).

History

"Lucknow" is the anglicized spelling of the local pronunciation "lakhnau". According to one 

legend, the city is named after Lakshmana, a hero of the ancient Hindu epic Ramayana. The legend 

states that Lakshman had a palace in the area, which was called Lakshmanapuri ("Lakshmana's 

city"). The settlement came to be known as Lakhanpur (or Lachhmanpur) by the 11th century, and 

later, Lucknow. Yet another theory states that the city's name is connected with Lakshmi, the 

Hindu goddess of wealth. It was originally known as Lakshmanavati ("fortunate"). Over time, the 

name changed to Laknau. There is another story that Lucknow was named after a very inuential 

architect called "Lakhan Ahir" who planned and built the fort "Quila Lakhan". The "Quila Lakhan" 

later became "Lucknow".

About Lucknow
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There are no accounts of when the modern name 

(Lucknow or Lakhnau) was rst used Ibn Battuta, in his 

writings during 1338-41, mentions the town as 

"Alakhnau", when it was a part of Muhammad bin 

Tughluq's empire. Abdul Halim Sharar, in his book 

Guzishta Lucknow, mentions that the present name of 

the city was not in use before Akbar's reign

The Nawabs of Lucknow, in reality the Nawabs of 

Awadh, acquired the name and rose to prominence 

when Asaf-ud-Daula, the fourth nawab, shifted his 

court to the city from Faizabad in 1775. The city became North India's cultural capital, and its 

nawabs, best remembered for their rened and extravagant lifestyles, were patrons of the arts. 

Under their dominion, music (Thumri, Khayal, Dadra, Qawalis, Ghazals and Sher-O-Shairi) and 

dance (especially Kathak) ourished, and construction of numerous monuments took place. Of the 

monuments standing today, the Bara Imambara, the Chota Imambara, and the Rumi Darwaza are 

notable examples. One of the Nawab's enduring legacies is the region's syncretic Hindu–Muslim 

culture that has come to be known as the Ganga-Jamuni tehzeeb.

During the First War of Indian Independence in 1857, the Indian Mutiny according to the 

Britisher's, the patriotic rebels seized control of the state, and it took the British 18 months to 

reconquer the region. During that period, the garrison based at the Residency in Lucknow was 

besieged by rebel forces during the Siege of Lucknow. Today, the ruins of the Residency and the 

Shaheed Smarak offer an insight into Lucknow's role in the events of 1857.

HISTORICAL MONUMENTS AND OTHER BUILDINGS OF TOURIST INTEREST

Lucknow's buildings show different styles of architecture with the majority built during 

British or Mughal rule. Most of these buildings lie in the old part of the city. Among the extant 

architecture there are religious buildings such as Imambaras, mosques, and other Islamic shrines as 

well as secular structures such as enclosed gardens, baradaris, and palace complexes. Styles of 

architectures from various cultures can be seen in the historical places of Lucknow. The University 

of Lucknow shows a huge inspiration from the European style while Indo-Saracenic Revival 

architecture is prominently present in the Uttar Pradesh Vidhan 

Sabha building and Charbagh Railway station. 

The Bara (big) Imambara: Bara Imambara in Hussainabad is a 

colossal edice built in 1784 by the then Nawab of Lucknow, Asaf-

ud-Daula. It was originally built to provide assistance to people 

affected by the deadly famine, which struck the whole of Uttar 

Pradesh in the same year. It is the largest hall in Asia without any 

external support from wood, iron or stone beams.The monument 

is said to have required approximately 22,000 labourers during 

construction.

The Rumi Darwaza: The Rumi Darwaza, was also built by Nawab 

Asaf-ud-daula in 1784, it is 60 feet (18m) tall and served as the 

entrance to the city of Lucknow. It is also known as the Turkish 
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Gateway, as it was erroneously thought to be identical 

to the gateway at Constantinople. The edice provides 

the west entrance to the Great Imambara and is 

embellished with lavish decorations.

The Chattar Manzil: The Chattar Manzil, which 

served as the palace for the rulers of Awadh and their 

wives is topped by an umbrella-like dome and so 

named on account of Chattar being the Hindi word for 

"umbrella". Opposite Chattar Manzil stands the 'Lal 

Baradari' built by Nawab Saadat Ali Khan I between 

1789 and 1814. It functioned as a throne room at coronations for the royal courts. The building is 

now used as a museum and contains portraits of men who played major roles in the administration 

of the kingdom of Awadh.

The Chhota (small) or Hussaini Imambara: Situated to the west of Bara Imambara. It is a truly 

exceptional monument of Mughal architecture build by Nawab Mohammad Ali Shah (1837-1842), 

it is more ornate in design with exquisite chandeliers, gilt edged mirrors, silver mimbar and 

colourfull stuccos which adorn the interiors. A golden dome and ne calligraphy on the exterior of 

the building 

Hussainabad Picture Gallery: Built by Nawab Mohammad Ali Shah as a Baradari (a rest house) 

literally meaning “having 12 doorways” and situated at a short distance away from the Chhota 

Imambara. It is now a gallery for display of life size portraits of the Nawabs of Avadh.

The Hussainabad Clock Tower: Situated between the two Imambaras, but across the road. It was 
stconstructed in 1887 to mark the arrival of Sir George Couper, 1  Lieutenant of the United Province 

of Avadh. Tower is 221 feet and a ne example of British architecture in India.

The Residency: The construction of this complex overlooking the river Gomti, was undertaken by 

Asaf-ud-Daula and completed by nawab Saadat Ali Khan in 1800. Originally meant to be a rest-

house for the English visitors, the whole campus became an exclusive European settlement. It was 

the scene of dramatic events during the rst war of independence.

The Shaheed Smarak (Martyrs Memorial): Thoughtfully constructed opposite the Residency and 

in a well laid-out park along the Gomti bank, this candle-shaped tower of pure white marble was 

erected in the memory of the martyrs who laid their lives during the freedom movement of India.

The Shah Najaf Imambara: Situated is adjacent to the CSIR-National Botanical Research Institute 

on the bank of river Gomti. This imambara was 

constructed by Nawab Ghazi-ud-Din Haider during 

1814-1827 and designed as a replica of Hazrat Ali's 

tomb at Najaf in Iraq. The Nawab lies buried here with 

three of his begums, Sarfaraz Mahal, Mubarak Mahal 

and Mumtaz Mahal.

The Dilkusha Palace: Built in Gothic style in the midst 

of a garden by nawab Saadat Ali Khan it served as an 

out-of-town recreational palace (hearts delight) for the 

nawab and his friends. A major part of this palace was 
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destroyed during the uprising of 1857.

The La Martiniere College: It was built around 1800 by 

Lord Claude Martin, a French general, turned 

architect. It incorporates the features of Italian 

architecture, fusing with native attributes of Hindu 

and Mughal architecture. He had willed the building to 

be used as a model educational institution and that is 

what it has come to be.

The Vidhan Bhavan or the Council House: A very ne 

and impressive example of fusion of eastern and 

western styles of architecture made of sand stone. The foundation for it was laid in 1922 by Sir 

Harcourt Butler and the construction was completed in six years. It houses the bicameral legislature 

and the secretariat of the State government and lies in the heart of the city on the railway station 

road.

The Charbagh Railway Station: It is the main rail junction of Lucknow, constructed around 1914. It 

is considered to be one of the most beautiful among those of the other railway stations of the 

country. Build in Rajasthani and Mughal architecture, with symmetrical small minarets and domes 

of different sizes, make it a very attractive and impressive building.

Tombs of Saadat Ali Khan & Khurshid Zadi: The imposing twin tombs of Nawab Saadat Ali Khan 

and his wife Khurshid Zadi are examples of Avadh architecture.

Dr. Ram Manohar Lohia Park: It is one of the most famous parks of the city spread over an area of 

87 acres of land at Lohia Path in Gomti Nagar. Dedicated to the renowned thinker and mass leader 

Dr. Ram Manohar Lohia, the park houses a grand staue of Dr. Ram Manohar Lohia and lush green 

atmosphere. The rare species of trees, articial lake, fountains, huts, swings, boating and the gallery 

dedicated to the famous socialist leaders are the other attractions.

Dr. B.R. Ambedkar Samajik Parivartan Sthal: The Samajik Parivartan Sthal, spread over 107 acres 

of land in Gomtinagar, is dedicated to the memory of Dr. Ambedkar. 

Kukarail Reserve Forest: On the outskirts of lucknow, Kukrail Reserve Forest has been developed 

by the Department of Forest. It houses a deer park and one of the nurseries of the endangered 

species of crocodiles in India. One of the favourite picnic  spots in Lucknow, it boasts of a Chilren's 

Park, Cafeteria and Rest House.

C U I S I N E ,  A R T S ,  H A N D I C R A F T S  A N D 

LITERATURE

The Awadh region has its own distinct "Nawabi"-

style cuisine. The best-known dishes of this area consist 

of various kinds of biryanis (a rice dish made with 

spices, and meat or vegetables), kebabs (dish of pieces 

of meat, sh, or vegetables roasted or grilled on a 

skewer) and breads. Kebabs are served in a variety of 

styles; kakori, galawati , shami, boti, patili-ke, ghutwa and 

seekh are among the available varieties. The reputation 
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of Lucknow's kebabs is not limited to the local 

population and the dish attracts people not only from 

other cities but also from other countries.

Lucknow is also famous for its delicious chats, 

street food, kul, paan and sweets. Nahari, a dish 

prepared using meat, is very popular among non-

vegetarians. Sheermal is a type of sweet bread 

(paratha) prepared only in Lucknow. Some 

restaurants in the city are around 100 years old.

Lucknow is known for embroidery works 

including chikankari, zari, zardozi, kamdani, and gota making (goldlace weaving). Chikankari is a 

popular embroidery work well known all over India. This 400-year-old art in its present form was 

developed in Lucknow and it remains the only location where the skill is practised today. 

Chikankari constitutes 'shadow work' and is a very delicate and artistic hand embroidery done 

using white thread on ne white cotton cloth such as ne muslin or chiffon. As a sign of 

recognition, in December 2008, the Indian Geographical Indication Registry (GIR) accorded 

Geographical Indication (GI) status for chikankari, recognising Lucknow as the exclusive hub for its 

manufacture.

The classical Indian dance form Kathak took shape in Lucknow. Wajid Ali Shah, the last 

Nawab of Awadh, was a great patron and a passionate champion of Kathak. Lachhu Maharaj, 

Acchchan Maharaj, Shambhu Maharaj and Birju Maharaj are some of the legendary exponents of 

this dance form who have kept this tradition alive.

Lucknow is also the home city of the eminent gazal singer Begum Akhtar. A pioneer of the 

style. Bhatkande Music Institute University at Lucknow is named after the musician Vishnu 

Narayan Bhatkhande. Bhartendu Academy of Dramatic Arts (BNA), also known as Bhartendu 

Natya Academy, is a theatre training institute. It is a deemed university and an autonomous 

organisation under the Ministry of Culture, Government of Uttar Pradesh. 

The manufacturers of itrs and scents made mostly from the natural sources and blended in 

non-alcoholic bases in various combinations have cast a spell of their perfumes all over the eastern 

world. Shamamat-ul-itr or Itr-e-shamama being a special favourite with the middle-eastern countries 

where it is known as the king of perfumes.

Along with the artistes and artisans, writers and poets of Lucknow have also created a niche 

for themselves in the elds of Hindi and Urdu 

literature.

CENTRE OF EDUCATION

Lucknow is home to a number of prominent 

educational and research organisations. Indian 

Institute of Management Lucknow, Institute of 

Engineering and Technology, Dr. Ram Manohar Lohia 

National Law University, Sanjay Gandhi Post 

Graduate Institute of Medical Sciences and King 

5
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George's Medical University and Babasaheb Bhimrao  

Ambedkar a central university, established in 1996.

A SCIENCE CITY

Setting up of the Birbal Sahni Institute of 

Palaeobotany at Lucknow during the late forties 

started a chain reaction, the following two decades 

witnessed the establishment, of a host of national 

laboratories and institutes in the various elds of R & 

D. Prominent among these institutions are the four 

Council of Scientic & Industrial Research institutes, 

CSIR-Central Drug Research Institute, CSIR-Indian 

Institute of Toxicology Research, CSIR-National 

Botanical Research Institute and the CSIR-Central 

Institute of Medicinal and Aromatic Plants, Indian 

Institute of Sugarcane Research (IISR), Central 

Institute of Sub-tropical Horticulture, Railways 

Research, Design and Standards Organization, 

Geological Survey of India (Northern Region), Sanjay 

Gandhi Post-graduate Institute of Medical Sciences 

(SGPGIMS) and National Research Laboratory for 

Conservation of Cultural Property (NRLC). The chain 

reaction seems to be still on as the city is witness to the 

establishment of the National Bureau of Fish Genetic 

Resources (NBFGR). Besides, there are several other 

research institutions and Ayurvedic, Homoeopathic 

and Unani medical colleges belonging to the State 

Government. Many of these laboratories are multi-

disc ipl inary in  character  and command an 

international repute. Consequently, Lucknow has, 

over the years, become a major centre of scientic 

research, particularly, in the eld of biological sciences. 

The Regional Science Centre, established during the 

mid-eighties, is doing a noble service in inculcating an 

interest in science among school-going children and 

educating them about science around them in their 

daily life.

