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Public understanding of ‘science’ has roots in public understanding of ‘science communication’. Unless science 
communication is understood in its right earnest by public and policymakers, many efforts focussed at public understanding 
of science may not yield results. This is exactly what is happening with many science communication campaigns and 
programmes in various places. If without understanding the ‘process of (science) education’, (science) teaching may not 
be successful, and similarly without understanding the ‘process of (agriculture) extension’, (agriculture) extension is not 
a triumphant. Then without even appreciating the ‘process of (science) communication’, how it can be possible to make 
inroads or even successfully run a science campaign especially in today’s age of super speciality in all walks of life! 

Incidentally, you require a Trained Graduate Teacher (TGT) qualification for educating primary level students 
(…no intention to undermine…in fact they are founders of future generations…), but surprisingly, for shouldering the 
responsibility of communicating science to the entire nation, there are instances where you do not require any academic 
specialization in ‘science communication’, or at least in ‘mass communication’, despite the fact that such specializations 
are available in India and abroad for several decades. If the countries like India have achieved tremendous success in 
agricultural production and undisputable self reliance in the field, the equal amount of credit goes to ‘agriculture extension 
scientists’, besides ‘agriculture research scientists’ - thanks to visionary leaders in agriculture science who have recognized 
and envisioned the ‘agricultural extension’ as an integral part of agriculture science. Similarly, the basic education and 
literacy campaigns, with some hiccups, have been successful and have contributed tremendously in bringing illiteracy rate 
down; it also became possible because of the visionary leaders in the field, who recognized the worth of ‘education experts’ 
who led an army of qualified teachers and educators equipped with necessary knowledge and skills in education. Shall we 
learn lessons from our own such success stories and make our ‘science communication’ establishments more meaningful! 

When the idea of publication of the Indian Journal of Science Communication (IJSC) was floated, not only ‘commoners’ 
but many ‘specialists’ also started presuming that it was going to be yet another science journal or science magazine that will 
carry hardcore ‘science research papers’ or ‘popular science articles’. Even some contributors have started submitting such 
materials to the journal. There were hardly a few who knew that the journal in fact was expecting contributions on ‘science 
communication’. Similarly, when annual Indian Science Communication Congress (ISCC) was conceptualized in 2001 as 
a forum for exchanging newer ideas, reporting research and discussing issues emanating to ‘science communication’, a 
great deviation from main subject was observed. More than 50% papers and presentations were on telecommunication, 
information communication technology (ICT), library science and/ or communication apparatuses, instruments or gadgets, 
etc. Some scholars had submitted their research papers on hardcore science and technology fields, i.e. nanotechnology, 
biotechnology, virology, new building materials, or crystallography, etc., while popular science writers started sending 
articles on galaxies, sun flairs, environment and other similar subjects of popular nature. Only a few papers, a bit closer to 
our subject, were on science education, agricultural extension, technology transfer, and alike. Then slowly, with tremendous 
efforts, motivation, orientation, training and mentoring, the situation started improving. The data was drawn, analyzed 
and interpreted from submissions by participants of these congresses subsequently, though depressing, a pattern of slight 
positive change in understanding of the field of ‘science communication’ amongst participants was observed, with same 
results for overseas delegates. However, an assessment has revealed that still there is a great apathy amongst people, 
and they hardly realize what exactly means from this phrase. They are excited with big stories in nanotechnology, launch 
of satellite, breakthroughs in biomedical sciences, nuclear plant, and bionics, etc., but least interested in the ‘process of 
communication’ of these developments and discoveries to public.

So the struggle begins from addressing the challenge of ‘people’s mis-understanding of science-communication’. 
‘Science communication’ being an important area in today’s scenario, needs an appreciation by its peers in ‘sciences’ and 
‘communications’, otherwise it will not come out of its ‘prolonged state of infancy’ and will not attain status of ‘well accom-
plished field’ at right point of time. Declining interest in basic sciences, inadequate science coverage in media, lower level 
of science literacy, misunderstanding between scientists and journalists, and least preference to ‘public understanding of 
science’ by ‘scientists and communicators’ lead to cause severe inhibition for the inclusive growth of the society and ‘science 
communication’ may not emerge as a well flourished field to its fullest grandeur. S&T being one of the important driving 
forces in today’s world has been well perceived by one and all, but the need of connecting it to society has yet to be ade-
quately emphasized to minimize the ever widening science-society gap. There is an urgent need of developing understanding 
of ‘science communication’ especially amongst scientists, communicators, and policymakers, so that the immense potential 
that ‘science communication’ has to offer can eventually be translated for promoting ‘public understanding of science’.

Public Understanding of 
‘Science Communication’

EDITORIAL

Dr. Manoj Kumar Patairiya
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RESEARCH PAPER

How the Indian English-language press 
covers environment?

The paper examines the coverage of environmental related issues published in 31 
prominent English-language Indian newspapers in terms of their quantification and 
thematic representation. The issue of environment has assumed a prominent position 
during the last decade. Among all the topics discussed under environment, climate 
change and global warming got the highest priority with 75% items which constitut-
ed more than two third (77%) of the total space occupied by environmental issues. 
Of these, highest were on adverse impacts of global warming/ climate change fol-
lowed by those on mitigation. Among all the newspapers, The Times of India devoted 
the maximum space to the issues related to environment.

Introduction

The notion of environment in the present study 
refers to all of the biotic and abiotic factors that 
act on an organism, population, or ecological 
community and influence its survival, development 
and wellbeing. Biotic factors include the organisms 
themselves, their food, and their interactions. 
Abiotic factors include such items as sunlight, soil, 
air, water, climate, global warming and pollution, 
etc. (The American Heritage Science Dictionary, 

Houghton Mifflin Company, 2005). Also, the terms 
‘global warming’ and ‘climate change’ have been 
used interchangeably due to their trans-possible 
use in popular and policy discourse. However, the 
two terms are scientifically distinct (Boykoff and 
Boykoff 2007).

Background

India is one of the largest democracies of the world, 
where people elect the governments every five years 

Keywords: Environment, Global warming, Climate change, English-language press
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by the method of universal adult franchise. Geo-
graphically, it accounts for a meager 2.4% of the 
world’s total surface area of 135.79 million sq. km. 
Yet, India supports and sustains a whopping 16.7% 
of the world population, being the world’s second 
highest populated country with a population of more 
than 121 billion (Ministry of Environment & Forests 
(MoEF), 2009). More than two thirds of the popula-
tion still lives in rural areas, mainly practicing agri-
culture, artisan or working as farm labour. Being a 
fast growing economy in the world, India’s energy 
consumption has increased by ~4% over the period 
2001 and 2006 (MoEF 2007). This has resulted in 
the rise of green house gas emissions – rising from 
682 Mt. carbon dioxide (CO2) in 1990 to 1342 Mt. 
CO2 in 2004 (Watkins 2007). Also, a citizen from the 
highest income groups in India-comprising just 1% 
of the population – emits four and a half times more 
CO2 than a citizen within the poorest 38% of the 
population (Billet 2009). The richest 14% of Indian 
citizens emit 24% of India’s CO2 emissions (Anan-
thapadmanabhan et al 2007). At the same time, in 
global context, India’s share of ~16% of the world 
population accounts for only 4.6% of the global CO2 
emissions (MoEF 2009).

Newspapers in India

Science and technology communication among 
people has assumed increasingly greater importance 
in all societies across the globe. Newspapers 
constitute primary source of communication for 
general public on issues related to S&T. India 
publishes newspapers in as many as 100 languages 
and dialects; with Hindi and English being the most 
prominent. Predominantly, these are published 
from the four metropolitan centers (Delhi, Mumbai, 
Kolkatta and Chennai) and other state capitals. 
English newspapers published from these four 
metropolitan centers account for a major proportion 
of circulation. Total circulation of registered 
newspapers/ periodicals in India during 2008–2009 
was 257,953,373 copies per publishing day. Unlike 
in many other emerging economies, the press is 
free in India and the state does not exercise any 
control over its free and fearless functioning, except 
the provisions incorporated in Press and Books 
Registration Act. However, a few national dailies 
like The Hindustan Times, The Times of India, The 
Economic Times, The Indian Express, The Financial 
Express and The Statesman belong to the big 
business and industry houses that might have their 
own ideologies. 