Of late, Lucknow has become a major I.T. hub of 

northern India and has added another dimension to 

the R & D character of the city. A Cyber Park is being 

developed and soon Lucknow may acquire the status 

of a cyber city as well.
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Established in 1953 as National Botanic Gardens 

(NBG) under the umbrella of Council of Scientic & 

Industrial Research (CSIR), the institute was renamed 

as National Botanical Research Institute (NBRI) in 1978 

to reect its national impact and promote the R & D 

component. Botanic Garden at NBRI surrounds, 

within its limits, the historical Sikandar Bagh laid out 

around 1800 AD by Nawab Wajid Ali Shah, the last 

King of Avad who honoured one of his favourite 

queens “Sikandar Mahal Begum” and named this 

garden as “Sikander Bagh”.

The Institute has grown from a Botanical Garden to an organization providing leadership in 

basic and applied research on various aspects of plant science. It has excelled in herbal 

biotechnologies, genetic engineering, bio pesticides, bio fertilizers, organic cultivation, 

conservation and biodiversity, bio informatics and industrial products. The institute is providing 

leadership by way of consultancies to industry, 

n a t i o n a l  a n d  i n t e r n a t i o n a l  o r g a n i z a t i o n s ; 

participating in policy development. Institute is 

serving the society by women empowerment through

A Glimpse of its R&D Activities

CSIR-NBRI is a front ranking plant based multi-

disciplinary national centre of excellence promoting 

both classical and cutting edge research in Plant 

Biodiversity & Systematics, Conservation Biology, 

Environmental Biology, Molecular Biology & Genetic 

Engineering, Bio-prospection of plant and microbial 

resources, Plant Microbe Interaction and Floriculture.

Conservation, Prospection of Plant Biodiversity & Systematics

The institute carries survey, collection, identication and documentation of the oral wealth 

of the country makes biodiversity assessment and also 

monitors the RET plants. Very few institutions work 

on conservation of lower plants such as Lichen, 

Bryophytes and Pteridophytes etc. CSIR-NBRI has 

made extensive surveys and developed inventories of 

lower as well as higher plants. It is one of the few 

institutions in the world to have a herbarium of 

lichens, apart from large herbarium of higher plants. 

NBRI has a unique distinction of being a pioneer in 

digitizing herbaria for electronic academic exchanges 

and on Bar coding the plants.

CSIR-National Botanical Research Institute
Where plant-based research touches life through innovation
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Exploitation of Microbial Diversity for 

Enhanced Plant Growth & Environment Health

The institute has developed a powerful blend of 

c o n s o r t i u m  c o n s i s t i n g  o f  n o v e l  m i c r o b e s 

(Pseudomonas, Rhizobium, Bacillus and Trichoderma) 

which constitute a synergistic, stable blend of 

inoculants along with synergistic fermented plant 

growth promoting bio-control composition which can 

be applied to agronomic crops, owers, vegetables, to 

digest organic wastes such as press mud and to 

recover degraded ecosystems. Most of these 

technologies have been transferred to industry. Training and demonstrations to U.P. State 

Government employees and farmers for the extension of biofertilizers to eld level has also been 

undertaken by CSIR-NBRI

Designing Plants for future

NBRI possesses knowledge base and technical expertise in the area of plant molecular 

biology and genetic engineering of crop plants for 

basic research and industrial applications. The group 

has advanced expertise in the designing and chemical 

synthesis of genes and plant expression systems. 

Present activities aim at the development of 

genetically engineered plants for agronomically 

improved transgenic cultivars, industrially valuable 

proteins and basic studies on gene expression, 

metabolic  engineering,  plant  development, 

environment responses and phytodiversity. The 

institute has developed know-how for promoting 

shelf life by delayed ripening in crops like mango and banana. Institute also aims to use 

biotechnological approaches for development of owers that could show delayed senescence or 

abscission leading to longer vase lives.

Phytoremediation for Clean Environment 

The Institute has developed expertise on 

phytoremediation, eco restoration, eco auditing, 

environmental toxicology, and abatement of pollution 

in polluted aquatic and land sites. It has developed 

models that are technologically and economically 

feasible for remediation of polluted soils and waters. 

Institute has also undertaken research in Plant 

responses to atmospheric pollution and climate 

change. CSIR-NBRI aims at development of low grain 

arsenic rice cultivars, safe for human consumption 

using molecular and chemical approaches. 



ICPEP-05ICPEP-05

9

Improved Varieties of Medicinal and Industrial 

Crops

NBRI is leader in promoting poppy cultivation by 

developing high yielding varieties and developing its 

agro technology. It works in collaboration with 

Department of Narcotics under a major national 

programme. The institute traditionally is known for 

R&D on ornamental plants. Its leadership in 

promoting Gladiolus cultivation is known to 

everyone. It has developed many new varieties of 

chrysanthemum and other ornamentals by inducing mutation, genetic selections, tissue culture, 

and breeding.

Agro-Technology for Rural Development & Wasteland Utilization

CSIR-NBRI has been working on development of appropriate agro-technology for economic 

plants in diverse cropping systems, aiming at economic utilization of partially reclaimed sodic 

lands. Over the years the scientists have developed 

competencies in the area of sodic soil reclamation in 

diverse  land use  systems,  monitor ing soi l 

improvement, plant growth, yield and quality, 

agronomical and horticultural management. Institute 

is also conducting Training programmes for farmers 

and school children on medicinal, aromatic and other 

economic plants, their use, propagation and 

cultivation, followed by plantation in farmer's 

wasteland and/or in their existing cropping systems. 

Dry ower/cut ower technologies are also being 

disseminated for rural women empowerment.

Plants and plant-based products for human health

Institute has expertise for standardization and quality evaluation of the herbal drugs/ 

formulations and devlop scientically validated standardized herbal products. In the recent past 

CSIR-NBRI has developed Herbal technologies for Lip Balm; lipstick; Sindoor; Gulal; Chew a 

nicotine free herbal formulation; fermented drink; Anti-cough formulation; Soft health drink; 

Ointment for wounds; Antiulcer formulation etc.

State of Art Research Facilities & Services

The Botanic Garden is spread over an area of 

above 25 hectares and has a rich collection of 

indigenous, exotic and threatened plants totaling 

above 5,000 taxa. The Garden houses conservatories 

with a collection of Bougainvillea, Gladioli, Roses, 

Cacti, Succulents, Palms, Canna, Chrysanthemum, 

Orchids and many bulbous plants. The garden also has 
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a small garden with a collection of aromatic and plants 

with foliage of different architecture for the visually 

challenged. The Botanic Garden is open for teachers 

and students from schools and institutes of higher 

learning to enhance their knowledge of plant life and 

take up challenging researches to unravel the 

mysteries of plant growth, development and 

utilization. CSIR-NBRI houses a Herbarium with 

about 300,000 plant specimens. Acts as a Knowledge 

Resource Centre by providing more than 55,000 

volumes; 

subscription to online and print versions of about 350 

foreign and Indian periodicals.

NBRI has state of art laboratories in the eld of 

G e n e t i c  E n g i n e e r i n g ,  M o l e c u l a r  b i o l o g y , 

Pharmacognosy, Tissue Culture, Microbiology, 

Environmental sciences, Natural products, Eco 

toxicology, Plant physiology and Bio-informatics. 

During the last decade there has been a tremendous 

upsurge in the study of plants as source of medicines, 

nutraceuticals, dietary supplements, cosmoceuticals, 

biopesticides and several secondary metabolites. In view of this, the institute has recently, 

established a CIF (Central Instrumentation Facility) with high tech and sophisticated instruments 

to cater the services to the institutes/ organizations/ individuals and developing projects in public 

private partnership (PPP) mode. CIF is National Accreditation Board for Testing and Calibration 

Laboratories (NABL) accrediated laboratory and well equipped for pysico-chemical and analytical 

analysis of various plant based products. Institute also has a Free Air Concentration Enrichment 

facility (FACE) for conducting research under elevated CO  concentrations.2
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ABOUT ISEB
K.J. Ahmad

Secretary ISEB & Organizing Secretary ICPEP-5

International Society of Environmental Botanists 

(ISEB), is a not-for-prot, non-governmental registered 

Scientic Society established at a meeting of some plant 

and environmental scientists held at CSIR-National 

Botanical Research Institute Lucknow (CSIR-NBRI) on 

3 December 1994. ISEB aims to promote the cause of 

environmental pollution, biodiversity conservation, 

bioremediation of environmental pollutants and 

sustainable utilization of natural resources. The 

Society specially focuses on highlighting the role of 

plants in attaining aforementioned objectives.

Starting with 28 founder members, ISEB now 

enjoys a membership of over 450 individuals from all 

corners of India. Its membership also extends beyond 

the shores of India in several foreign countries. ISEB 

publishes a highly popular quarterly semi-scientic 

magazine, ENVIRONEWS of which 81 issues have 

been released so far. The basic objective of this 

newsletter 

i s  t o 

disseminate 

scientic information on various environmental issues 

among non-specialist individuals interested in 

environment and plant science.

From time to time, ISEB organizes educational, 

awareness and training progrmmes, popular and 

scientic lectures, competitions and several other such 

programmes for students and common people.

ISEB and CSIR-NBRI had jointly organized four 

highly successful international conferences on Plants 

and Environmental Pollution in Lucknow in 1996, 

2002, 2005 and 2010 in which leading scientists from 

over 30 countries across the globe had participated. It 

was recommended that the Fifth quadrennial ICPEP 

(ICPEP-5) needed to be organized to provide a forum 

for discussing scientic researches and for exchanging 

knowledge concerning current environmental issues.

As a follow up measure, ISEB and CSIR-NBRI are 
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jointly organizing ICPEP-5 Conference during 24-27 

February 2015 at CSIR-NBRI Campus in Lucknow.

This Conference is aimed at providing a vibrant 

interactive forum for serious deliberations on the 

pressing problems of pollution and the role of plants in 

its amelioration. The deliberations during the 

Conference will focus on climate change, environment 

and biodiversity, environmental biotechnology, plant 

response to environmental pollution, environmental 

impact assessment, bio-indication and bioremediation, 

plant-microbe interaction and waste management. 

Promoting environmental education through outreach 

programmes also needs to be emphasized besides other  

emerging environmental issues.

Detailed technical reports and recommendations 

of the previous Conferences (ICPEP-1 to ICPEP-4) were 

forwarded to relevant International agencies, academic 

institutions and organizations (both government and 

non-government) for their perusal and implementation. 

These can also be accessed from ISEB website: 

http://isebindia.com. 

An International Advisory Committee with some 

of the most reputed and highly distinguished 

environmental and plant scientists has been constituted 

under the chairmanship of Dr. C.S. Nautiyal, President 

ISEB & Director CSIR-NBRI  to guide and advise us in 

planning and organizing this Conference. 

ISEB extends a very warm welcome to all 

distinguished guests and delegates to ICPEP-5.

12
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Dr. V.R. Reddy

V. R. Reddy is presently the Research Leader and 
Supervisory Plant Physiologist for the USDA-ARS, Crop Systems 
and Global Change Laboratory (CSGCL), Beltsville, MD, USA.  
Over the years, Dr. Reddy served on various professional, and 
administrative positions,  most recently as Acting Associate 
Director for  ANRI during (2011-2012), and as Beltsville Area 
representative on the RL Advisory Council (2010-2012).  Presently 
serves as the Members of Scientic Advisory Board(SAB) of the Organization for Economic Co-
operation and Development (OECD), Paris, France.  Dr. Reddy is a Fellow of the American Society 
of Agronomy, and Crop Science Society of America. He presently serves as a members of several 
Editorial Boards of the International Scientic Journals.

Dr. Reddy's research focuses on crop responses to climate change,  especially processes like 
photosynthesis, respiration, transpiration, carbon and nitrogen metabolism and growth analysis 
of cotton, soybean, corn, and various other  crops. He uses this process level data for the 
development of mechanistic, process level crop simulation models and computer-aided farm 
decision-support systems for major crops like corn, cotton, soybean, potato, wheat and rice. In 
addition to his research, Dr. Reddy provides both technical and administrative leadership for the 
Crop Systems and Global Change Laboratory.

Prof. Om Parkash Dhankher

Prof. Om Parkash Dhankher is a plant/agriculture biotechnologist in 
the Stockbridge School of Agriculture, University of Massachusetts, 
Amherst. Prof. Dhankher received his M.Sc. and M.Phil. from the 
Kurukshetra University, Haryana (India) and Ph.D. from the Durham 
University (United Kingdom). He was a recipient of the several awards and 
honors including the prestigious Commonwealth Scholarship from the 
United Kingdom. His research focus is multidisciplinary in nature ranging 
from crop improvements, environmental remediation to biofuels. Along 
with strong research in engineering plants for detoxication and 
phytoremediation of heavy metals, his laboratory is developing arsenic free 
and arsenic tolerant food crops in order to improve human health using both forward and reverse 
genetic approaches. Prof. Dhankher was the rst one to develop the transgenic plant based 
approach for arsenic phytoremediation by combining the expression of two bacterial genes, 
arsenate reductase- ArsC and �-glutamylcysteine synthase- �ECS, in plants. His research team is 
also engineering crops via manipulating key pathways and network of genes responsible for 
enhanced tolerance to multiple abiotic and oxidative stresses and GSH homeostasis for improving 
crop yield under changing climate conditions. Additionally, his laboratory is involved in 
metabolic engineering of oil seed crops such as Camelina sativa, Crambe abyssinica and Brassica 
juncea for improved oil yields for biofuels production and specialized biopolymers for industrial 
uses. Prof. Dhankher has extensively published his research ndings in high prole journals 
including Nature Biotech, PNAS, The Plant Cell, Plant Physiology, New Phytologist, Plant Biotechnology 
J. etc. and has several patents awarded to him based on his research ndings. His research has been 
widely publicized in numerous leading national and international newspapers and science 
magazines. His research has also been featured in headlines on National Geographic Channel, 

Brief Biographical Sketches of Keynote Speakers
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ABC, Reuters, and PBS online project “How we Get to Next” with Steven Johnson etc. Prof. Dhankher 
has several ongoing collaborations in India, China, Italy, Nigeria, and USA. 