 The main focus of the newspapers remain po-

No. Newspaper No. of  items Percentage Space Occupied (cm2) Percentage

1 Times of India 166 26.1 26,911 17.8
2 Financial Express 59 9.3 19,231 12.7
3 Economic Times 47 7.4 12,118 8.0
4 Statesman 37 5.8 11,249 7.5
5 Hindu 35 5.5 7,775 5.2
6 Hindustan Times 32 5.0 7,608 5.0
7 DNA 29 4.6 8,902 5.9
8 Hindu Business Line 29 4.6 6,987 4.6
9 Mail Today 22 3.5 7,309 4.8
10 Asian Age 22 3.5 3,743 2.5
11 Pioneer 20 3.1 4,461 3.0
12 Business Standard 20 3.1 6,055 4.0
13 Free Press Journal 19 3.0 3,601 2.4
14 Tribune 18 2.8 4,501 3.0
15 Political and Business Daily 18 2.8 3,740 2.5
16 Indian Express 15 2.4 3,279 2.2
17 Other 15 Newspapers 48 7.5 13,229 8.8

Total 636 100 150,699 99.9

Table 1: Space allocation to environmental news items in newspapers
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litical developments, economy, business, education, 
development, entertainment, art, culture, sports and 
crime including economic crime, these also dissem-
inate information on science, technology, health and 
environment (Dutt and Garg 2000; Dutt and Garg 
2012).  The coverage, however, differs depending 
upon the status and place of publication of news-
papers. Newspapers are also potential medium for 
shaping peoples’ opinion on debatable issues like 
climate change/ global warming (Burgess 1990; Wil-
son 1995; Boykoff and Boykoff 2004; Billet 2009; 
Das et al 2009). The coverage of climate change/ 
global warming issues in Indian newspapers has 
witnessed significant increase during the last decade 
(Boykoff 2010; Billet 2009). The approach of the 
coverage has also undergone a change having found 
its way into financial papers (Boykoff 2010). 

The issues related to environment especially 
of climate change/ global warming  have assumed 
global significance encompassing a range of factors 
including social, political, economic, and scientific, 
etc. The present paper attempts to portray how En-
glish-language newspapers in India have treated the 
coverage of these issues. 

Objectives

The objectives of the study are as follows:

•	 To quantify the number of items pertaining to 
environmental issues and to identify newspapers 
that gave emphasis to these issues; 

•	 To analyze the prominence of the reported items; 
and space devoted to them.

•	 Codification of the identified items into global 
warming, climate change and other environmen-
tal related issues.

•	 Identification of themes, issues, and concerns re-
flected in items pertaining to climate change and 
global warming.

Data and methodology

The study is based on the quantification of issues on 
environment that appeared in 31 prominent and pop-
ular national English dailies published from met-
ropolitan cities and state capitals during April 01, 
2008 to September 30, 2008. However, there was no 
specific reason to choose this period. The advantage 

of selecting prominent and popular dailies has also 
been pointed out by Moyer et al 1995. The selected 
newspapers make up a large proportion of the total 
circulation. Authors identified the relevant stories 
and articles (hereafter called “Items”) on various is-
sues concerned with environment published in these 
selected newspapers. These relevant marked items 
were cut from the main newspapers and pasted on 
separate sheets for further analysis. The name of the 
newspaper, date of publication of the item and page 
number on which it was published was noted. Each 
item was codified into an appropriate sub-discipline 
based on the headline and/ or the content. The con-
tent of the item was studied wherever the headline 
was ambiguous. Also, on each clipping the type of 
item (story or article), visual(s), if any, number of 
column spread and quantum of space measured in 
square centimeters (cm2) was recorded. Wherever 
available name of the journal(s) and the country of 
the workplace where the research was carried out 
were also recorded. The data was fed into Fox-Pro 
for analysis.

Review of literature

In the past, several studies dealing with the coverage 
of climate change in the media have been published 
in the literature. However, most of these studies 
mainly focused on the media coverage of the envi-
ronmental and climate change issues of the indus-
trially advanced countries of the west like the USA 
(Mazur and Lee 1993; Trombo 1996; Boykoff and 
Boykoff 2004; Boykoff and Boykoff 2007; Antilla 
2005; Liu et al 2008), UK (Wilson 1995; Taylor and 
Nathan 2002; Carvalho and Burgess 2005; Boykoff 
and Mansfield 2008), Germany (Dunwoody and 
Peters 1992; Weingart et al 2000), Australia (Mc-
Manus 2000) and New Zealand (Bell 1994). The 
US has been the focus of several studies, probably, 
because it is the top emitter of greenhouse gases 
(GHGs) globally, producing approximately 25% of 
GHGs worldwide with 5% of world’s population 
(McCarthy and Canziani 2001). Few other import-
ant studies on media coverage of climate change 
and global warming are by Bell 1994; Stamm et al  
2000; Wilkins 1993; Nissani 1999; Bord et al 2000, 
Musukuma 2002; Hansen 1991; Doston  et al 2012. 

The reporting of environmental issues in me-
dia has exhibited differences among different west-
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ern economies despite the fact that these are global 
scientific occurrences.  For instance, cross-cultural 
comparison of global warming coverage in France 
and the US found that France’s coverage was more 
events based, focused more on international rela-
tions and offered a more restricted range of perspec-
tives than the US coverage, which tends to empha-
size on conflicts between scientists and politicians 
(Brossard et al 2004). Billet has also expressed 
similar views and points out that climate change is 
represented in highly weird manners at the national 
level (Billet 2009).  However, the two fast growing 
economies of the world like China and India have 
been left out from the studies of media coverage 
of environmental issues including climate change/ 
global warming by western scholars except Billet 
2009 and Boykoff and Boykoff 2010. This gap is of 
considerable concern given the global nature of sus-
tainability problems (Josephi 2005) and the critical 
role of communication in the environment politics. 
Keeping this in view, Bacon and Nash (2006) ana-
lyzed environmental stories in five South-East Asian 
English-language newspapers (Vietnam News, 
South China Morning Post, Jakarta Post, Bangkok 
Post, New Straits Times) and compared them with 
the coverage in the Sydney Morning Herald. Das 
et al 2009 explored the coverage of environmen-
tal issues in three daily newspapers published from 
Bangladesh for June 2007 (two Bangla and one En-
glish-language). Srivastava (2003) examined the 
coverage of environmental issues in regional Indian 
newspapers. The present study is, however, differ-
ent from Billet 2009 and Boykoff 2010, as it covers 
more number of newspapers (hardcopy) published 
from different parts of India.

Results

Items and space allocated: A total of 636 items 
were published on different aspects of environmen-
tal issues during the period of study. These items oc-
cupied a total space of 150,699 cm2. The space oc-
cupied by issues related to environment was second 
highest, preceded by health issues among the entire 
S&T coverage in the Indian newspapers (Dutt and 
Garg 2012). The average space occupied by each 
item was 237 cm2, much higher than the average 
space (183.3 cm2) occupied by S&T news in Indian 
English-language dailies. 

Topics covered: Among all the topics discussed un-
der environment, climate change and global warm-
ing got the highest priority. There were 477 (75%) 
items which occupied a space of 116,382 cm2, con-
stituting more than two third (77%) of the total space 
occupied by environmental issues. The remaining 
(159) items were scattered in different sub-topics re-
lated to environment and could not be grouped into 
meaningful homogenous categories, and hence have 
been grouped as “others”.

Prominence and placement: About 71% of the 
items were allocated a column spread of up to four 
columns; the remaining 29% had a column spread 
of more than four columns. The proportion of items 
having a column spread of one to four was almost 
equal. Of the entire coverage only a minuscule por-
tion (8%) items appeared on the first four pages of 
the newspapers and the rest 92% appeared on later 
pages. The subject that had the highest number of 
items on the front pages dealt with impact and mit-
igation.

Newspapers: The total items appeared in 31 news-
papers published from different parts of India. Of 
these, the national daily The Times of India pub-
lished from the national capital devoted the maxi-
mum space to environmental issues (~18%). This 
was followed by The Financial Express and The 
Economic Times, the two business newspapers (Ta-
ble 1). These three newspapers together accounted 
for more than one-third of the space allocated by all 
the newspapers and about 42% of the total items. 
Certain regional newspapers like Assam Tribune, 
Deccan Chronicle, Deccan Herald, Metro Now, Mid 

Table 2: Coverage of various environmental 
issues

Global Warming/ Climate 
Change themes

Number of 
items (%)

Adverse Impacts 179 (28.1)

Mitigation 130 (20.4)

Diplomacy   53 (8.3)

Politics and Policy   36 (5.6)

Global Warming Research   32 (5.0)

Global Warming Cause   28 (4.4)

Global Warming Awareness   12 (1.8)

Adaptation     7 (1.1)

Total 477 (~75)

How the Indian English-language press covers environment?



Day, Mint, Mumbai Mirror, New Indian Express, 
Sentinel, and the Telegraph accorded little priority 
to environmental issues.

Sources of items: Of all the reported items about 
half (47%) did not mention their sources. The re-
maining 53% items used indigenous as well as 
foreign sources. Of these about 39% were indige-
nous sources and the rest 61% were foreign sourc-
es. Among the foreign sources, 30% were from the 
UK, 16% from France, 7% from the US and the 
rest 8% were from other countries. The indigenous 
news sources were dominated by Press Trust of In-
dia (PTI), Times News Network (TNN), Indo-Asian 
News Service (IANS) and Asian News Internation-
al (ANI). Foreign news sources were dominated by 
Reuters (UK), AFP (France), Associated Press (AP) 
from USA, The Guardian and The Independent both 
from the UK. 

Workplace of research: About 87% of the items 
originating from 25 countries mentioned the work-
place of research reported in the newspapers. The 
most dominating countries were India (~ 32%), USA 
(~28%), UK (~6%), Japan (~4%), Australia (~3%), 
Germany (~2.5%) and Thailand (~2%). These sev-
en countries accounted for 77% of those items that 
had referred to the place of research. Other major 
performing countries included Canada and France. 
There is a striking departure in the workplace of re-
search when compared to overall S&T where the US 
was the dominating country accounting for 41% of 
the items followed by India (16%) (Dutt and Garg 
2012). Also, in the overall S&T coverage research 
performed in 70 countries found place in the news-
papers whereas in the environment it was restricted 
to 25 countries. 

Visual representations: About 56% of the items 
were supported by visuals, the majority of which 
were photographs. Of the visuals with photographs 
46% were single photographs and the rest 3% had 
multiple photographs. Other forms of visuals in-
cluded sketches, satellite images, diagrams, graphs 
and tables. A small proportion of items had multi-
ple visuals. Impact related items had the maximum 
number of illustrations.

Journal citation: Of all the items published in dif-

ferent newspapers 86% did not incorporate journal 
citations. Only 14% items included journal(s), con-
ference paper(s), reports and book citations. Highest 
number of citations was from journals. Twenty six 
different journal titles dealing with environment re-
lated issues were cited in these items. Few dominant 
of these included Nature, Science, and Proceedings 
of the National Academy of Sciences of USA. 

Thematic representation: The items were scat-
tered on several issues with a significant percentage 
(75%) on climate change/ global warming, the rest 
159 were grouped as “others” as they could not be 
homogeneously categorized (Figure 1). Hence, the 
thematic presentation will reflect on sub-topics dis-
cussed under climate change/ global warming (Ta-
ble 2).  
            
Adverse impacts: Of the 477 items on climate 
change/ global warming, the highest (179) dealt with 
adverse impacts of climate change/ global warming. 
These items occupied a space of 35,267 cm2, con-
stituting about one-quarter of the total space occu-
pied by items on environment and more than one 
third (36%) of the space on climate change/ glob-
al warming. Several types of adverse impacts that 
might result due to climate change/ global warming 
were discussed in these items. The highest number 
of items was on ecological impacts on forests and 
different species of plants, insects, microbes and 
animals like penguins, dolphins, dinosaurs, orang-
utan, tuatara reptile, seals, fishes, elephants and their 
habitats, birds and their migration patterns, impact 
on coral reefs and mangroves. Several items dealt 
with already visible impact of global warming on 
weather and those that were projected to take place 
in the coming years like rise in temperature, change 
in rainfall patterns, fiercer tropical cyclones and in-
crease in the occurrence of hurricanes. 

Effects of global warming on human health 
were also discussed in some articles. These items 
were on increase in vector borne diseases like ma-
laria, cataract blindness, psychiatric diseases, aller-
gies and increase in HIV positive cases. 

A large number of items dealt with melting of 
Arctic, Antarctic and Himalayan glaciers “the Gan-
gotri” and other glaciers like North Pole and their 
resultant impact on rise in sea level and sinking of 
islands and vulnerability of coastal areas to storms. 
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Some of the items discussed about how rapidly the 
arctic ice were melting and projected how fast they 
would melt in the coming years. Acidification of 
ocean water was also focused in one item.

Items on agricultural impacts dwelt upon de-
crease in crop production of wheat, rice, cardamom 
and their result on food security. Impact of the melt-
ing of Himalayan glaciers on India’s overall agri-
culture and food production were also discussed in 
some items. Some other items discussed the effect 
of global warming on bee pollination and loss of fra-
grance in the flowers, wine and beer production. The 
economic impact of global warming on economies 
of different countries including India was discussed. 

Mitigation: These items (130) discussed about miti-
gation policy, development of new technologies and 
alternative energy sources for mitigation of climate 
change/ global warming. Some items discussed 
about developed country versus developing coun-
try stand on mitigation, domestic mitigation policy, 
India-China mitigation policy and issues related to 
carbon credits. 

Diplomacy: The central theme dealt with interna-
tional politics of climate change (53) and India’s 
role in it (11). These involved mainly developed and 
developing countries’ debate on carbon emission 
rights and stand taken by various countries on this 
issue, specially the US and Japan, changes in their 
attitude towards climate change and steps taken in 
that direction. Global conferences like the global 
meet on climate change, the Copenhagen confer-
ence and the G8 summit (Japan) on global warming 
were also discussed in some items. 

There were 8 items on India-China inclusion in 
the mandatory emission caps. The topics included 
stand of the US on the issue of carbon emissions in 
the emerging economies. There were 6 reports on 
Kyoto emission caps. Other articles dealt with the 
stands taken by poor nations’ on the issue and the 
diplomacy of the science of climate change and cap 
over emissions.

Politics and policies: Thirty six items dealt with 
politics and policies of climate change. Most of 
the items on domestic policies focused on the var-
ious aspects of the national action plan on climate 
change, national solar mission and the various state 

action plans. International politics like comparison 
between carbon emissions by India and China, G8 
summit on climate change and India’s position on 
banning of coal were also dealt with. 

Global warming research: These items (32) dis-
cussed topics of global warming research. Highest 
number of items under this category was on the 
mathematical modeling of climate phenomenon. 
Other subjects covered included the effect of aero-
sols on climate change, items against and in sup-
port of the warming theory and those linking global 
warming with ozone hole depletion.  

Global warming cause: These items (28) included 
the effect of increasing nitrogen based gases besides 
the rise in carbon dioxide, and also items on other 
causes such as solar activity, obesity and non-veg-
etarianism contributing to warming, the effect of 
black carbon and the contribution of methane gas in 
global warming. 

Global warming awareness: These items (12) 
comprised methods of combating global warming, 
spreading awareness through comedies, children’s 
awareness programs, UN messages to generate 
awareness, opinion survey, life style and warming. 

Adaptation: These seven items included domestic 
agricultural adaptation, relocating species to save 
them, protection for riverside cities and necessity of 
adaptation and technology to test climate tolerance. 

Others: The items grouped in this category dis-
cussed topics like alternative fuels, biodegradable 
plastics, biodiversity, carbon emissions, deforesta-
tion, eco-friendly buildings, emission control in avi-
ation and ships, and pollution of water and air, etc.

Discussion and conclusion

India is attracting increasing attention within the 
climate debate due to its physical and political sit-
uation. Also climate change is attracting increasing 
attention within India, (Billet, 2009) as the coverage 
of environmental and climate change / global warm-
ing issues have increased significantly. The topic of 
environment in Indian English-language press has 
come to acquire a centre stage by gaining 2nd

 posi-
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tion at ~15% coverage (the 1st position occupied by 
health/ biomedical research at 36% coverage) as re-
vealed by the predominant position of this topic in 
the entire gamut of science and technology coverage 
(Dutt and Garg, 2012). And within the environmen-
tal coverage it is the sub-topic of climate change/ 
global warming that occupies the leading position, 
Figure 1. In an earlier study (Dutt and Garg, 2000), 
the proportion of environmental issues was negligi-
ble and ranked at 10th position as percentage (~3%) 
of S&T coverage in Indian English-language dai-
lies. This increase in coverage on environment in the 
English-language press from 3% in 1996 to 15% in 
2008 is a remarkable change, which needs to be put 
in proper perspective. This predominance of envi-
ronmental issues in the English-language press may 
be comprehended by the fact that environment is no 
longer a relegated  domain as its impact is all-per-
vading which touches the quotidian life of the pop-
ulace in India, both in rural as well in urban areas. 
Changing weather pattern, various kinds of pollu-
tion, issues of a variety of waste management, var-
ious kinds of environmental campaigns, like plant-
ing trees, ban of plastics, etc., in addition, big full 
page awareness advertisements by MoEF in print 
as well as electronic media on environment day and 
other occasions, celebrations of environment day in 
schools by organizing lectures, painting competi-
tions, essay writing, some schools organizing stu-
dents’ march on the streets with placards as a part of 
sensitizing people about environmental issues and 

concerns. Further, the pro-active role of government 
agencies in enforcing various environmental regula-
tory measures, have put the issue of “environment” 
in cognitive structure of the people.  All these issues 
keep on getting reflected in the press.