Dr. Dipanker Chakraborti

Dr. Dipankar Chakraborti is the Director (Research), School of 
Environmental Studies - Jadavpur University. Dr. Chakraborti and his team, 
including medical personnel, have been working on the problems of 
groundwater arsenic and uoride in West Bengal, Bangladesh, and other 
states of India since 1988. For roughly a decade, Dr. Chakraborti worked in 
western countries as a Research Fellow, Visiting Professor of Environmental 
Analytical Chemistry. After discovering the gravity of the arsenic problem 
in West Bengal, he decided to return permanently to India in order to 
actively investigate this issue. He holds three patents on arsenic removal, 
including one international patent,  and he has published 20 
book/monograph chapters and almost 200 papers (98 publications only on Arsenic & Fluoride) in 
international peer reviewed journals. Additionally, he has organized ve international conferences 
(one in West Bengal and four in Bangladesh) on groundwater arsenic. Since 1994, the arsenic 
research unit of the School of Environmental Studies (SOES) - Jadavpur University, Kolkata has 
been self-funded. It sells its expertise and operates completely on the basis of the money it earns. 
Dipankar Chakraborti (Director Research) donates all award money, consulting fees, and his share 
of fees earned from environmental analytical analysis to the SOES development fund. During the 
last 25 years, this self-funded research unit of the School of Environmental Studies has spent the 
vast majority of its available resources for research and helping arsenic-affected families. 

The SOES Arsenic Unit is jointly working with a large medical group on arsenic & uoride 
groundwater contamination and its health effects. It has published around 100 publications 
(including book chapters) on only arsenic and uoride research in international peer reviewed 
journals. Fourteen individuals have so far completed their PhD under Dr. Chakraborti, and all are 
well established all over the world. Research students from many countries including Harvard 
University, USA, John Hopkins University School of Medicine, USA, Asia Arsenic Network, Japan, 
have come to SOES for arsenic work. Director (Research) has been invited to many countries all 
over the world for lectures on groundwater arsenic contamination including Harvard University, 
MIT-USA. Director (Research) has also joined as a collaborator with Harvard University to 
mitigate groundwater arsenic contamination in Bangladesh. Dr. Chakraborti was invited from PR 
China to set-up an environmental analytical laboratory in Hebei University. Dr. Chakraborti was 
also advisor to Asia Arsenic Network, Japan. Director (Research) is at present an Advisor to the 
American Chemical Society's environmental journal, Environmental Science & Technology.

Prof.  C.K. Varshney 

Prof. C. K. Varshney is the former Dean and Professor of Ecology, 
School of Environmental Sciences, Jawaharlal Nehru University (JNU), New 
Delhi. He has taught at Benaras Hindu University (BHU), University of 
Delhi, JNU and was also a Visiting Professor at the Asian Institute of 
Technology (AIT), Bangkok. At present he has been appointed as 
“Distinguished Adjunct Professor" at Asian Institute of Technology (AIT) 
Bangkok.

In early seventies Professor Varshney served the Govt. of India as 
Secretary of the National Committee on Environmental Planning and Co-
ordination (NCEPC), which was then the apex body for environmental matters in the central 
Government, prior to the formation of the Ministry of Environment and Forests. He was the 
founder Secretary of the Indian National Committee for UNESCO's Man and the Biosphere 
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programme (MAB). Prof. Varshney was the Member-Secretary of the ofcial Indian delegation to 
the historic UN Conference on Human Environment at Stockholm in 1972 and the Leader of the 
Indian Delegation to the Inter-Governmental Meeting of Ramsar Convention at Groningen, The 
Netherlands. 

He has been a member several Expert Committees for Environmental Appraisal of Ministry 
of Environment and Forest and has also served as Chairman, Environment Research Committee 
(ERC) of the Ministry of Environment and Forests. He has been associated with a large number of 
international organisations (UNEP, UNESCO, WHO, UNDP, ESCAP, IUCN, WWF, Rockefeller 
Foundation). 

Professor Varshney has guided a large number of doctoral and post-doctoral scholars, has 
authored many books, published research papers in internationally reputed journals. He is widely 
travelled and a recipient of "Swami Parnavnanda Saraswati Award" for Environmental Sciences 
and Ecology. 

Prof. Hendrik Küpper 

Prof. Hendrik Küpper is born in Marl, Germany in 1974. After starting 
work on metal toxicity in plants in 1991 in his self-built basement lab 
together with his brother and a friend (leading to their rst publications in 
scientic journals 1996-1998), he did his Ph.D at University of Konstanz, 
Germany and Czech Academy of Sciences, Třeboň, Czech Republic in 2001. 
He started his postdoctoral research in 2001 in University of Konstanz and 
later in 2002 he went to Cornell University, USA as Humboldt fellow.  In 
2004 he returned to University of Konstanz as Junior Professor where he 
continued till July 2014 as Heisenberg professor. At present he is head of the 
department, Biophysics and Biochmistry of Plants, at the Institute of Plant 
Molecular Biology, Biology Centre of the Czech Academy of Sciences, Czech Republic. His 
research interest involves interaction of higher plants and algae with trace metals in terms of metal 
uptake, transport, sequestration, complexation, deciency, toxicity and detoxication.  He has 
published 45 original research papers in highly reputed international journals, as well as 7 reviews. 
His research articles has been cited more than 2600 times with the h-index: 24 according to the "ISI 
Web of Science". Since January this year he is handling editor of Journal of Experimental Botany.

Dr. M.N.V. Prasad 

Dr. Prasad is Professor, Department of Plant Sciences, University of 
Hyderabad. His areas of specialisation include Environmental 
Biotechnology, Plant Ecophysiology, Heavy Metal Stress in Plants, 
Bioresource Technology, Medicinal Plants. He was Elected Fellow – 
Linnaean Society of London, UK (1998), Elected Fellow – Andhra Pradesh 
Akademy of Sciences, Hyderabad (2003), Working group members (Only 
member from India) in COST action 859 (Phytotechnologies) (2005), 
supported by European Science Foundation.Pitamber Pant National 
Environment Fellow, Ministry of Environment and Forests, Government of 
India (2007). He also served as Visiting Scholar for summer school, Ghent University, Coupure 
Links 653 B-9000 Gent, Belgium and Visiting Professor, Ural State University, Faculty of Biology, 
Ekaterinburg, Russia, besides his assignments in other countries such as Australia, Finland, 
Sweden, Poland, Portugal, Canada, etc. Prof. M.N.V. Prasad made outstanding contributions to 
the eld of “Plant-Metal interactions”, from molecular to ecosystem level (Phytoremediation). 
Bioresources, biomass energy sources, bioeconomy (including value chain and value addition 
products from plants used in phytoremediation) and bioremediation are his main areas of expertise. 
His work on Cadmium toxicity and tolerance in vascular plants received global recognition. 
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Most of the Holy Books wrote about the divinity of water and considered water as the elixir 
of life. Water is incomparable.  The Holy Koran says water is most Gracious, most Merciful and 
God does not love the water wasters.  

Over the past decades, it has gradually become evident to those dealing with water 

management that there is going to be a chronic crisis in the water world. Until 1940, drinking water 

in most of the developing countries meant water from rivers, ponds, dug wells, lakes and 

rainwater, except in a few major cities. Between 1950 & 1970 many developing countries promoted 

a green revolution using chemicals to cope with the population growth. The population increased 

unabated, poor sanitation continued; a large number of factories produced synthetic chemicals, 

dyes mushroomed. Waste generated from their activities and washings was released in the water 

and in the soil. Washings from agricultural elds rich in fertilizers, pesticides, insecticides, 

herbicides and other chemicals made traditional sources of drinking water unt for drinking. Even 

the holy Ganges water once used as a source of drinking water in India was declared highly 

polluted due to discharge of municipal wastes and wastes from thousands of small and big 

factories. Water borne diseases increased because of the amplied presence of pathogens in the 

drinking water. Due to the rapid increase of the population, more food hence more water for 

irrigation and domestic purpose was required but both its quality and quantity deteriorated. In this 

scenario it was proposed that the underground water from tube wells should be used as drinking 

water source as it would be relatively free from pathogens, and groundwater, the biggest source of 

Dipankar Chakraborti & Bhaskar Das

School of Environmental Studies, Jadavpur University, Kolkata-700032                    

Freshwater Scarcity: quantity, Quality, Food Security, 
Health Effects and Management issues Mainly in 

Developing Countries
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fresh water in nature was also recommended for agricultural irrigation. 

This underground water could bring a green revolution and many developing countries, like 

India and Bangladesh became self sufcient in food production. But during the last 20 years it has 

been found that ground water in many developing countries is arsenic / uoride contaminated. 

The area and population of Ganga-Meghna-Brahmaputra ood plain (GMB-Plain) is about 600,000 

sq. km. and over 500 million respectively. In India and Bangladesh (GMB-Plain) at present more 

than 100 million people are potentially at risk from groundwater arsenic contamination above the 

WHO guideline value (10 µg/L). In India alone above 62.5 million people are suffering from 

uorosis.  In general the drinking water quality of developing countries is pernicious. This is 

reected by the high DALYs (Disability Adjusted Life Years) value (16%+).  At present water 

scarcity exists all over the world. It has been estimated that by 2015 all countries with exception of 

Canada and Scandinavian countries will suffer water shortage in at least a part of their territory. 

Developing countries will be more affected by water scarcity. At present 1 billion people (out of 

present 6.5 billion world's population) from developing countries lack enough water to meet their 

minimum water demand. “Fierce competition for fresh water may well become a source of conict 

& wars in the future.”( Ko Annan, March 2001). There are ve 'hot spots' of water dispute. These 

are the Aral sea region, the Jordan, the Nile, the Ganges and the Tigris-Euphrates. The population 

of these regions is expected to increase by 30 % by 2025.  

 It is the common opinion of all the experts working on agriculture eld that one of the main 

factors limiting future food production will be water.  The question that is raised, is whether there 

will be enough water for the food production for almost 8 billion people on earth by 2025.  It is 

estimated that a population of 3 billions in 1960 doubled to 6 billion in 1999 and  at present 250 
thmillion hectares? are irrigated worldwide, nearly 5 times more than at the beginning of the 20  

century. The total food demand is expected to almost double in the coming 10 years. We can not 

increase our existing land areas and the water quantity that we have on earth is insufcient to 

satisfy the need of our increasing population, which has grown from 2000 in 7000 BC to the present 

6.5 billion and is expected to be 8 billion by 2025.  Hence the crux of the problem is that we are 

forced to share the same xed quantity of land and water with more people. Due to the increasing 

population a rapid increase in water demand started for agriculture, household and in industry. To 

which extent the water scarcity will jeopardize food security remains a big question.  Water 

scarcity will obviously deteriorate the quality of water and increase diseases due to water 

contamination. From the present trend of deterioration it appears that the poor people of the 

developing countries will be the most severely affected.  The world  is more concerned about food 

security, but the health effects of the poor people in developing countries will be devastating due to 

ingestion of contaminated water and food both pathogenically and chemically.  

The importance of Environmental Demand for Water (EDW) has only been recently realized. 

Water is integrally linked to the health of the environment. In order to ensure the  health of the 

environment we need to keep some percentage of our available water ( e.g swamp water) which 

under no circumstance can be used for domestic, agricultural and industrial purposes. For poor 

people of many developing countries where they can not get a square meal, this concept EDW is 

meaningless. A mother, who is considered as a symbol a love and affection, is at times driven to sell 

her child because of hunger.  
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It is to be noted: 

v The earth's total water supply (approx. 1.4 billion cubic kilometer) is nite and will remain the 

same as it was at its creation. Out of this total water 97.4% is sea water and 2.6% fresh water. 

Out of this 2.6% fresh water (34,000 million cubic kilometer) only 11,000 cubic kilometer i.e., 

0.77 % is available fresh water and the remaining fresh water is locked in ice-cap, permafrost 

and in areas not accessible.
th

v The world's population increased 300% in 20  century and the use of water increased 700%

v Water use is expected to increase 50% over 2005 level to 2035.  

v The water crisis would be triggered due to unexposed phenomena like drought, ENSO, EL-

NINO.

v In developing countries the average crop yield will decline from 1.9% per year to 1.2% per 

year.    

v Fierce competition for fresh water may well become a source of conict & wars in the future
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The concentration of CO  in the atmosphere has risen 30% since the onset of the industrial 2

revolution in the late 18th century. Change has been a consistent feature of the earth's climate. 
Periods of relatively cool temperatures caused the ice ages. That warm period almost exactly 
matches the period over which modern agriculture has evolved.

Genesis Technologies is having an energetic team of professionals with Doctorate, Post 
Doctorate, and Engineering background are closing working with all leading research institutes   
and developed many projects in the following areas.

· Climate Change studies 

· Bio-based Energy and Products

· Emerging Technologies and Products

· Environmental Analysis

· Atmospheric and Aerosol Sciences

Simulation and modeling on:

— CO  elevated Open Top Chamber (OTC).2

— Free Air CO  Enrichment (FACE).2

— Free Air Temperature Enrichment (FATE).

— Temp. Gradient Tunnel (TGT).