The state of environment in India has stirred 
the conscience of the nation which is evident in var-
ious policy initiatives and programs undertaken by 
the Ministry of Environment and Forests (MoEF), 
Government of India, as well the public concern and 
awareness on the issue during the last decade or so. 
Various regulatory measures have come into force 
and their implementation has gradually become 
more and more stringent as was evident by the me-
ticulous stand taken by the MoEF on several issues. 
For example, in the recent past the Green Tribunal 
suspended the environmental clearance granted to 
the POSCO India Private Limited for setting up a 
steel plant in the state of Odisha and the issue has 
been in the press as the controversy evolved and 
unfolded itself (Times of India, Green Tribunal 
Suspends Environmental Clearance to POSCO, 30 
March 2012). Various other measures like revok-
ing environmental clearances under Environment 
(Protection) Act 1986, granted earlier to Cement 
Plant, Coke Oven Plant and Captive Power Plant, in 
District Bhavnagar, Gujarat (MoEF), in December 
2011.

Among the sixteen newspapers listed in Table 
1, about one third of the coverage was captured by 
the newspapers whose focus was business/ finance/ 
economics. It may be surmised that their interest in 
the environmental issues might be governed by the 
business and commercial interest of their clients/ 
readers who might be looking for various kinds of 
business opportunities, devising and reformulating 
strategies in view of the entire gamut of evolving 
environmental scenario. Also, environmental policy 
and regulatory issues are germane and crucial to the 
interests of the business and industrial community.

In the entire gamut of environmental cover-
age, the predominance of global warming/ climate 
change may also be attributed to the global politi-
cal activity spearheaded under the aegis of United 
Nations Environmental Program (UNEP) which 
witnessed various international meets of top rank-
ing political leaders, officials, scientists and envi-
ronmental specialists. International diplomacy on 
the reduction of CO2 emission and the articulation 

Coverage of Environmental Issues
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of India’s position on these issues has attracted the 
attention of the media. Also in the Indian media the 
award of Nobel Peace Prize to the Intergovernmen-
tal Panel on Climate Change (IPCC) (received by 
Dr. R.K. Pachauri as Chair IPCC) jointly with Al 
Gore the former Vice-President of the United States 
triggered trickling stories and articles on environ-
ment, mainly climate change/ global warming in the 
English-press. Although, the prize was awarded in 
December 2007 but this mere event that an Indian 
heading IPCC and bagging a Nobel on the subject of 
environment brought the topic of environment into 
focus in the Indian English-press. 
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Communication strategy for new amoebae diseases

Information and effective communication strategies are critical to the successful 
management of any disease and its future transmission. Obtaining early information 
about risk factors and symptoms most effectively enhance the rate of strategically 
escaping or curing disease at an early stage. The paper discusses the prevalence 
of amoebae and the disease potential of the genus Acanthamoeba and Naegleria, 
causing Granulomatous Amoebic Encephalitis (GAE), Amoebic Keratitis (AK), and 
Primary Amoebic Meningoencephalitis (PAM). The work involves awareness meant 
for the welfare of rural as well as urban populace, farmers and health workers. Re-
cently, the authors have reported several amoebic species associated with fresh and 
raw vegetables, especially consumed as salad, such as, mushroom, capsicum, onion, 
radish, betel leaves and sugarcane juice, just to name a few, and some fast food items 
as well. Therefore, the role of these amoebae as disease causing organisms should 
be seriously analyzed and evaluated. General public should be educated and made 
aware of the means of disease propagation and transmission. Much information is 
needed about amoebic meningitis and keratitis in India as these have been tagged 
as rare diseases by medical and health professionals. Lack of attention, information 
and knowledge up-gradation among health professionals about new amoebic dis-
eases have led to ignorance among general public. No specific books are available 
in the market regarding disease. There are very few cases reported in India than 
abroad, not because of low incidence rate but due to lack of health reporting. Lim-
ited research, lack of scientific talks and no effective medicine is available for these 
diseases. Gradually, increase in number of cases are also observed because possible 
routes of infections are getting more due to changing lifestyles of people. Some new 
possible means that are responsible of these new amoebic diseases were discovered. 
The paper thus emphasizes on the need of information and communication strate-
gies, amoebic meningitis and keratitis.

Keywords: Amoebae diseases, Communication strategy, Clinical and veterinary aspects, Cleanliness.
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Introduction

Amoebae are regarded as the most primitive among 
animals. The disease causing amoeba known to 
medical sciences was mainly Entamoeba histolyti-
ca, but amphizoic amoebae belonging to two genera 
(Naegleria and Acanthamoeba) are now established 
as opportunist parasite of human being and domes-
tic animals (see Plate-1), (Morales et al, 2006, Daft 
et al, 2005). These small-free living aerobic amoe-
bae were regarded as, opportunistic and pathogenic 
in nature, producing fatal human diseases affecting 
central nervous system and eye. Naegleri fowleri is 
the causative organism of acute infection of healthy 
persons having recent history of swimming and the 
disease is termed as Primary Amoebic Meningo-
cephalitis (PAM), whereas, Acanthamoeba culbert-
soni is the aetiological agent of chronic illness of 
immunologically weak individuals having no histo-
ry of swimming and disease is termed as Granulo-
matous Amoebic Encephalitis (GAE). A. polyphaga 
and A. castellani are known to cause eye infections 
and the disease caused by them is referred as Amoe-
bic keratitis (Culbertson, 1971). These amphizoic 
amoebae are ubiquitous in nature and have been 

isolated from a variety of habitats such as water, 
soil, and from various edible agricultural products, 
including vegetables such as carrot, turnip, radish, 
etc., consumed mostly in raw conditions and aquat-
ic edible organisms like prawn, crayfish, fishes, etc. 
(Sharma et al., 2004; Veverkova et.al., 2002; Dyko-
va et.al., 2005; Ahmad et al, 2009; Rezaeian et al, 
2008; Kilvington et  al., 2004; Pandey and Sharma, 
2004, 2006; Dykova and Jiri, 2004). The observa-
tions and findings of this study provides a significant 
data to understand the ecology of amphizoic amoe-
bae, their relationship with their host and to provide 
useful information about the prevalence of patho-
genic amphizoic amoebae strains in order to devel-
op a better understanding of such opportunistically 
parasitic amoebae prevalent on various environmen-
tal substrates. A proper study of amphizoic amoebae 
from their natural habitats, which risk humans and 
animals for infection, is helpful in suggesting suit-
able preventive measures besides enriching knowl-
edge of general public by educating people about 
healthcare and hygiene.

Objectives

Various species of amphizoic amoebae. Fig.1- Trophozoites of Naegleria sp.; 2- Cyst of N. fowleri; 3- Cyst 
of N. gruberi; 4- Amoebaoflagellate stage of Naegleria sp.; 5- Trophozoites of Schizopyrenus sp.; 6- Cyst of 
Schizopyrenus sp.; 7- Trophozoites of Hartmanella sp.; 8- Cyst of Hartmanella crumpae; 9- Cyst of Hart-
manella vermiformes; 10- Trophozoites of Vanella sp.; 11- Floating forms of Vanella sp;12- Trophozoite of 
Acanthamoeba sp.; 13- Cyst of A. polyphaga; 14- Cyst of A. glebae; 15- Cyst of A. culbertsoni; 16- Cyst of 
A. rhysodes. All magnifications = 10×40 x.
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1.	 To develop strategies regarding dissemination of 
information and effective communication, which 
are critical to successful management of these 
new amoebic diseases and their future transmis-
sion. 

2.	 Obtaining early information about risk factors 
and symptoms that will most effectively enhance 
the rate of strategically escaping or curing dis-
ease at early stage. 

3.	 To discuss the prevalence of opportunistically 
pathogenic amoebae and their disease poten-
tial of the genus Acanthamoeba and Naegleria, 
causing GAE, AK, and PAM.

4.	 To analyze and evaluate the role of these amoe-
bae as disease causing organisms.

5.	 To draw attention of health professionals and 
provide useful information amongst masses for 
their education and awareness, leading to knowl-
edge up-gradation about various means of dis-
ease propagation and transmission. 

6.	 To emphasize and encourage the need of emi-
nent research work in this field considering the 
present scenario of limited research contribu-
tions from Indian perspective.

7.	 To discuss about the possible routes of infec-
tions, which are getting more due to changing 
lifestyles of people, including food borne trans-
mission of the disease.

Materials and methods

In order to evaluate and analyze the information 
and communication strategies for these new amoe-
bic diseases, amoebic keratitis and amoebic menin-
gitis, the data was collected from various sources, 
and then analyzed to draw conclusions. Scientific 
literature was thoroughly read from various scientif-
ic institutes and internet (journals, books, etc.), and 
scientific experiments performed by the authors in 
laboratory conditions. Isolation of amoebae was per-
formed by following the standard methods of Singh 
and Hanumaiah (1959). Amoebae were studied and 
identified on the morphological basis of tropho-
zoites, cysts and flagellates following Singh (1981) 
and the latest classification of protozoa (Levine 
et al., 1980). The pathogenicity test of amphizoic 
amoebae was performed in laboratory Albino mice 
weighing upto 12 to 15 g. choosing the strains of 
Naegleria fowleri which is regarded as the causal 

organism of the disease PAM.

Discussion

We need to focus on following aspects that need im-
mediate attention:

Clinical aspects: Presence of amphizoic amoebae 
may cause danger of PAM, GAE, and AK for people 
meddling with contaminated pond water and espe-
cially immune-compromised persons.

Veterinary aspects: The domestic animals or the 
cattle might also remain affected by these patho-
genic amoebae. There is a high likelihood of cattle 
and other livestock to catch infection of PAM, GAE, 
AK or both as they remain in constant contact with 
the contaminated pond water most of the time, es-
pecially at the time of bathing and drinking, where 
the infective stages (trophozoite) of N. fowleri, may 
make its way through the nasal passage of the victim 
and cause PAM or the trophozoite of Acanthamoeba 
culbertsoni or A. rhysodes could infect the animal 
via haematogenous route. The same threats remain 
viable for human beings also. Ironically, in a coun-
try like India, where the cause of human deaths goes 
undiagnosed due to lack of facilities, funding and 
awareness, how much and to what extent is it possi-
ble to diagnose the cause of deaths among cattle or 
other livestock?

Soil is regarded as a suitable medium for 
growth of aerobic amoebae as it contains various or-
ganic and inorganic compounds (Singh 1975). The 
microbial activities are mediated in the rhizosphere 
so it may be assumed that the protozoon population 
would be distributed in this microhabitat as well 
(Rodriguez-Zaragoza et. al., 2005) and as Agaricus 
bisporous and Plerotus sajorcaju (mushrooms) are 
grown on compost made up of highly rich organic 
matter therefore the probability of rich amoebic fau-
na in compost as well as on mushroom surfaces is 
very high (Shukla and Sharma 2010; Shukla 2011). 
On similar lines, we can say that the presence of 
pathogenic Acanthamoeba strains in poorly washed 
sugarcanes (Saccharum officinarum) that grow in 
close vicinity of soil and its extracted unpasteurized 
juice should be a matter of concern for the consum-
ers as well as juice vendors. It is a warning for all the 
fruit juice consumers, as these deadly amoebae may 



S.No. Substrates Reason for 
choosing as a 
substrate

No. of pathogenic 
strains isolated/ 
total samples

No. of lethal 
strains when 
tested on 
Albino mice/ 
pathogenic 
strains

Publications and 
paper presented

1. Pleurotus sajorcaju 
(oyster mushroom)

Grows in compost 
rich in organic 
matter, supports 
amoebic growth

5/180 3/5 Journal of Applied and 
Natural Science. ISSN-
0974-9411. Vol. 3 (2): 
247-252

2 Agaricus bisporus 
(button mushroom)

Not investigated/ 
240

Not investigated Journal of Advanced 
Zoology.ISSN-0253-
7214. Vol 32 (1),19-23.

3 Trapa bispinosa (sing-
hada)

Grows in water 
rich in organic 
matter, supports 
amoebic growth

11/100 11/11 Lucknow Journal of 
Science:, ISSN 0974-
8121 Vol. 7(2), 9-18.

4 Nymphea nouchali 
(kamalkakri)

5 Piper betel (paan) Grows in soil 21/200 14/21 Paper presented at 
Annual Conference of 
AEB, Lucknow, 2012

6 Unpasteurized Sugar-
cane juice

Extracted from 
unwashed/not 
properly washed 
sugarcane under 
non- hygienic 
conditions

14/90 11/14 Paper presented at XXII 
Annual Conference of 
National Environmental 
Science Academy held 
at Jamia Hamdard, 
NewDelhi, 27- 29th 
December, 2009.

7 Heteopneustes fossilis 
(singhi)

Edible fishes cul-
tivated in water 
often contaminat-
ed with amphizo-
ic amoebae

4/36 Not investigated AQUACULT ISSN-
0972-2262. Vol.12 (1), 
125-132

8 Channa punctatus 
(girai)

9 Various environmental 
sources (air, soil, water, 
other edible products)

Here strains were studied with emphasis on certain phys-
ico-chemical factors influencing their pathogenicity. For 
detailed reading consult the paper.

Flora and fauna. Vol. 
17 (1): 129-133

10 The role of pathogenic and lethal strains of amphizoic 
amoebae have been discussed in detail with respect to their 
relation to edible biological products For detailed reading 
consult the book.

Protozoa and food: 
amphizoic amoebae and 
other protozoa in rela-
tion to edible biological 
products
VDM, Germany
 ISBN 978-3-639-
36381-4

11 Domestic water supply Pathogenic strains were detected Perspectives in Animal 
Ecology and Reproduc-
tion, VOL 7, Chapter-1, 
pg 3-14, Daya publica-
tions, New Delhi.

Various environmental substrates from which pathogenic and lethal stains have been isolated
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pose a major threat by causing diseases like GAE 
through hematogenous route, especially if there is 
any wound in the vocal cavity of the consumers 
(Shukla and Sharma 2009). Besides GAE, the risk 
of another disease such as Cutaneos Acanthamebi-
asis (CA) might also occur among farmers. There-
fore, it is advisable that certain sectors or industries 
in which unpasteurized fruit juices or raw vegetables 
appear in ready-to-eat products that are not further 
heat-processed or pasteurized should be avoided by 
the consumers (Shukla and Sharma 2010; Shukla 
2011). Pathogenic Acanthamoeba strains may even 
pose threat of GAE among consumers, farmers 
and vendors of betel leaves. Therefore, apart from 
causing cancer there is yet another reason for the 
consumers that its consumption should be avoided 
(Shukla and Sharma 2012). Presence of amphizoic 
amoebae may cause danger of GAE or AK for im-
mune-compromised as well as immune-competent 
persons respectively. The amphizoic amoebae found 
on vegetables used for human consumption are 
transmitted from different sources during the chain 
of production, transportation, market and cuisine 
which could be through waste water used in aquat-
ic food production or contact to other contaminated 
products or splashing and refreshing of vegetables 
with contaminated water (Shukla and Sharma 2010; 
Shukla 2011). Thus, consumers should wash their 
vegetables thoroughly, especially those eaten raw or 
in poorly cooked forms, proper cooking of vegeta-
bles is recommended and a good hygiene is urgent 
for everybody dealing with food. There is a need of 
awareness especially among farmers and vendors 
about the occurrence of these protozoan parasites 
and their proper sanitation. 