— CO  elevated Elongated Tunnel.2

— Free air CO  and  Ozone Enrichment Technology2

CO  ELEVATED OPEN TOP CHAMBER (OTC) TECHNOLOGY: 2

The purpose of Open Top Chamber (OTCs) is to study response of plants in high CO  and 2

other gas in environment with precise control and regulation of desired CO , Temp and humidity 2

inside the OTCs. Open Top Chambers (OTCs) is an innovative and cost effective approach to 
investigate effects of elevated CO , Temperature and Humidity response of plants.In this 2

approach, CO  gas is supplied to the chambers through CO2 gas cylinders and maintained at set 2

levels using manifold gas regulators, pressure pipelines, solenoid valves, sampler, pump, CO  2

analyzer, PC linked supervisory control and data acquisition (SCADA). The data generated by 
OTCs are more realistic for impact assessment analysis of rising atmospheric CO  and temperature 2

on plants for developing models to predict the responses for future climatic conditions. The 
accuracy of the results depends on the system adopted and its maintenance of the required CO  2

levels with near natural and variable conditions for other parameters. On the growth dynamics and 
yield. Open Top Chambers for elevated CO  study are built with high quality multi layered 2

Polycarbonate sheets (4mm thickness) of 3X3X4mt. dimensions with GI/MS structure with proper 
foundation and grouting. A suitable door of 6ft X3 ft. size is provided in each chamber. 
Multilayered clear polycarbonate sheet with 80-85% light transmission level to be used for OTC 

Dr. S.B. Pal 
Founder Director 

Genesis Technologies and Genesis Technology Foundation 

Genesis House, Plot No. 27, Sector-06, Koparkheriane, Navi Mumbai 400706, MS, India

Phone: Ofce + 91-(0251)-6454809, (022)-27549816 Fax: +91-(0251)-2444854 Mobile: 9820442061

www.genesisindia.net.in E-mail:ngt.india@gmail.com

Climate Change Studies in India with Various Approaches, 
Simulation and Modeling
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structure. Flat and angle aluminium and rust free screws are used for mounting of polycarbonate 
sheet. Welding at four corners and inclination of 30° at top is provided to protect against high winds 
and moderate vibrations. Sealing of OTC is achieved using aluminium angles, plates at the top, 
corners and centre along with gaskets. Door is sealed using “U” type gaskets with overlapping of 
sheets to prevent loss of CO  through doors.2

FREE AIR CO  ENRICHMENT TECHNOLOGY (FACE): 2

Both horizontal & Vertical GI pipes (C class) 
are used in hexagonal structure for CO  release in 2

FACE Ring. Each ring is of 15 ft height and 10 m of 
diameter. On each arm of FACE ring manual 
operated valves at 5 ft gap are used to release CO  at 2

different heights. Each horizontal and vertical 
section of each arm has CO  releasing nozzles with 2

0.4mm injection point to cover maximum area of 
FACE r ing . 
CO  sampling tube is placed at three different locations in 2

FACE ring to pull air sample through air pump to CO  2

analyser.

 Wind direction, wind velocity, and [CO ] are measured 2

and this information is used by a computer-controlled 
system to adjust CO  ow rate to maintain the target elevated 2

[CO ]. Online monitoring options for temperature, 2

humidity, CO , wind speed, wind direction and 2

photosynthetic active radiation (PAR) light intensity sensor 
are available with the system. Signal is obtained from these 
sensor transmitted toward control room through four core 
shielded cable The equipment for monitoring and 

Fig, 1 Open Top Chamber with instrumentation 

Fig 2. FACE at IARI ( New Delhi)  

Fig. 3. FACE system at NBRI, Lucknow to 

determine and control of CO  level/ 2

concentration in each ring on real time basis.

Fig. 4. FACE at ICRISAT, Hyderabad  Fig. 5 FACE at MSSRF, Chennai Fig.06. FACE and FATE Control panel 
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Free Air CO  and Ozone Enrichment Technology:2

Both horizontal & Vertical SS pipes are used in hexagonal structure for CO  and O  release in 2 3

Rings. Each ring is of 10 ft height and 10 m of diameter. On each arm of FACE and Ozone ring 
Manual operated valves at 5 ft gap are used to release CO  and O . Each horizontal and vertical 2 3

section of each arm has CO  releasing nozzles of 0.4mm injection point to cover maximum area of 2

FACE and Ozone ring. CO   and O  sampling tube is placed at three different locations in FACE 2 3

and Ozone ring  to pull air sample through air pump to CO  and O   analyser to determine and 2 3

control of  CO  and O  concentration in each ring on real time basis. High volume blower (5000cfm) 2 3

used to discharge O  through O  generator to ozone ring 3 3

Temp. Gradient Tunnel (TGT) with control and automation

Dimension of TGT is 15mt to 50 meter (Length). Sophisticated air blowing/heating facilities 
for achieving different gradient of 1 to 5 deg C from one end of the tunnel to another end.         
Polycarbonate sheet of   85% light transmission are being used for covering the system. Temp and 
Humidity sensors are being mounted at 3mt interval for data logging option and signals from each 
sensor are being recorded and monitored and controlled by PLC & SCADA system.

Elongated Tunnel and CO  Gradient Tunnel (ET and CGT):2

The chamber is 1.2 m wide, 1.5 m tall, and 60 m long, divided into 10 compartments, each of 
5mt long.. Each compartment is made of a rust proof metal structure to provide the above stated 

controlling CO  in FACE ring is fully automatic and desired level of CO  is maintained throughout 2 2

the experiment  inside FACE ring. The system basically consist of CO  analyzer to measure CO  2 2

coming from eld , motor/ aspirator to pump sample from eld FACE ring, solenoid valves to 
regulate CO  in ppm, Air ow meter, air lter, CO  gas cylinder for supply of CO  gas, air 2 2 2

compressor to maintain the uniformity of CO  gas at desired set point, anemometer is use to 2

measure wind speed and direction, relay card is used to operate 230v operated solenoid valve, 
relay module is use as output of data logger, data logger, SCADA software and PC.

Free Air Temperature Enrichment (FATE)   Technology:  

Powerful and efcient infrared heaters with quartz IR heating element are used in hexagonal 
ring to, achieve temp. up to ambient +5Deg C across the open plot area. Temperature and humidity 
transmitter, portable CO  monitor, photosynthetically active radiation (PAR) sensor, wind speed 2

and wind direction sensors are placed in each FATE ring. Signals from each sensor   are obtained to 
control room through four core shielded cable for data logging and control option.

Fig 7. FATE at IHBT, Palampur  Fig 8:  FATE system at IARI  
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housing dimension of 
uniform size covered by 
transparent polycarbonate 
sheet. The polycarbonate 
sheet is continuous and to 
p r o v i d e  a i r  t i g h t 
atmosphere within the 
c h a m b e r s  e x c e p t  f o r 
provisional exits at the two 
(north and south) ends. 
E a c h  c o m p a r t m e n t  i s 
separated from adjacent compartments by 1m x 1m sheet metal duct containing chilled air. All the 
ten compartments are thus connected by joining of the two adjacent compartments, each connected 
by a 1-m sheet-metal duct connecting to a cooling system. Structure with MS and GI pipe and 
covered with a polycarbonate sheet of more than 85 % transparency. Sophisticated air blowing 
facilities for achieving different CO    gradient of 1 to 5 deg C from one end of the tunnel to another. 2

A dedicated reliable control/ monitoring system are being installed for online monitoring of 
temperature & humidity with xed monitoring option in different point across the tunnel.

CONCLUSION 

The atmospheric CO  concentration increasing due to anthropological activities can inuence 2

the process of photosynthesis in C  plants 3

which expected to alter the growth 
dynamics, structure and functions of 
terrestrial ecosystems including plant 
growth, yield, biomass, photosynthesis, 
transpiration and respiration and nutrient 
uptake also. It is also projected that 
changes in plants responsiveness in terms 
of physiological,  biochemical and 
molecular to elevated atmosphere CO2 
may happen. A number of technologies 
have been developed to study the impact 
of rising atmospheric CO2 on a plant system and also monitor the carbon exchange processes 
under changing climate. Here, we tried to focus on effects of elevated CO2 and temperature on 
forest tree species using OTC and other approaches which are strongly required for developing 
adaptation and mitigation strategies to address the potential impacts of future climate change. 
There are so many areas in forestry science such as breeding new varieties against abiotic stress and 
improved water and nutrient use efciency, effects of elevated CO2 on host parasite interaction 
and on insect-pests and diseases and species and ecosystem levels and phyto-remediation 
potential of tree species under elevated CO2 which might be taken as priority basis with respect to 
effects of elevated CO2 on growth dynamics, structure and function of plants species using Open 
Top Chambers (OTCs)., FACE and FATE  facilities.  

Fig: 10 Temp Gradient Tunnel (TGT) and ET 

Fig 9: CO2 and Ozone ring at IARI, (New Delhi)
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Adaptations build up in due course and production as a comeback to the ever changing 
environment.  They allow an organism to reduce competition for space and nutrients, reduce 
predation and increase reproduction.  There are however, several factors that can limit these 
adaptations: availability of water, light, predation and temperature (g 1) (UNM Department of 
Biology). Desert plants look very different from plants that live near the ocean or in the mountains. 
Each type of plant thrives in a different type of environment.   

Shivani Srivastava and Nandita Singh
CSIR-National Botanical Research Institute, Lucknow, India

Plants Adaptations in Different Habitats

Figure1. The characteristics of the environment that inuence a plant success to grow healthy

There are ve main types of nutrients that plants use are: Nitrogen, Phosphorous, Potassium, 

Calcium, and Magnesium. Nutrients are substances that provide energy and materials for plants to 

grow. There are ve main types of nutrients that plants use, but not all plants use them equally.  For 

example:

l A pine tree might use a lot of nitrogen but not very much phosphorous, 

but

l A cactus might use a lot of phosphorous and not much nitrogen. 

Plants have adaptations to help them survive (live and grow) in 

different areas. These adaptations might make it very difcult for the plant 

to survive in a different place. This explains why certain plants are found in 

one area, but not in another. For example: Desert plants grow far apart so 

that they can get water and nutrients from a larger area. The sharp spines of a 

cactus keep animals from eating it. Plants in the high mountains grow close 

to the ground as protection from the wind. The leaves, stems, roots, and reproductive parts of 

plants can be very different depending on where the plant lives.  In the same way Mosses are soft 

cushiony plants that live in damp places. Mosses have few or no stems. They are non-vascular 

plants. They grow close to the ground. They hold soil in a forest and prevent it from being washed 

away by heavy rains. These plants have no roots so most of them grow close to the ground to keep 

from drying up. Some mosses, known as sphagnum peat mosses, absorb water like sponges and 
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hold the water in their stems. The 

mosses often form wet, spongy 

quilts between the trees in damp 

forests. Some of the adaptations 

plants in different environments 

are following: 

The Tropical Rainforest

The rainforests are forests 

with tall trees, warm climates, 

a n d  l o t s  o f  r a i n .  I n  s o m e 

rainforests it rains more than one 

inch nearly every day of the year. 

The rainforest are the Earth's 

oldest living ecosystems. These forests are found in , , , and Africa Asia Australia Central and South 

America Mexico Pacic Caribbean Indian Ocean,   and on many of the , , and   Islands. The largest 

rainforest in the world is the  in South AmericaAmazon rainforest

Plants adaptation to rain forest

For better survive in the hot, wet tropics, plants of the tropical rainforest have had to develop 

special features called adaptation. Some adaptations of plants are following:

1. The weather of tropical rainforest is hot and wet; so that trees generally have a thin, smooth 

bark because they don't need thick bark to prevent moisture like plants in temperate 

deciduous forests. The smoothness of the bark makes it difcult for other plants to grow on 

their surface. 

2. The leaves of rainforest trees have adapted to survive with the large amount of rain. The 

leaves are big, thick and waxy, and have 'drip tips' to let the rain drain off quickly. Plants need 

to shed water to avoid growth of fungus and bacteria in the warm, wet tropical rainforest.

3. The cover of rainforest is connected by creepers and ferns, and mosses grow on the trees. 

Lianas are climbing woody creeper that wraps rainforest tree. They have their roots in the 

ground and climbing high into the tree canopy to reach available sunlight.

4. Many large trees have huge ridges called buttresses near the base that can rise 30 feet high 

before blending into the trunk. Buttress roots provide extra stability and increase the surface 

area of a tree so that it can 'breathe in' more carbon dioxide and 'breathe out' more oxygen. 

5. Some trees have above-ground roots called prop or stilt roots which give extra support to the 

trees. These roots can grow about 85 cm in a month.

6. Epiphytes are the plants that grow mainly on the twigs, trunks, and even the leaves of 

rainforest trees  so that they can get sunshine.  The roots of these plants are not in soil, because 

of this get their food from air and water. For example: , philodendrons, ferns and orchids

bromeliads.

7. In the rainforests competition for light is intense so that plants arranged their leaves at 

different angles so that a plant avoids shading its own leaves.

8. Most stranglers (killer tree) are found in rain forest. The seed of the strangler starts their life as 

an epiphyte high in the trees. After some time they sends their seedling and long roots down 

to the ground from where it begins to surround the host tree. It grows quickly and nally 

Global distribution of tropical rain forest in the world

Source: http://www.blueplanetbiomes.org/rainforest.htm
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suffocates the host: when the host tree dies it leaves a huge upright strangler with a hollow core.

 Source: http://www2.montes.upm.es/Dptos/DptoLinguistica/inglesI/RFalltasks07-08.pdf

9. Young rainforest plant may have red leaves to give them protection from the sunlight whilst 

their internal organs for photosynthesis are still developing. They act as a sunscreen by 

reecting red light whilst the 

leaf is still young.