The results are in conformity with the find-
ings of earlier researchers. Besides these substrates, 
there were some more food items, from where these 
amoebae were isolated. This is noteworthy that due 
to changing lifestyles in recent Indian context, we 
are switching to fast food fashion that comprises 
of these raw or poorly cooked vegetables. If not 
cooked properly these may be a cause of the seri-
ous amoebic diseases as the route of GAE causing 
acanthamoebae is haematogenous. Any wound in 
mouth may result the active trophozoite to cause 
the disease. The small free-living amoebae have 
been isolated from agricultural soils (Ekelund and 
Ronn 1994). These free living amphizoic amoebae 

are ubiquitous in nature and grow in close proximity 
to vegetables cultivated underground or in aquatic 
environments. Irrigation with poor quality water 
is one way that fruits and vegetables can become 
contaminated by disease causing protozoa (Steele 
and Odumeru 2004). So these findings are in sup-
port and give logical expansion of the work on small 
free-living amoebae from edible sources like vege-
tables such as turnip (Srivastava et al., 1996), carrot 
(Sharma et al., 2004), cucumbers, cabbage, lettuce, 
celery, carrots, radishes, tomatoes, cauliflowers 
and spinach (Rude et al., 1984), various species of 
mushrooms like Laccaria trullisata (Napolitano and 
Flanagan 1980) and another common edible species 
Agaricus bisporus (Napolitano 1982). Recently they 
have been isolated and cultured from store-bought 
spinach and lettuce (Gourabathini 2008). We are 
aware that soil amoebae are recognized as pathogens 
(Duma 1972) and because virulent and nonvirulent 
amoebae have been obtained from lettuce, radishes, 
and onions (Clurea-Varl Saanen 1981), the role of 
vegetables in transmitting amoebae to humans must 
be evaluated. 

The present study is a preliminary effort of ap-
plied significance covering the areas of food micro-
biology, protozoology, healthcare, hygiene, agricul-
tural significance and may also serve the purpose to 
understand ecological relationships among amoebae 
and edible biological products. Extensive studies 
and futuristic approach are required to investigate 
the role of amoebae in edible mushrooms and other 
vegetables. These findings are in conformation and 
extension with the experimental works of other re-
searchers who have previously worked on amoebae 
in relation to mushrooms (Napolitano, 1982 and Na-
politano, and Flanagan, 1980) or other vegetables 
(Srivastava et. al., 1996). The findings are based on 
the experiments performed by authors under strict 
laboratory conditions during the period of Novem-
ber 2009 - November 2012. Some interim data have 
already been published in journals and and present-
ed in conferences. 

The small, aerobic, free-living amoebae are the 
causal organisms of amoebic meningitis and kera-
titis. N. fowleri is the causative organism of acute 
infection of healthy persons having recent history 
of swimming and the disease is known as PAM 
(Visvesvara et al, 2007), whereas A. culbertsoni is 
the aetiological agent of chronic illness of immu-
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nologically weak individuals having no history of 
swimming and disease is termed as GAE (Martinez, 
1980). A. polyphaga is known to cause eye infec-
tions and the disease caused is amoebic keratitis. 
Contaminated soil, water and air are considered as 
the main cause of disease propagation. Naegleria 
fowleri, the causal organism of PAM, penetrates the 
nasal cavity and subsequently invade cranium via 
nasal mucosa and cribiform plate, travel along the 
olfactory nerves and finally reaches the brain. In the 
brain they cause extensive destruction of tissue and 
patients usually develop cranial nerve palsies. In-
volving III, IV and V as well as cerebellar ataxia and 
reduced deep tendon reflexes, have also been report-
ed (Carter 1970; Martinez 1985). Symptoms of the 
disease are severe headache, fever with body tem-
perature above 39°C, meninggismus, nausea, vom-
iting, meningeal irritation and neck stiffness (Carter 
1970 and Jamil et.al.,2008). Occurrence of amoebic 
meningitis has also been reported from India. A total 
of ten cases have been reported between 1971 and 
2008 from India. This indicates how unaware are 
the health professionals, medical bodies and gener-
al public regarding these amoebic diseases that are 
tagged as rare by medical and health professionals. 

Limited research, lack of scientific discourse, 
and non availability of effective medicines make 
these diseases more serious. There have been only 
the case reports of such diseases; no treatment and 
no follow up after death is reported in India, prob-
ably due to lack of research and funding (Shukla 
2011). Conventional drugs such as Amphotericin-B 
and Rifampicin have been used to cure these dis-
eases in early stages but they are losing momentum 
because of the resistant strains of amoebae coming 
into being. A survival case of a 26 year old female 
was presented by Jain et.al., (2002) where Naegle-
ria meningitis was diagnosed by wet mount cytol-
ogy of cerebrospinal fluid (CSF) and treated with 
Amphoterecin-B, Rifampicin and Ornidazole. Here 
the patient survived because of the early diagnosis 
of the disease. Therefore, awareness and informa-
tion regarding disease is essential. Early treatment 
with Amphoterecin B and Rifampicin may help 
and improve survival. Amphoterecin-B at a dose 
of 1-1.5 mg/kg/day alone or in combination with 
Micronazole, Rifampicin and sulpha drugs may be 
used (Loschiavo et.al., 1993) under prescription by 
a qualified medical doctor. The mortality rate of N. 

fowleri infection is extremely high, of about 97% 
(Kaushal 2008). 

Granulomatous amoebic encephalitis due to 
Acanthamoeba sp. causes chronic, sub acute en-
cephalitis with CNS infection often with granulo-
ma formation (Martinez et.al.,1980). The route of 
infection is haematogenous and occurs through the 
lower respiratory tract ulceration of skin or muco-
sa, or other open wounds. The symptoms are head-
ache, seizures, nausea, vomiting and neck stiffness 
(Carter 1970; Hamide et.al., 2002). Besides, GAE 
Acanthamoeba sp. also causes Keratitis. It is the 
most common human infection of the cornea caused 
by A. polyphaga, A. castellanii, A. palestenensis, A. 
rhysodes and A. hatchetti (John 1993). AK is severe, 
progressive and sight threatening infection of cor-
nea. Even after improved diagnostic techniques and 
applying novel treatment modalities AK accounts 
for profound morbidity and significant loss in vi-
sual acuity in about 16% of infected corneal ulcer 
patients (Duguid et.al, 1997). Though various risk 
factors are being quoted, none of them received due 
attention except “contact lens wearers” (Jeanette 
et.al., 1989) in developing countries, as there is no 
widespread use of contact lenses in these countries. 
Now, since it has been identified that even non-con-
tact lens wearers are prone to this infection (Shar-
ma et.al., 2000; Srinivasan et.al., 2003; Davamani 
et.al., 1998), this disease is gaining momentum like 
other common microbial eye infections fall of dust 
particles, trauma due to vegetable matter, contact 
with contaminated water, etc., have been found to 
be the predominant risk factors of AK (Radford 
et.al., 2002; Kunimoto et.al., 2000). The first case 
was diagnosed by Jones et.al., (1975) from South 
Texas, with a history of eye trauma and exposure 
to contaminated water in the United States, but the 
disease remained very rare until the 1980’s when an 
increase in incidence mainly associated with con-
tact lens wear was reported (Bacon et.al.,1993). 
Visvesvara et.al., (1983) studied the effect of Ke-
toconazole, Amphotericin-B and Sulphadiazine on 
Acanthamoeba sp. Ofori-kwakye et.al., (1986) have 
stated that complete surgical excision of the mass 
lesion combined with chemotherapy offers the best 
prognosis, in addition to offering tissue for a defin-
itive diagnosis. The disease is characterized by se-
vere ocular pain, inflammation (Mannis et.al., 1986) 
affected vision and ring shaped stromal infiltrate, 
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composed of neutrophils (Ma 1981), if not managed 
properly can lead to blindness and even loss of eye 
(Sharma et. al., 2004). 

Conclusions and recommendations

Though some of these diseases could be life threat-
ening but there is no need to panic, as the incidence 
of these diseases is rare and simple measures can be 
more effective for protection. Following measures 
are recommended to safeguard from these diseases: 

•	 Improve public health and food safety: Im-
proved information and education to farmers 
on cleaner and more sustainable production 
techniques would help them match and satisfy 
consumer preferences, while maintaining envi-
ronmental and health standards. There is a need 
of awareness especially among farmers, vendors 
and consumers about the occurrence of these 
protozoan parasites and their proper sanitation 
(Shukla 2011).

•	 Ensure environmental quality: Use of contam-
inated wastewater for irrigation and transporta-
tion purposes is the main cause for contaminat-
ing edible biological products with amphizoic 
amoebae. Strengthening environmental legisla-
tion would help alleviate this problem. Health 
risk minimization strategies should be developed 
and disseminated.

•	 Filling in the knowledge gap by community 
participation: An inclusive approach is required 
in order to fill the gap of agricultural knowledge 
among the farmer, consumer and the research 
communities that will lead to more effective 
health safety strategies.

•	 Packaging, labeling and certification: Packag-
ing and labeling are becoming more important 
to consumers, as they provide some measure of 
food safety standards. Educating farmers on (hy-
gienic) processing, along with a labeling system 
(or certification) would help gain better prices.

•	 Devising new methods for improved farming 
techniques: Research and development of ad-
equate technologies may improve sustainable 
health and hygiene.

•	 Ensure aquatic environmental quality: Waste-
water which is used in urban consumption or 
aquaculture increasingly polluted and serves 

a main cause for contaminating aquatic vege-
tables (trapa, nymphea, amaranthus, etc.) with 
amphizoic amoebae. Discharge into public water 
bodies must be better monitored and regulated. 
Health risk minimization strategies (like avoid 
meddling with such contaminated water without 
adequate care and hygiene) should be developed 
and implemented.

•	 Inspection of ponds at regular intervals for its 
water quality:  Investigating and inspecting mi-
crobiological aspects of the ponds where these 
vegetables are grown should be continuously 
will be helpful and save people from microbio-
logical contamination.

•	 Maintenance of proper hygiene: While ex-
tracting juice, cleaning and sterilization of fruits, 
squeezing rollers, juice extraction machine, etc. 
would be an advantage.

•	 Formulation and application of internation-
al standards: Such standards for food premis-
es and public health infrastructure would be of 
great value.

This study comes out as a cautious effort to protect 
humans and animals from these deadly diseases 
transmitted through edible biological products and 
other environmental sources. These findings serve 
as additional evidence for food borne transmission 
of pathogenic free-living amoebae that may cause 
human disease under natural condition either direct-
ly or indirectly. Therefore, this work highlights the 
current epidemiological significance of pathogenic 
amphizoic amoebic strains and that must not be un-
derestimated. 
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Introduction

The bio-economy strategy aims for a more innova-
tive, resource efficient and competitive society that 
brings together food security and good health with 
sustainable use of renewable resources for industri-
al purposes, while ensuring environmental protec-
tion. It will lead to research and innovation through 
global bio-economy policies and a more engaged 
public dialogue. The bio-economy encompasses the 
production and conversion of renewable biological 
resources into value added products, such as food, 
feed, bio-based products and bio-energy. Its sectors 
and industries have strong innovation potential link-
ing wide range of sciences, industrial technologies 
involving local tacit knowledge1. The bio-economy 
strategy emphasizes the knowledge base and culti-
vates innovation to achieve increased productivity 
and improved focus on environment. Potential com-
munication interventions in this regard are to raise 
awareness, recommend a solution, identify per-
ceived barriers and benefits to behavior change, pro-
vide logistical information, use community groups 
to counsel and motivate, provide information on 
correct use, encourage continued use by emphasiz-
ing benefits, reduce barriers through problem solv-
ing, build skills through behavior trials, social sup-
port, recall benefits of new behavior, assure ability 
to sustain behavior and social support. The present 
study suggests sustainable use and conservation of 
communication practices for Taxus in Pangi valley, 
Himachal Pradesh for societal benefits.

To cope with a worldwide rising population, 
fast reduction of numerous resources, growing eco-
logical pressures and climate change, it is required 

to drastically modify the approach to production, 
utilization, processing, and storage, recovering and 
discarding of biological resources.  Bio-economy 
holds a great potential in maintaining and creating 
economic growth and jobs in rural, coastal and in-
dustrial areas, decrease fossil fuel dependence and 
progress the environmental sustainability of primary 
production. 

Global population growth by 2050 is estimated 
to lead to a 70% increase in food demand. Bio-econ-
omy answers massively increasing demand for bio-
mass on land and turn attention towards oceans and 
aquatic ecosystems as new sources of sugars and 
oils. The Bio-economy strategy will comprise the 
conclusion of the direct market programme on Bio-
based products and maintain the blue growth initia-
tive, renewable energy and fuel quality targets and 
energy technology plan by enhancing the knowledge 
base and nurturing novelty for generating quality 
biomass at a competitive cost. Bio-economy leads 
us to understand present and future biomass accessi-
bility, demand and competition amid biomass appli-
cations, estimating their climate change mitigation 
potential. This takes an account of building alterna-
tive sources of carbon and energy more reachable 
(e.g. farming and forestry remains, wastes) and 
motivating research into renewable resources, such 
as microalgae. The European Commission defines 
a “post-petroleum” bio-economy as “an economy 
that uses biological resources” from land and sea, as 
well as waste, as inputs to food and feed, industrial 
and energy production which also cover the use of 
bio-based processes for sustainable industries. Bio-
waste for example, has considerable potential as an 
alternative to chemical fertilizers or for conversion 
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into bio-energy. The partial replacement of non-re-
newable products by more sustainable bio-based 
ones should be pursued1-3. The bio-economy ap-
proach seeks to control private business and special 
means will generate earnings that will subsequently 
flow back to prosperous financier4. 

Managing natural resources sustainably 

Agriculture, forestry, fisheries and aquaculture 
necessitate a lot of crucial and partial resources to 
construct biomass. These not only include land, 
sea space, fertile and functioning soils, water and 
healthy ecosystems, but also minerals and energy 
for the production of fertilizers. Their use also 
incorporates major opportunity expenses associated 
to the exhaustion or failure of ecosystem services. 
Declining biodiversity can considerably debase the 
excellence of resources while limiting the yields of 
primary production, chiefly in forestry and fisheries. 
The Strategy will thus sustain the accomplishment 
of an ecosystem based management. It will hunt 
for synergies with green policies on resource 
competence, sustainable use of natural resources, 
security of biodiversity and environment, as well 
as terms of ecosystem services. The bio-economy 
strategy will hold up a universal approach to 
more sustainable resource use. This will develop 
an internationally shared indulgence of biomass 
sustainability and finest practices to open new 
promotion, diversify production and deal with 
extensive food security issues1,3-4.

Climate variability causes further pressure on 
fitness of our ecosystems and escalates threat of per-
manent harm to natural resources. Land is directed 
to avoid dreadful conditions and the loss of critical 
environmental ecosystem services. Threats like ero-
sion, acidification and wind erosion, are being ag-
gravated under extreme climate conditions. Shield-
ing our resources and recuperating their elasticity is 
a challenge requiring active planning, adaptive man-
agement and timely intervention. Land health prec-
edence is required to achieve lasting asset defence 
and the condition of key environmental ecosystem 
services at the landscape scale with landholders, so-
ciety, governments and industry functioning jointly 
through integrated solutions5.

Answering societal challenges: The Taxus 
tree strategy 

The bio-economy’s cross-cutting nature offers a 
unique opportunity to comprehensively address 
inter-connected societal challenges, such as food 
security, natural resource scarcity, fossil resource 
dependence and climate change, while achieving 
sustainable economic growth. Taxus baccata, a 
small to medium size (10-20 m. tall), evergreen tree, 
is one of the most valuable medicinal tree species 
of Himalayan region. Leaf and bark of the species 
yield an alkaloid taxol, which is used for treatment 
of a variety of cancer. It is also used for treatment of 
bronchitis, asthma, epilepsy, snake bites, scorpion 
stings, internal injuries, lung diseases, diabetes, as 
aphrodisiac and its colorful wood to veneer furni-
ture, to make bowls, tankards, combs, tool handles, 
pegs, and various art objects6. There is a serious 
threat to the existence of this species due to over 
exploitation and slow regeneration in its native hab-
itat. In the present initiative an approach has been 
developed to prioritize species at local level for so-
cietal benefits. Mass scale propagation of Taxus and 
its conservation in Pangi valley (Chamba District, 
Himachal Pradesh) has been initiated and yew nurs-
ery is established.

The Taxus tree is probably the most “human-
ized” of all Indian/ European forest trees; it was 
managed and planted for Taxol production in Him-
achal Pradesh and further domesticated in Himachal 
Pradesh and Uttarakhand. Taxus baccata is used in 
topiary in making of formal gardens, foliage (Taxo-
tere), and landscape material, commercially import-
ant at a regional or international level. The anthropo-
centric inquiry of value includes not only the yew’s 
medicinal benefits to society but respect from bow-
men for its medieval role in warfare, from craftsmen 
for its extraordinary wood. The yew is also attractive 
to the earth first point of view of biodiversity where-
by this organism over thousands years has managed 
to have not only a longevity known to merely a few 
species, but has internally created chemical constit-
uents that protect it against various pests and brows-
ers. Its evergreen nature, winter fruit, wood quality, 
and general aesthetics elevated it to the Celtic sta-
tus of a ‘noble’ tree. It is strongly associated with 
ancient rituals and Christian churchyards. The yew 
has provided tools and weapons for ancient and me-
dieval cultures and has been manipulated into reli-
gious objects and home furnishings. By providing a 
unique compound called taxol, it stands today not 
as a symbol of death, but a symbol of life7. Effec-
tive communication skills are employed for raising 
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awareness towards sustainable development and 
conservation of Taxus populations in Pangi valley 
area containing local tribes of pangwalas (Fig. 1). 