The Tropical Savannah:

Savannas are habitually a 

transitional zone forest between  

and  or . Savanna desert grassland

occupies half the global tropical 

zone (Lehmann et al., ). In 2014

Savannas summer season is wet for 

about 6 to 8 month while winter 

season is dry. The dry season is 

marked by months of drought and 

re but these conditions are 

essential for the maintenance of savannas. Savannas also maintain an open canopy despite a high 

tree density. The open canopy allows sufcient light to reach the ground to support an unbroken 

herbaceous layer consisting primarily of grasses.

Plants adaptation to Tropical Savannah

Tropical savannas plants survive with dry soil, periodic res and threats from herbivores. 

They are very well adapted for these extreme conditions. Some of these adaptations of plants are 

following:

1. During the time of sufcient water grasses in tropical savannas grow very quickly and when 

water becomes insufcient, they turn brown to minimize water loss. They store nutrients and 

moisture in their roots while waiting for rain. With food and water reserves stored below 

ground, the grasses are able to survive the effects of re. This re stimulates new growth and 

rells the soil with nutrients.

2. During the wet season the Baobab tree produce leaves in the form of tiny nger-like clusters. 

This small size of leaf helps to decrease water loss. The baobab tree can store up to 120,000 

litres of water in its trunk and this stored water helps Baobab tree to survive in the long 

months of drought. It also has thick bark which can protect it against re and helps it to 
retain more of its moisture.

3. The acacia tree can survive drought conditions because it has developed long tap roots that 

can reach deep, ground water sources. It is also re resistant. Some varieties resprout from the 

root crown when the above ground portion of the tree is damaged by re. 

4. The Kangaroo Paw has adapted to dry conditions so it requires less water than most other 

plants and it can also tolerate high temperatures. These perennial plants are noted for their 

unique bird attracting owers.

5. The Kangaroo Paw has tiny woolly hairs also which hold onto water droplets.

6. Most of the trees of Savannah have the ability to drop its leaves during dry periods so it can 
conserve energy and water.

7. Savannah's trees have Hydrophilic root system which can extract water from deeper into 

Global distribution of tropical Savannah in the world
Source: http://www.blueplanetbiomes.org/savanna.htm
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the ground.

The Taiga:

The taiga is the world's 

largest  . The terrestrial biome

main seasons in the taiga are 

winter and summer. The spring 

and autumn are so short. There 

are some  and mosses are lichens

found in this area, but most plants 

are coniferous trees. There are not 

a lot of species of plants in the 

ta iga because of  the harsh 

conditions because not many plants can survive the extreme cold of the taiga winter. 

Plants adaptation to Taiga

The plants that live in the Taiga are better adapted to life in a land of limited sunlight and 
poor soil nutrition. 

1. Evergreens trees are conical in shape, allowing them to shed heavy snows with minimal 
damage to the trees' branches. The evergreens also tend to grow tall and close together, which 
helps protect them from cold and wind.

2. Lots of trees have very dark green needles which stimulate photosynthesis when 
temperatures rise.

3. The trees of Taiga have relatively small surface area of evergreen needles which helps to 
decrease water lose by evaporation, especially in winter when water is frozen and 
unavailable to plants. 

4. Evergreen needles have a waxy coating that serves as a protectant against wind and drought.

The Mangroves:
Mangroves are a crossroad where 

oceans, freshwater, and land area meet. 
They are among the most productive 
and complex ecosystems on the planet, 
g r o w i n g  u n d e r  e n v i r o n m e n t a l 
conditions that would kill ordinary 
plants very quickly. Mangroves are 
important wetlands that are found 
around the world but whose continued 
existence is under threat (Wang et al. 
2014). They occur in tropical and 
subtropical intertidal estuarine zones and 
feature various salt-tolerant plants that 
full a range of essential ecological 
functions and provide numerous 
valuable natural resources (Nagelkerken et al. ).2008  

Plants adaptation to Mangroves

Mangrove trees can survive very well in the extreme conditions of estuaries with two key 

Global distribution of Taiga in the world

Source: http://www.blueplanetbiomes.org/taiga.htm

Global distribution of Mangrove forest in the world

Source:  commons.wikimedia.org 1357
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adaptations like the ability to survive in waterlogged and anoxic (no oxygen) soil, and the ability to 
tolerate brackish waters. Some more adaptations of plants are following:

1. Mangrove soils are regularly water-logged and loaded with salt. High tides bring marine 
aquatic and estuarine conditions, while low tides expose mud and roots to aridity, heat and 
desiccation. To cope with these conditions plants have special vertical roots, called 
pneumatophores. The pneumatophores form from lateral roots in the mud, often projecting 
above soil. These roots permit some oxygen to reach the oxygen-starved submerged roots and 
also can exhibit development of air cavities in root tissues, designs that aid oxygenation of the 
tissues. The density, size and number of pneumatophores vary per tree. They are green and 
contain chlorophyll for example e.g. Avicennia, Sonneratia.

 Source: http://www.mangrovewatch.org

2. The major plant species forming the mangrove ecosystem have aerial roots, commonly prop 
roots or even stilt roots. Stilt roots are important in aeration and help to attach the plants for 
e.g. Rhizhophora spp.

3. Production of viviparous propagule is a reproductive strategy in mangroves that contributes 
to salt tolerance (Zheng et al. 1999).

4. The accumulation of low-molecular-weight organic solutes such as sugars, some amino acids, 
and quaternary ammonium compounds involved in the adaptation to abiotic stress (Hibino et 
al. 2001).

5. Many mangrove species, such as the Grey Mangrove and the River Mangrove (common 
species along the Redlands coast), have leaves with glands that excrete salt. 

6. Some species such as the Grey Mangrove can also tolerate the storage of large amounts of salt 
in their leaves – which are discarded when the salt load is too high.  

7. Under salinity stress, accumulation of osmoprotectants, especially in the cytosol, chloroplasts 
and mitochondria minimizes water loss from the leaf cells (Heldt 1999).

8. Mangroves are able to turn their leaves to reduce the surface area of the leaf exposed to the hot 
sun. This enables them to reduce water loss through evaporation.

9. Mangroves with high levels of antioxidants are reported to have greater resistance to this 
oxidative damage (Jithesh et al. 2006).

10. Other mangrove species are viviparous. They retain their seeds until after it has germinated 
and a long, cylindrical propagule has formed. When it has matured to this stage, the parent 
tree drops it into the water, where it remains dormant until it nds the soil and is able to put 
out roots.

Source: http://www.mangroves.godrej.com

The Tundra:

Arctic tundra is a huge and wide ranging 
biome characterized by short-statured plant 
population embedded in a thin layer of 
seasonal ly  thawed soi l  under la in  by 
permafrost (Walker et al., ). Soils in the 2005
permafrost region, including tundra contain 
almost one-half of worldwide soil organic 
carbon (C), and the maximum percentage of 
this organic carbon seized in soils that have 
been perennially frozen since the last 

Global distribution of Tundra
Source: http://www.blueplanetbiomes.org/tundra.htm
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glaciations (Tarnocai et al., ; Hugelius et al., ).  There are two different types of tundras, the 2009 2013
"Arctic" and the "Alpine tundra." The Arctic tundra is located around the North Pole and the alpine 
tundra exists in mountains all over the world.  They both have extremely cold climates as well as 
very low diversity of life, as not a lot of animals and plants are suited to survive in such severe 
conditions.

Plants adaptation to Tundra:

Tundra is a type of biome distinguished by its very cold temperatures, lack of precipitation, 
and absence of trees. Despite these harsh conditions, several plants have adapted to the tundra's 
climate. Some adaptations of plants are following:

1.  Tundra also contains permafrost, or permanently frozen soil. The thicker active layer allows 
roots to penetrate deeper into the soil substrate and thus increases nutrient uptake (Schimel et 
al. ).2004

2. The tundra features strong wind (Wielgolaski et al., ), generally blowing 30 to 60 milesper 1981
hour, making it difcult for many plants to survive.

3. Plants adapt to the tundra by growing close to the ground, becoming dormant through the 
winter,  reproducing through division, and growing protective coverings.
For example Cotton grass, sedge, mosses, lichens, arctic dryads, arctic birches, and arctic 
poppies all thrive in the tundra

4. Plants are dark in color---some are even red---this helps them absorb solar heat like Arctic 
willow.

Source: http://tundrabiome5.weebly.com

4. Some plants are covered with hair which helps keep them warm.

5. Some plants grow in clumps to protect one another from the wind and cold.

6. Some plants have dish-like owers that follow the sun, focusing more solar heat on the center 
of the ower, helping the plant stay warm for example Arctic poppy.

7. Small leaves help the plants retain moisture.

8. Because of the short growing season, most tundra plants are perennials. Perennials do not die 
in the winter. 

9. Some plants, like , can survive on bare rock because they don't need soil to grow. lichens

10. Moss can grow in wet places or on bare rock. 

11. Mosses are owerless plants with very tiny leaves and no roots. Each plant has tiny threadlike 
rootlets (called rhizoids) that absorb moisture and minerals from the soil. On moist ground 
hundreds of tiny moss plants form spongy cushions or mats.

12. Some birds and small mammals use moss to line their nests.

Conclusion:

Plants have several basic needs for better survival. They need solar light, water, air and 
minerals or nutrients for good growth. They also need to be able to reproduce in order to ensure 
that their species survives. Some of the main threats to the survival of plants include a lack of 
sunlight, a lack of water, a lack of good soil and a proper space. In the same way an abundance of 
water, air, solar radiation (UV rays) and the activities of animals are also harmful for plants. There 
are many challenges that plants face in order to survive. How well plants adapt to their changing 
environments will determine their future. It is important to remember, that almost all other living 
things believe on plants in some way and we all believe on plants being able to adapt to their 
environments as well.
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gekjh miyfC/k;k¡%&
l okjk.klh uxj gsrq tokgj yky usg: us'kuy vjcu fjU;wvy fe'ku ¼ts-,u-,u-;w-vkj-,l-½ ;kstuk ds 

vUrxZr Øe'k% #-111-21 djksM+ dh is;ty ;kstuk] :- 86-10 djksM+ dh is;ty gsrq forj.k iz.kkyh 
;kstuk] #- 48-67 djksM+ dh dwM+k izca/ku ;kstuk] #- 191-62 djksM+ dh ty fudkyh ;kstuk :- 309-12 
djksM+ dh Vªkal o:.kk {ks= dh lhojst] VªkUl o:.kk {ks= ds is;ty ifj;kstuk :- 209-16 djksM+ dh 
rFkk uxj fuxe] okjk.klh gsrq bZ&xoZusUl ;kstuk #- 3-51 djksM+ dh ifj;kstuk Lohd`rA

l okjk.klh uxj gsrq ¼ts-,u-,u-;w-vkj-,e-½ ;kstuk ds vUrxZr 'kgj gsrq VªSfQd Iyku ;kstuk 'kh?kz Lohd`r 
gksus dh izfØ;k esaA

l uxj fuxe] okjk.klh }kjk uxj ds Hkou Lokfe;ksa dks HkkSxksfyd lwpuk iz.kkyh ¼th-vkbZ-,l-½ vk/kkj ij 
dEI;wVjkbTM x`gdj fcy fuxZrA

l uxj fuxe] okjk.klh ds lHkh ik¡pksa tksuks o uxj fuxe eq[;ky; esa VSDl dySD'ku lsUVj LFkkfirA 
fdlh Hkh {ks= dk Hkou Lokeh fdlh Hkh VSDl dysD'ku lsUVj ij viuk x`gdj tek djus dh lqfo/kk 
miyC/kA

l ;w-,u-Mh-ih- ;kstuk esa th-vkbZ-,l- ds vk/kkj ij fd;s tk jgs x`gdj lq/kkj gsrq 'kgjh fodkl ea=ky;] 
Hkkjr ljdkj }kjk uxj fuxe] okjk.klh dks lEekfur fd;k x;kA

l th-vkbZ-,l- vk/kkj ij fuxZr dEI;wVjkbTM x`gdj fcy esa fdlh Hkh izdkj dh =qfV gksus ij uxj fuxe 
ds l{ke vf/kdkjh@deZpkjh }kjk Rofjr fuLrkj.k fd;k tk jgk gSA

gekjh vis{kk;sa %&
1- o"kZ 2014&15 ds x`gdj dEI;wVjkTM fcy forfjr fd;s tk pqds gSa o lHkh fcy tksuks ij LFkkfir 

dEI;wVj ij miyCèk gSA d`i;k rRdky vius x`gdj dk Hkqxrku djsa o vDVwcj ds ckn izR;sd ekg 
yxus okys vfrfjDr C;kt ls cpsaA

2- th-vkbZ-,l- vk/kkj ij fuxZr dEI;wVjkbTM x`gdj fcy esa fdlh Hkh izdkj dh =qfV gksus ij uxj fuxe 
ds l{ke vf/kdkjh@deZpkjh ls lEidZ dj viuk x`gdj fcy Bhd djk;saA

3- O;olkf;d Hkouksa ds Lokeh vius O;olkf;d Hkouksa dk ykxr ewY; ,izqOM oSyqvj ls fudyokdj 
lacaf/kr tksu esa tek dj vius vukoklh; Hkou dks ewY;kafdr djk;saA

4- ukys] ufn;ksa ij dgha Hkh vfrØe.k u djsa ,oa bl izdkj ds vfrØe.k djus okyksa dks c<+kok u nsa rFkk 
ty fudklh dks vo:) u djsa ,oa lkoZtfud LFky dks vfrØe.k eqDr j[ksaA

5- vius leLr ns;ksa dk Hkqxrku le; ls dj uxj fodkl esa viuk ;ksxnku nsaA
6- dVs] cklh o [kqys [kk| inkFkZ dk lsou u djsaA
7- dwMs+ dks dwM+snku esa Mkys vFkok esa- , 2 tsM osLV eSustesaV ds lQkbZ dehZ dks gh miyC/k djk;saA
8- ikWyhFkhu dk iz;ksx u djsa] xaxk ?kkVksa dks LoPN j[ks] xanxh u QSyk;saA
9- vkdfLed nq?kZVuk ls cpus ds fy, ttZj Hkoukas esa vkokl u djsaA
10- tkuojksa dks NqV~Vk lM+dksa ij u NksM+saA

 fuekZ.k gekjk deZ gS] lQkbZ gekjk /keZ gSA

uxj fuxe] okjk.klh
^^uxj ges'kk jgs lkQ D;ksafd uxj dks vkf[kj cukrs gS vki**

uxj fuxe] okjk.klh uxjh; {ks= ds fuokfl;ksa dks leLr vko';d lqfo/kk;sa
miyC/k djkus esa ges'kk rRij gSA

¼mekdkUr f=ikBh½
uxj vk;qDr

¼jke xksiky eksgys½
egkikSj

With best compliments from....



dkuiqj uxj fuxe }kjk fodflr fd;s x;s bZ&xousZUl lk¶Vos;j ;Fkk %
& Mcy ,aVªh ,dkmafVax flLVe
& bUosUVªh esustesaV~l flLVe
& okMZ oDlZ esustesaV~l flLVe
& MkD;wesaV~l esustesaV~l flLVe
& ,lsV esustesaV~l flLVe
& tUe&e`R;q iathdj.k vku&ykbu
& dEysUV fjMsª’ky flLVe
& dS’k dySD’ku vkfn dk dbZ dkj.kksa esa izf’k{k.k
& Qkfxax dh okMZ okj O;oLFkk djk;h x;hA
& uxj fuxe eq[;ky; esa ukxfjd lgk;rk dsUnz dh LFkkiuk rFkk ukxfjdksa dks dj@fdjk;k 'kqYd 

tek djus gsrq flaxy foaMks lfoZl dh eq[;ky; ds eq[; }kjk O;oLFkkA
& tu lgHkkfxrk ls ?kkVksa dh lQkbZ dk ?kkV okj vfHk;kuA
& deZpkfj;ksa ds ns;dksa dk le; HkqxrkuA
& 'kklu }kjk fu/kkZfjr lfoZl yscy csap ekdZ dks izkIr fd;k x;kA
& tufgr xkjaVh vf/kfu;e ds varxZr ukekarj.k ,oa tUe&e`R;q ds vkosnu i=ksa dk le; 

fuLrkj.kA
& ts,u,u;wvkj,e ds varxZr bZ&xosZUl ds 23-61 djksM+ dh ;kstuk ,uvkbZlh ds ek/;e ls ykxw 

djk;h tk jgh gSA
& okrkoj.k dks LoPN o iznw"k.k ls eqDr j[kus gsrq o`{kkjksi.k vfHk;kuA

D;k vki tkurs gS\
uxj fuxe dkuiqj vkidks D;k lqfo/kk,¡ miyC/k djkrk gSA

& egkuxj dh vf/kdka'k lM+dksa dk fuekZ.k ,oa ejEer dk;ZA
& vkids }kjk Qsads x;s vLi`'; dwMs dk dfeZ;ksa }kjk fuLrkj.kA
& vkidh jkf=dkyhu ;k=k lqxe gks bl gsrq ekxZ izdk'k O;oLFkkA
& ckfj'k esa egkuxj dks ty&Hkjko ls eqfDr gsrq ukyk lQkbZ O;oLFkkA
& uxj ds i;kZoj.kh; LoPNrk] lqUnjhdj.k gsrq ikdks±] pkSjkgksa ij o`{kkjksi.kA
& uxj ds izeq[k ekxks± ij o`{kkjksi.k vfHk;kuA
& dkuiqj uxj esa ujsUnz eksgu lsrq ls ujkSuk pkSjkgs rd uks VsEiks tksu dh O;oLFkk ykxw
& /kkfeZd LFkyksa ,oa R;ksgkjksa ij fo'ks"k lQkbZ O;oLFkkA
& ifrr ikou xaxk unh ds rV ij ?kkVksa dh fo'ks"k lQkbZA
& ePNjksa ds jksdFkke gsrq Qkfxax O;oOFkk rkfd laØked jksx u gksaA
& [ksydwn izksRlkgu gsrq fØdsV] ckWLdsV cky] rSjkdh ds fy, LVsfM;e ,oa rj.krky dh O;oLFkkA
& uxj fuxe }kjk lapkfyr fo|ky;ksa ds vUrfoZ|ky;h [ksy&dwn izfr;ksfxrkvksa dk vk;kstukA
& 'kSf{kd] laxhr f'k{kk gsrq b.Vj dkyst] efgyk fMxzh dkyst] laxhr egkfo|ky; dk lapkyu
& fuokZ/k vkokxeu gsrq lM+dksa] QqVikFkksa ls vfHk;ku Lo:i vfrØe.k gVkukA
& ukxfjdksa dh LokLF; j{kk gsrq vLirkyksa dk lapkyu
& ikWyhFkhu ds fo:) fo'ks"k vfHk;kuA

 D;k vkius viuk x`gdj ¼gkml VSDl½ le; ls tek fd;k gSA

dkuiqj uxj fuxe
dkuiqj uxj fuxe dh miyfC/k;ksa dk laf{kIr fooj.k

mes'k izrki flag
uxj vk;qDr

txrohj flag nzks.k
egkikSj

With best compliments from....
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eqjknkckn uxj fuxe }kjk fodflr fd;s x;s bZ&xousZUl lk¶Vos;j ;Fkk
l uxj fuxe eqjknkckn dks ;w-vkbZ-Mh-,l-,l-,e-Vh- ;kstuk ds vUrxZr mRd`"V dk;Z djus gsrq uxj 

fodkl ea=ky; o Hkkjr ljdkj ,oa mRrj izns'k ljdkj }kjk izFke iqjLdkj ds :i esa 01 VªkWQh ,oa 04 
yk[k #i;s dh /kujkf'k ls iqjLd`r fd;k x;kA ftlls uxj fuxe eqjknkckn lEiw.kZ Hkkjr esa izFke LFkku 
izkIr dj xkSjokfUor gqvk gSA

l Mcy ,UVªh ,dkmafVax flLVeA
l tUe&e`R;q iathdj.k vkWuykbZuA
l Qksfxax dh okMZ okj O;oLFkkA
l uxj fuxe eq[;ky; esa ukxfjd lgk;d gsrq tydy@x`gdj tek djus gsrq flaxy foaMks lfoZl dh 

eq[;ky; ds eq[; }kj ij O;oLFkkA
l deZpkfj;ksa ds ns;dksa dk lle; HkqxrkuA
l 'kklu }kjk fu/kkZfjr lfoZl yscy csUp ekdZ dk izkIr fd;k x;kA
l tufgr xkj.Vh vf/kfu;e ds vUrxZr ukekarj.k ,oa tUe&e`R;q ds vkosnu i=ksa dk lle; fuLrkj.kA
l ts,u,u;wvkj,e ds vUrxZr bZ&xousZUl dh ;kstuk ,u-vkbZ-lh- ds ek/;e ls djkbZ tk jgh gSA
l turk ds fy;s fdlh Hkh leL;k ds funku gsrq uxj fuxe eqjknkckn }kjk ,d f'kdk;r d{k LFkkfir 

fd;k tkukA
l okrkoj.k dks LoPN ,oa iznw"k.k ls eqDr j[kus gsrq 100 o`{kkas dk o`{kkjksi.kA
l Hkkjr ljdkj ÅtkZ ea=ky; }kjk uxj fuxe eqjknkckn dks lksyj flVh ds :i esa p;fur fd;k x;k gS] 

ftldk dk;Z izxfr ij gSA
D;k vki tkurs gS\

uxj fuxe eqjknkckn }kjk vkidks D;k&D;k lqfo/kk,¡ miyC/k djk;h tkrh gSA
l egkuxj lhekUrZxr lM+dksa dk fuekZ.k ,oa ejEer dk;ZA
l vkids }kjk QSads x;s vLi`'; dwMs dk dfeZ;ksa }kjk fuLrkj.kA
l egkuxj dks is;ty dh leqfpr O;oLFkk iznku djukA
l vkidh jkf=dkyhu ;k=k lqxe gks] bl gsrq ekxZ izdk'k O;oLFkkA
l o"kkZ _rq esa egkuxj dks ty&Hkjko ls eqfDr gsrq ukyk lQkbZ O;oLFkkA
l uxj ds i;kZoj.kh; LoPNrk] lkSun;hZdj.k gsrq ikdks±] pkSjkgksa ij o`{kkjksi.kA
l /kkfeZd LFkyksa ,oa R;kSgkjkas ij fo'ks"k lQkbZ O;oLFkkA
l jkexaxk unh ds rV ij ?kkVksa dh fo'ks"k lQkbZ O;oLFkkA
l ePNjksa ds jksdFkke gsrq Qkfxax O;oOFkk rkfd laØked jksx u gksaA
l fuokZ/k vkokxeu gsrq lM+dksa] QqVikFkksa ls vfHk;ku Lo:i vfrØe.k gVkukA
l ikWyhFkhu ds fo:) fo'ks"k vfHk;kuA

eqjknkckn uxj fuxe ds c<+rs dne
uohure miyfC/k;ksa dk laf{kIr fooj.k

lat; dqekj flag
uxj vk;qDr

ohuk vxzoky
egkikSj

With best compliments from....



CURE is a not-for-profit development organization, 
established in 2001, with a vision to create an enabling 
environment for pro-poor urban and social policy through 
inclusive planning and governance, multi stakeholder 
partnerships, institutional capacity building and urban 
reform. Our work crosscuts all sectors of development: 
municipal services (water, sanitation, transport); housing; 
social services (health, education, nutrition, welfare); 
livelihoods, environmental improvement, institutional 
development and financing fro slum development. It 
intersects all tiers of government (ward, local, state, 
national) to create a seamless link between groups, sectors 
and systems for sustainable change.
CURE has been working on various environment 
upgradation issues, which includes pilot implementation at 
grass root level along with technical assistance to the local government through preparing project proposals for decentralized 
solutions. A decentralized wastewater treatment system (DEWAT) linked with household toilets for poor has been on the piloted in 
one of the slums of Agra, which has been recognised as a Best Practice by MoHUPA and PEARL. Slum Upgrading at Agra under 
Crosscutting Agra Program received Best practice by UN-Habitat and Govt. of India in 2008. Three community managed water 
kiosks, using a commercially viable model, have been set up in water deficient colonies/slums in north-west Delhi and Agra, to 
improve access to safe supply, reduce health and opportunity costs and create willingness among poor people to pay and use good 
quality water. Cluster Septic Tank (CST) built in SavdaGhevra resettlement colony with a simplified sewer and DEWATS tn 
enable 320 homes to have toilets and to recycle treated wastewater for horticulture.

Centre For Urban and Regional Excellence (CURE)

info@cureindia.org, www.cureindia.org

Head Office : Flat No. 302, Building 3, SonaApartments, Kaushalya Park, Hauzkhas, New Delhi 110016
EXCELLENCE

CENTRE FOR
URBAN AND REGIONAL

miyfC/k;k¡ %&
l tu lsokvkas ls lacaf/kr leL;kvksa ds fujkdj.k gsrq ,dhd`r f'kdk;r iz.kkyh dh LFkkiuk@nwjHkk"k la-&0522&2307770 ,oa 

9415607789 ,oa iksVZy http://lmc.up.nic.in  vFkok http://innpgrs.in f'kdk;r ntZ djk;h tk ldrh gSA
l fodkl dk;ks± esa ikjnf'kZrk dh n`f"V ls bZ&Vs.Mfjax O;oLFkkA
l vkokjk i'kqvksa ls jkgr gsrq dkUgk miou dk fuekZ.k ,oa lapkyuA
l tUe e`R;q izek.k i=ksa dks vkWu ykbZu tkjh djus dk 'kqHkkjEHkA
l vf/kd HkhM&HkkM okys LFkyksa dks ̂^uks osf.Max tksu** ?kksf"kr fd;k x;kA
izcq) ukxfjdksa ls vis{kk %&
l x`gdj ,oa vU; ns;ksa dk le; ls Hkqxrku djsaA b.VjusV ds ek/;e ls x`gdj Hkqxrku gsrq uxj fuxe dh osclkbV imc.up.nic.in esa 

tkdj Net Payment ij Click djuk gksxk] Login paga [kqysxk] jftLVsª'ku gsrq "Click here to Register" ij Click djsaxs] jftLVsª'ku 
Form [kqysxk mDr Registration Form esa lEiw.kZ tkudkjh Hkjdj "Sumbit" dj nsxsaA jftLVsª'ku dh izfØ;k iw.kZ gksus ds i'pkr~ 
Payment Gateway ij Click djsaxs] Login Page [kqysxkA Registration djrs le; Hkjk x;k ;wtj use ,oa ikloMZ Login Page esa Hkjk 
tk;sxk rFkk Security PIN ¼tksfd Website esa fn[k jgk gksxk½ Mkyuk gksxkA User Name ,oa Password ikloMZ Mkyrs gh x`gnkrk dk 
uke Screen ij Display gksxkA rRi'pkr~ "Pay Your House Tax" ij Click djsaxs Click djrs gh x`gdj nkrk ds x`gdj dh lEiw.kZ 
fLFkr Ldhu ij vk tk;sxhA

l leLr tUe ,oa e`R;q dk iathdj.k vo'; djk,aA
l dwMk dpjk fu;r LFkku ij gh Mkysa] lM+d ij u QSyk,aA
l tgk¡ rd lEHko gks] ikWyhFkhu dk iz;ksx u djsaA
l is;ty dk nq:i;ksx u djsaA Hkwty dk vR;f/kd nksgu u djsaA
l lM+d] pkSjkgksa vkSj QqVikFk ij vfrØe.k u djsaA
l [kkyh iM+h Hkwfe ij vf/kdkf/kd o`{kkjksi.k djsaA

uxj fuxe vkidh lsok dks lrr~ rRijA
jkds'k dqekj flag

uxj vk;qDr
MkW- fnus'k 'kekZ

egkikSj

With best compliments from :

uxj fuxe y[kuÅ
With best compliments from....
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Dr. (Mrs.) Jugnu Singh

l��  Delivery & Caesarian (Merry Gold Hospital)
l��  D & C, Hysteractomy
l��  IUI & Sperm Bank
l��  Ultasound
l��  24 Hrs. Emergency

JEEWAN JYOTI NURSING HOME

M.B.B.S., D.G.O.
Gynaecologist, Obstetrician & Sonologist

Facilities :

14/56, Civil Lines, Kanpur-208 001
Phone : 0512-2536980, (M): 9935675406

Prem Dental Clinic

Orthodontist & Cosmetic Dental Surgeon

l    Root Canal Treatment (RCT)
l��  Ortho Treatment (Braces)
l��  Fixed Teeth & Bridges
l��  Scaling, Extraction & Cosmetic Fittings
l   Dentures & Gum Treatment

Mobile No.: 9935675423, 9415161052

7/118, Tulsa Complex,
Arya Nagar Chauraha, Kanpur

Dr. Arunesh Singh
B.D.S. (M.D.S.)

Facilities :

With best compliments from :
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ftyk uxjh; fodkl vfHkdj.k ¼MwMk½] okjk.klh
 m- iz- 'kklu dh yksd dY;k.kdkjh dk;ZØeksa dh J`a[kyk esa jkT; uxjh; fodkl vfHkdj.k ¼lwMk½] y[kuÅ }kjk 'kgjh  
xjhch mUewyu gsrq fofHkUu ;kstuk;sa lapkfyr gSA ftyk uxjh; fodkl vfHkdj.k] okjk.klh }kjk fuEufyf[kr miyfC/k;ka 
gkfly dh xbZ gS&
1- Lo.kZ t;arh 'kgjh jkstxkj ;kstuk%& Lo.kZ t;arh 'kgjh jkstxkj ;kstuk esa foRrh; o"kZ 2012&13 ,oa 2013&14 esa 

fuEufyf[kr mi?kVdksa ;Fkk 'kgjh Lojkstxkj dk;ZØe esa 315] 'kgjh efgyk Lolgk;rk dk;ZØe esa 148] 'kgjh efgyk 
Lolgk;rk dk;ZØe esa 70] 'kgjh xjhcksa ds chp jkstxkj c<+kus ds fy, dkS'ky izf'k{k.k esa 2392 ,oa 'kgjh lkeqnkf;d 
fodkl usVodZ ds varxZr vkj-lh-oh- vkSj lh-,p-oh- dks ,d fnolh; l'kfDrdj.k lEesyu] rhu fnolh; lqn`<+hdj.k 
,oa {kerk o`f) izf'k{k.k dk;ZØe ,oa vkj-lh-oh- ds izf'k{k.k dk;ZØe esa 2900 ykHkkfFkZ;kas dks ykHkkfUor fd;k x;kA

2- jk"Vªh; 'kgjh vkthfodk fe'ku ¼,u-;w-,y-,e-½ %& foRrh; o"kZ 2014&15 ls ykxw bl ;kstuk ds varxZr lwMk 
eq[;ky; y[kuÅ }kjk fu/kkZfjr y{; ds lkis{k y{; iw.kZ djus dh lr~r dk;Zokgh dh tk jgh gSA ;kstuk ds mi?kVdksa 
esa lekftd la?kVu ,oa laLFkku fodkl] {kerk fuekZ.k ,oa izf'k{k.k] dkS'ky izf'k{k.k ,oa lsok;kstu ds ek/;e ls jkstxkj] 
Lojkstxkj dk;ZØe] 'kgjh iFk foØsrkvksa dks lgk;rk ,oa 'kgjh cs?kjksa ds fy;s vkJ; ;kstuk ds varxZr dk;Zokgh izxfr 
ij gS rFkk fu/kkZfjr y{; iw.kZ dj fy;k tk;sxkA

3- ftyk uxjh; fodkl vfHkdj.k] okjk.klh }kjk lapkfyr ,oa fØ;kUo;u dh tkus okyh vU; ;kstuk;sa &
 l ch-,l-;w-ih-%& 28 efyu cfLr;ksa esa 5963 ;wfuV vkokl fuekZ.k ,oa vk/kkjHkwj lajpukvksa ds fuekZ.k gsrq 10 Lohd`r 

ifj;kstuk esa ls 6 ifj;kstuk dk;Znkjh laLFkk m-iz- jktdh; fuekZ.k fuxe] lwMk ;wfuV] okjk.klh ,oa 04 
ifj;kstuk;sa dh lh- ,.M Mh-,l-] ;wfuV 24 ty fuxe] okjk.klh }kjk fØ;kfUor dj jgh gSA

 l jktho vkokl ;kstuk %& jktho vkokl ;kstukUrxZr okjk.klh ds ̂ ^ctjMhgk] eqfxZ;kVksyk ,oa Qk:[khuxj** ds 
822 fuokfl;ksa ds vkokl fuekZ.k gsrq ifj;kstuk 'kklu }kjk Lohd`r gks xbZ gSA bl ;kstukUrxZr fufeZr gksus okys 
vkoklksa esa nks :e] fdpu] ckFk:e ,oa 'kkSpky; dk izkfo/kku gSA izfr ;wfuV ykxr :- 3-725 yk[k gSA

 l vkljk ;kstuk %& jkT; ljdkj }kjk o"kZ 2012&13 esa uohu ;kstuk vkjEHk dj 'kgjh {ks=ksa esa vYila[;d ckgqY; 
cfLr;ksa rFkk efyu cfLr;ksa esa de ykxr ds fjgk;'kh edku p;fur ik= ykHkkfFkZ;ksa dks miyC/k djkus gsrq dh 
x;h gSA okjk.klh ds vDFkk] tksYgk] ljk;Mxjh ,oa ,s<s+ esa dqy 216 vkoklksa dh ifj;kstuk Lohd`fr gsrq izsf"kr dh 
x;h gSA vkokl esa ,d vkoklh; d{k] ,d cjkenk] ,d jlksbZ ?kj] 'kkSpky; ,oa Luku ?kj dh lqfoèkk iznku dh 
tk;sxhA

 l futh LokfeRo ds fjD'kk pkykdsa ls mudh ekuo pkfyr fjD'kk ysdj mUgsa eksVj@cSVjh pkfyr 
vR;k/kqfud flLVe ls fufeZr fjD'kk eq¶r iznku fd;s tkus dh ;kstuk %& iathd`r fjD'kk pkydksa dks muds 
ekuo pkfyr fjD'kk ds cnys cSVjh@eksVj pkfyr fjD'kk iznku fd;s tkus dh yksd dY;k.kdkjh ;kstuk izkjEHk dh 
xbZ gSA bl ;kstukUrxZr ,sls leLr futh LokfeRo ds fjD'kk pkyd ykHkkfUor gksaxs] tks izns'k ds uxj 
fuxe@uxj ikfydk@uxj iapk;r {ks= ds fuoklh gksus ds lkFk&lkFk lacaf/k uxj fudk; esa vkSipkfjd :i ls 
31-03-2013 rd iathd`r gksaxsA tkap dh dk;Zokgh dj uxj fuxe okjk.klh ls 50 ,oa Nkouh ifj"kn okjk.klh ls 
28 dqy 78 fjD'kk pkydksa dh lwph Hksth xbZ gSA

 l 'kgjh {ks=ksa ds vYila[;d ckgqY; cfLr;ksa rFkk efyu cfLr;ksa esa lh-lh- jksM vFkok b.Vjykfdax] 
ukyh fuekZ.k o vU; lkekU; lqfo/kkvksa dh LFkkiuk ;kstuk%& uxj fuxe] okjk.klh {ks= dh 75 fofHkUu 
vYila[;d ckgqY; cfLr;ksa rFkk efyu cfLr;ksa esa b.Vjykfdax] ukyh fuekZ.k o vU; lkekU; lqfo/kkvksa ds dqy 37 
dk;Z vkjEHk gSA ftls 'kh?kz iw.kZ djk fn;k tk;sxkA

¼ds-,l-ifjgkj½
ifj;kstuk vf/kdkjh

¼mekdkUr f=ikBh½
uxj vk;qDr@ifj;kstuk

funs'kd

¼izkaty ;kno½
ftykf/kdkjh@v/;{k
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cSafdax dh ubZ nqfu;k esa

vkidks mRd`"B xzkgd lsok dk vuqHko djkus

dk y{; j[krs gq,

cSad vkWQ egkjk"Vª
dh

'kk[kk esa vkidk gkfnZd Lokxr gSA

lnSo vkidh lsok esa rRij gSaA

All India Toll Free Numbers: 1800-233-4526 |

Website : www.bankofmaharashtra.in,

Net Banking: https://www.mahaconnect.in
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vkxjk uxj fuxe] vkxjk

1- f'kdk;rksa@leL;kvksa ds fy, Vksy Ýh ua- 1800&180&3015 dk iz;ksx djsaA

2- tUe&e`R;q iath;u ,oa izek.k&i= gsrq uxj fuxe vkxjk }kjk lapkfyr osclkbZV dk 

mi;ksx djsaA

3- viuk x`gdj vkWuykbZu tek djkus gsrq dh lkbZV dk iz;ksx djsa rFkk viuk cgqewY; 

le; cpk;saA

4- i;kZoj.k tu&tkx:drk dks vfHk;ku dk :i nsaA

5- ikWyhfFku dk iz;ksx u djsa rFkk vU; dks Hkh bldk iz;ksx djus ds fy, grksRlkfgr djsaA

6- vf/kd ls vf/kd isM+&ikS/ks yxk;sa rFkk i;kZoj.k laj{k.k esa ;ksxnku djsaA

7- dwM+k fu/kkZfjr LFkkuksa@dwM+knku esa Mh MkysaA

8- vius okguksa esa NksVk MLVfcu vo'; j[ksa rFkk dwM+k lM+d ij u QsadsA

9- 'konkg gsrq fo|qr 'konkg x`g dk iz;ksx djus gsrq tuekul dks rS;kj djsa rFkk e`r 

i'kqvksa ds 'ko ufn;ksa esa izokfgr u djsaA

 vkxjk egkuxj dks LoPN] lqUnj] gjk&Hkjk rFkk iznw"k.k ls eqDr j[kus esa lg;ksx nsaA

bUnz foØe flag
uxj vk;qDr

bUnzthr vk;Z
egkikSj

egkuxj okfl;ksa ls vis{kk djrk gSA

"FIFTH INTERNATIONAL CONFERENCE ON PLANTS &

ENVIRONMENTAL POLLUTION"  fo'ks"kkad izdk'ku ds volj ij

leLr ik"kZnx.k
vkxjk uxj fuxe] vkxjkA
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117/Q/67, SHARDA NAGAR,

KANPUR-208 025 (INDIA)

Kalyanpur - Bithoor Road

Tel. : (512) 2572121, 2572256

Fax : 0512-2572122

E-mail : shoe@surishoes.com, Website : www.surishoes.com

Unit-II

Suri Shoes Pvt. Ltd.
(An ISO 9001 : 2000 Company)

Tel.: +910512-2581616, 2581177, 2581155

Fax : +91-512-2581133

E-mail : shoe@surishoes.com, Website : www.surishoes.com
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Construction Business

l Roads & Bridges

l Water & Waste Water 

l Buildings

l Power

l Industrial Construction

l Irrigation

Developer Business

l Industrial Parks

l Transportation (including Terminals)

l Integrated Townships Energy

Ramkey Infrastructure Ltd.
What the would needs, we engineer...

Raky House, Raj Bhavan Road Somajiguda

Hyderabad - 500 082 AP India T: +91 402331 0091

F: + 91 40 2330 2353 E:info@ramky.com

Ahmedabad || Bengalure || Bhopal || Chennai || Delhi ||

Kolkata || Mumbai || UAE || West Africa
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UPST No. LW-02339219/Service Tax No. AGGEPR 0749

EPF No. SRO/Lko./COV/UP/43259

ESI No. 21-29686-101

PAN No. AGGPRO-79B TIN No. 09852202451

: 9936992616

: 9935525188
Mob.:

KAMLA INFRASTRUCTURE
&

ENGINEERING COMPANY
UPST NO. LW-02339219

Deals�in�:

RHL Sariya & Birla, ACC Cement,

3-B, Talkatora Road Near Hardoi Crossing,

Lucknow - 226 017
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Project Officer
Duda, Agra

l NULM : National Urban Livelihood Mission

l SM & JD : Socia l  Mobi l iza t ion  & Ins t i tu t ion  
   Development

l CB & T : Capacity Building & Training

l EST & P : Employment through skill Training & 
   Placement

l SEP : Self Employment Programme

l SUSV : Support to Urban Street Vendors

l SUH : Shelter for Urban Homeless 

l RAY : Rajeev Awaas Yojna

l BSUP : Basic Service Urban for poor

l Asra : Awaas for urban poors

District Urban Development Agency, Agra
Scheme Governed

by

DUDA Agra

With best compliments from....



vkn'kZ ,tqds'ku lkslkbVh ¼jft0½ olqU/kjk xkft;kckn esa ykMZ d`".kk 

ifCyd Ldwy ¼ekU;rk izkIr½ pyk jgh gSA tgka ijkfJr] xjhc] fiNMs] 

nfyr] vYila[;d] fodykax vkfn cPpksa dks fu%'kqYd f'k{kk nh tk jgh gSA 

laLFkk dk mn~ns'; lekt esa f'k{kk ls oafpr cPpksa dh f'k{kk fnykus o muds 

lok±xh.k fodkl djkuk gSA laLFkk lu 2001 ls gj o"kZ fu%'kqYd LokLF; 

ijh{k.k dSEi yxkdj cPpksa dk lEiw.kZ pSdvi djkrh gSA laLFkku cPpkasa dks 

f'k{kk ds izfr vkdf"kZr djus ds fy, es/kkoh cPpksa dks vkfFkZd enn Hkh djrh 

gSA

¼jftLVsª'ku la- 529½

vkn'kZ ,twds'ku lkslkbVh
13@1055] olqU/kjk] xkft;kckn

Best wishes from....



ARYAVART AGENCIES
LUCKNOW
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Fifth International Conference on
PLANTS & ENVIRONMENTAL POLLUTION 

24-27 February, 2015

Sponsors Continued from Inner Cover Back

(ICPEP-5)

Indian Council of Agricultural Research (ICAR), New Delhi

State Bank of India

With best compliments from....

National Biodiversity Authority, Chennai, India
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NATIONAL BANK FOR AGRICULTURE AND RURAL 
DEVELOPMENT

(Prin�ng of this document is supported by NABARD)
MISSION:

Promotion of sustainable and equitable agriculture and 

rural development through effective credit support, related services, 

institution development and other innovative initiatives.

MAJOR ACTIVITIES

· Credit Func�ons : Refinance for produc�on credit (Short Term) 
and investment credit (Medium and Long Term) to eligible Banks 
and financing ins�tu�ons

· Development Func�ons : To reinforce the credit func�ons and 
make credit more produc�ve, development ac�vi�es are being 
undertaken through 

ü Research and Development Fund
ü Micro Finance Development and Equity Fund (MFDEF)
ü Financial Inclusion Fund (FIF)
ü Financial Inclusion Technology Fund (FITF)
ü Farm Innova�on and Promo�on Fund (FIPF)
ü Farmers' Technology Transfer Fund (FTTF)
ü Watershed Development Fund (WDF)
ü Rural Infrastructure Development Fund (RIDF)
ü Tribal Development Fund (TDF)
ü Coopera�ve Development Fund (CDF)
ü Rural Innova�on Fund 

· Supervisory Func�ons: NABARD shares with RBI certain regulatory 
and supervisory func�ons in respect of Coopera�ve Banks and 

NABARD Head Office - Plot No. C-24, G-Block, Bandra Kurla Complex, 
Post Box No- 8121, Bandra (E), Mumbai – 400051

visit us at : www.nabard.org

Committed to Rural Prosperity  



 A1, Shahnazaf Road, Hazratganj,   Lucknow - 226 001

  Phone : +91 522 4109886

  Fax : +91 522 4109887,   Website : www.hdpl.co.in

Lucknow Office

Horizon Dwellings Pvt Ltd.

Horizon Square,

64, Civil Lines, Ayub Khan-Chaupla Road, Bareilly-243001

Corporate Office
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lfPpnkuUn flag

uxj fuxe] cjsyh ds fodkl dh
vksj c<+rs dne-----

f'kdk;r izdks"B % turk dh lqfo/kk gsrq iwjs lIrkg] 24 ?k.Vs dk;ZjrA
dEI;wVjhd`r VSDl dysD'ku % turk dh lqfo/kk gsrq dEI;wVj ls VSDl tek gksrk gSA
ek- eq[;ea=h ?kks"k.kk % uxj ds lkSQqVk ekxZ] xka/kh m|ku ls pkSdh pkSjkgs gksrs gq, pkSiyk rd lM+d fuekZ.k pkSjkgs ls cjsyh dkWyst rd 
gksrs gq, Qksj ysu dk;Z izxfr esaA
yksfg;k ikdZ % J)s; jkeeuksgj yksfg;k dh Le`fr esa mudh izfrek yksfg;k ikdZ dk lkSUn;Zdj.k djkdj LFkkfir djk;h xbZA
fofHkUu pkSjkgksa dk pkSM+hdj.k % fldykiqj pkSjkgk] ';kexat pkSjkgk pkSM+hdj.k dk;Z iw.kZA
vkj-lh-lh- fMokbZMj% izHkk flusek jksM] lfdZV gkml jksM] LVs'ku jksM] pkSiyk jksM] LVsfM;e jksM vkj-lh-lh- ls fMokbZMj ds fuekZ.k dk;Z 
izxfr ijA
gkWV feDl ekxZ % uxj esa 114 ekxksZ dk gkWV feDl i)fr ls 14 djksM+ dh /kujkf'k O;; djds fuekZ.k dk;Z vfUre pj.k esaA
tykiwfrZ % 39 djksM+ dh /kujkf'k O;;dj] 32 u;s uydwiksa dk fuekZ.k 236 fdeh- yEckbZ esa ugha ikuh dh ykbZuA
lhoj % 185-87 yk[k dh /kujkf'k O;;dj 1670 ehVj yEckbZ esa ubZ lhoj ykbZu dk dk;Z iw.kZA
u;s okgu % 218 yk[k dh /kujkf'k O;;dj ts-lh-ch- e'khu yksMj] psu ,DlsosVj] fVij Vªd] VSªDVj gkbZMªksfyd efgUnzk Fkzh&Oghyj] NksVh psu 
,DlsosVj Ø; fd;s x;sA
iFk izdk'k O;oLFkk % 1 djksM+] 32 yk[k O;;dj 4200 ubZ lksfM;e ykbZVsa o iqjkuh ykbVsa o gkbZ ekLd ykbZVsa lgh djk;h x;hA
lkWfyM osLV IykaV % 33 djksM+ dh /kujkf'k O;; djds IykaV 'kq: djk;k x;k] rduhfd ,oa fof/k ck/kkvksa ds nwj gksrs gh iqu% izkjEHk djk;k 
tk;sxkA
vU; foHkkxksa dk lg;ksx % ch-Mh-,- ,oa vkokl fodkl ifjlj }kjk 26-90 djksM+ dh /kujkf'k ls uxj ds eq[; ekxks± dk gkVZ feDl ls 
fuekZ.kA
izLrkfor dk;Z
1- u;k dk;kZy; Hkou&/kujkf'k Lohd`rA
2- ubZ lCth e.Mh&,yu Doy lCth e.Mh] ';ke xat lCth e.Mh u;s Lo:i esa] /kujkf'k Lohd`rA
3- gft;kiqj] lat;uxj] tksxhuoknk {ks= dh ty fudklh gsrq u;s lEiosy dh LFkkiukA
4- ikdks± dk lkSUn;Zdj.k 1 djksM+ /kujkf'k Lohd`rA
5- cnk;w¡ jksM] ihyhHkhr ckbZikl] ijrkiqj pkS/kjh] pkSiqyk jksM eq[; ekxks± ij vkj-lh-lh- ls ukyk fuekZ.k /kujkf'k vkofUVrA
6- Vw ysu ls Qksjysu& pkSdh pkSjkgk ls pkSiyk pkSjkgk rd] izseuxj ls lwn /keZdkaVk ls Msykikj pkSjkgk rd] vkbZ-oh-vkj-vkbZ- jksM] 

lySD'ku VkWoj ls 'khy pkSjkgk rd] ijlk{ksM+k ls fdyk fczt rdA
7- ¶ykbZ vksoj&';kexat pkSjkgs ls 'kgnkuk rd ¶ykbZvksojA
8- pkSjkgksa dk lkSUn;Zdj.k&ih-ih-ih- eksM ds varxZr lSysykbZV] pkSdh pkSjkgk] iVsy pkSd] pkSiyk pkSjkgk] fo;kokuh] chlyiqj pkSjkgk] 

ukoYVh lwn /keZdkaVk] ';kexat] 'khy pkSjkgk] Mh-Mh- iqje] ,drkuxj Msykihj rkykcA
9- dke/ksuq uxj& ch-Mh-,- ds lg;ksx ls lHkh Ms;fj;k¡ 'kgj ls ckgj f'k¶V gksaxhA
10- Hkkjr ljdkj ds lg;ksx ls flVh cl lsok dk izkjEHk] Vªad lhoj ykbZu] lhoj VªhVesaV IykaV dh LFkkiuk] 100 djksM+ dh is;ty vkiwfrZ 

;kstuk iw.kZ djkuk] lkWfyM osLV IykaV dh vko';d O;oLFkk dks iw.kZ djkdj iqu% izkjEHk djkukA

ek- vf[kys'k ;kno
eq[;ea=h m-iz-

ek- vkte [kk¡
uxj fodkl ea=h] m-iz-

Mk- vkbZ-,l- rksej
egkikSj

vij uxj vk;qDr
leLr ik"kZnx.k

deZpkjhx.k
uxj fuxe] cjsyhA

'khy/kj flag ;kno
uxj vk;qDr

With best compliments from....



& x`gdj dks On-Line www.jhansipropertytax.com vFkok On-Line cash counter ij 

tek djus dh lqfo/kkA

& uxj fuxe }kjk leLr izdkj ds Hkqxrku RTGS ls fd;s tkus dh O;oLFkkA

& ukxfjdksa dh f'kdk;rksa esa fuLrkj.k gsrq i`Fkd Vksy Ýh f'kdk;r izdks"B dh 

LFkkiukA

& uxj fuxe ds laca/k esa v|ru tkudkjh ds fy, csolkbV www.jnnjhansi.com ij 

miyC/k gSA

tu lkekU; ls vihy
& dwM+k&dpM+k ukyh&ukyksa] lM+dksa ,oa ?kjksa ds vkl&ikl u Mkysa] dwMk dwMsnku 

vFkok fu/kkZfjr LFkku ij gh MkysaA

& ikWyhFkhu dk mi;ksx u djsaA

& uxj dh lM+dksa] iVjh] ukyk&ukyh ij vfrØe.k u djsaA

& x`gdj dk Hkqxrku tulkekU; ds fgr esa le; ls tek djsaA

>k¡lh uxj fuxe] >k¡lh vius ukxfjdksa dk gkfnZd vfHkuUnu djrh gSA
;g uxj vkidk gS] bls lkQ&lqFkjk cukus esa fuxe iz'kklu dk lg;ksx djsA

uxj fuxe esa bZ&xosZusUl ds vUrxZr dh xbZ ubZ igy

¼v:.k izdk'k½
uxj vk;qDr

>k¡lh uxj fuxe] >k¡lh

¼fdju jktw cqdlsyj½
egkikSj

>k¡lh uxj fuxe] >k¡lhA
,oa

leLr ik"kZnx.k

With best compliments from....



With best compliments from :

For faster remediation, a bio-culture was developed and patented by I.I.T.-Madras, who have MOU with 
Anant Udyog for implementing the project. This bio-culture is injected through feed wells (48 nos) 
installed at various locations surrounding the contaminated area. (Feed well is made by drilling and 
inserting 4" dia pipe into the ground up to 250 feed deep). Nutrient with water is fed into the feed well 
every 10 days, so that the bio-culture can grow. Monitoring is done for hexavalent chrome, pH and odour 
at every 10 days. The bio-culture reduces the hexavalent chromium to trivalent chromium which 
remains in undissolved condition into the soil. The water eventually becomes free of the hexavalent 
chromium. This process was implemented from 5th May 2013 onwards.
For effective bio-remediation, it is required that no ground water withdrawal should be done during bio-
remediation period otherwise the bio-remediation process will not work efficiently and remediation 
period may increase due to the contaminated water drifting in uncontrolled condition.
After 2.5 years of operation, 128 Ton trivalent Chromium Hydroxide Sludge has been extracted and sent 
to authorized TSDF, Kanpur for secured landfill. There is a reduction of 40-45% in hexavalent chrome 
level in ground water which is less than our initial target of 70-75% because in-house submersibles were 
not stopped which was the requirement of bio-remediation process.

2. Bio-Remeidation

SHRIRAM PISTONS & RINGS LTD.
A 4-7, Industrial Area, Meerut Road, Ghaziabad, 201 003 (India)

Lohianagar is a residential colony of Ghaziabad. The Ground water of Lohia Nagar is contaminated with 
hexavalent chromium varying from 2.1 mg/1 to 16.3 mg/1 against permissible limot of 0.05 mg/1 for 
drinking water.
After hydrological study of the affected area following two methods were implemented for remediation 
of ground water.
l  Pump & Treat method  l   Bio-remediation

Remediation of Ground Water Contaminated with Hexavalent Chrome at Lohianagar, Ghaziabad

1. Pump & Treat system

Contaminated Water
abstracted

Chemical Reaction using
Sulphuric acid, Sodium
bisulphite and Caustic

for reducina Cr(VI) to Cr(III)

Separation of clear water
from Sludge in Clarifier

4A. Sludge sealed in
HDPE bage and sent

to Kanpur for Landfill

4B. Treated water
used in parks for

irrigation

Remediation Plant operational since Jan 2012 Trivalent chrome sludge

The process sequence followed for treatment of ground water is shown below :