The community based programmes of sus-
tainable use of Himalayan yew together with ex-si-
tu cultivation 
should guaran-
tee the income 
earned from me-
dicinal plants in 
such harsh life 
area and help 
conserve a par-
ticular geno-
type and assure 
its survival in 
the nature. This 
will surely be a 
source of green 
economy in Himachal Pradesh.

Green economy and green growth 

‘Green economy’ refers to an economic system 
which produces goods and services at significant-
ly reduced levels of resource and energy use and 
general environmental impact, while simultaneous-
ly respecting aspects of social welfare and justice. 
One of the principles of the ‘green economy’ is 
that the exogenous costs of environmental damage 
should be reflected in product prices, thus creating 
incentives for clean production. The United Nations 
Environment Programme (UNEP) has been pursu-
ing this approach since 2008 via its green economy 
initiative8. The initiative concentrates on public and 
private investments in less environmentally harmful 
production methods. The Organization for Econom-
ic Cooperation and Development (OECD), mean-
while, has developed the principle of ‘green growth’ 
as a part of its green growth strategy9. To progress 
on such thoughts we should also follow some possi-
ble recommendations and strategies for sustainable 
development. 

Recommendations and strategies

Development strategy processes for sustainable de-
velopment put people right at the center of attention. 
Examination, discussion, illustrations, capabilities, 
preparation, funds and events are to describe a soci-
ety’s cooperative profitable, community and natural 

goals. Strategic communication is a possible mecha-
nism for effective policy generation and societal con-
tribution from inventing an idea, conclusion build 
up, budding and employing plans to monitoring im-
pact. Message supply- information exchange, estab-

lishing agreement 
between contrary 
judgment and in-
terests; smoothen 
the progress of the 
structure of know-
how and action 
aptitude of the 
delicate collab-
oration between 
government, civil 
society cluster and 
the private seg-
ment.  OECD and 

UNDP consider communication and alertness rising 
as one of nine central mechanisms for sustainable 
development10. Environmental communication has 
been a missing connection between the theme of en-
vironmental issues and the allied socio-political pro-
cedure of policy making and civil participation. It 
bridges ‘hard’ industrial know-how and ‘soft’ deed 
oriented behavior modifications. Models, technol-
ogies and talent interconnected to the environment 
need are surely to be communicated to policymak-
ers, opinion leaders, strategic groups or the public at 
huge scale. Simple and understandable elements and 
putting these on the agenda could be a prerequisite 
for harmony and change in any civil society11. 

Strategies for sustainable development are 
a synchronized set of participatory and endlessly 
improving processes of investigation, question, ap-
titude growth, scheduling and savings, which put 
together the profitable, social and environmental ob-
jectives of society12. Strategic communication can:

•	 Convince a Nation’s judgment creators to ap-
prove unique policies and at the same time sup-
port community.

•	 Reinforce the aptitude of urban leaders, NGO 
representatives, and community based organi-
zations to administer their economic, ecological 
and social resources sustainably.

•	 Develop partnerships among governments, local 
communities, and NGOs to encourage people for 
active collaboration for change.

•	 Motivate natives to adopt cleaner and greener 

“Green economy refers to an eco-
nomic system which produces goods 
and services at significantly reduced 
levels of resource and energy use 
and general environmental impact, 
while simultaneously respecting as-
pects of social welfare and justice.”



production technologies.
•	 Raise awareness and support for sustainable de-

velopment problem solving.
•	 Accelerate and improve farmers’ adoption of 

technologies and behaviors.
•	 E n h a n c e 

friendly be-
haviors such 
as conserving 
water, chang-
ing harmful 
t e c h n i q u e s , 
and preventing 
forest fires.

•	 Generate ex-
citement in a 
community 

•	 Empower lo-
cal people to 
speak and to continue their efforts for future 
benefits13.

Environmental education and communication is 
too critical for achieving environmental and right 
awareness, principles, skills and behavior constant 
with sustainable development and for successful 
input in decision making. Environment and devel-
opment education should deal with the dynamics of 
physical/ biological and socio-economic environ-
ment and human development and should be ap-
plied in all disciplines to employ effective means of 
communication14.

Principles of effective communication strat-
egies 

Effective communication is a process of public and 
private dialogue through which people define who 
they are, what they want and how they can get it? 
This initiative is informed by principles of toler-
ance, self-determination, equity, social justice and 
active participation for all15. Ecological facet of cor-
porate sustainability made up of both environmen-
tal issues of the product and those due to corporate 
activities16. Product and production related environ-
mental impacts of a company may form a founda-
tion for defining the environmental profile and for 
identifying environmental leaders17. Recognizing 
areas of environmental initiatives answers the call 
for studies with a focus on specific environmental 
information18.  Production and product related envi-

ronmental issues should be implemented, especial-
ly in sectors such as environmental technology and 
clean-technology, which have prominent product re-
lated profiles. The proposed model of environmental 
profile can be used to increase awareness of environ-

mental engage-
ment among pub-
lic policymakers 
and corporate 
leaders in these 
and other sectors, 
as well as among 
SMEs (small and 
m e d i u m - s i z e 
companies)19. At 
Rio+20, least de-
veloped countries 
emphasized ICT 
networks as es-

sential infrastructure for development. A more crit-
ical discussion is needed around the ways in which 
technology changes our understanding of sustain-
able development and how it impacts social equity, 
economic prosperity and environmental protection20. 
Monitoring Sustainable Development (MONET) 
scheme also serves as an information platform. All 
elements of the indicator system (indicators, pos-
tulates, definitions and methods) are published on 
the internet. The monitoring indicators relate to the 
different key challenges and not specifically to indi-
vidual measures. An overall picture of the progress 
that has been observed on the key challenges can be 
gained from the sustainable development strategy21.

Conclusion

To conclude potential communication interventions 
in progressing our work are:

•	 Awareness raising
•	 Solution to problem
•	 Barriers and benefits to behavior change
•	 Logistic information
•	 Community groups to motivate
•	 Information for correct use
•	 Emphasizing benefits
•	 Building skills
•	 Social support
•	 Benefits of new behavior
•	 Ability to sustain social support
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education should deal with the dy-
namics of physical/ biological and 
socio-economic environment and 
human development and should be 
applied in all disciplines to employ 
effective means of communication.”
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ARTICLE

Inclusive development through science and 
technology intervention:
Role of dissemination of appropriate knowledge

Introduction

Uttarakhand being a hill stat, the development of 
the remotest place is expected from the government 
and therefore the council has carried multiple pro-
grammes with science and technology interventions 
for inclusive development of the state. Since 60% 
population of the state depends on agriculture, a 
variety of entrepreneurship programmes related to 
food processing, canning and technology develop-
ment for farmers, were organized and 6 Training 
Research Centers (TRCs) were established. These 
centers act as source for technology dissemination 
and training of local people to start small enterpris-
es related to processing of fruits juices, vegetables, 
pickles, and fish rearing, etc. Some 12,000 benefi-
ciaries have been given training and are working 
successfully in the small scale enterprises. The arti-
cle deals with various initiatives taken by the coun-
cil for inclusive development of the state through 
science and technology interventions and role of 
dissemination of scientific and technological knowl-
edge for realizing the success. 

Uttarakhand state was carved out of northern 
part of erstwhile Uttar Pradesh state on November 
09, 2000 in the western part of Himalayas, with 93% 
hills and 64% forest. The main objective for a sep-
arate state is to accelerate development of difficult 
geographic terrain, and deliver benefits of develop-
ment to remote areas. Expectations of people from 
the government are high. The state falls in agro-eco-
logical zone 4 and 11. Agriculture is the major oc-
cupation of the population and majority of the popu-
lation lives in rural areas. Like the trend everywhere 

in the country, people from rural areas are migrat-
ing to big cities and cities have their own problems, 
where the new influx of people not only adds to the 
existing problems but also poised to face the prob-
lems. A simple solution lies in the development of 
rural areas and providing opportunities. Science and 
technology interventions, such as entrepreneurship 
development and S&T communication programmes 
put together by the council have been successful in 
retaining the migrating workforce in the villages of 
the state to some extent. The programmes could be 
helpful in stabilizing hill economy and generating 
awareness regarding appropriate technology and 
new avenues for entrepreneurship amongst farmers 
and youths.

Keeping these facts into consideration, the in-
clusive development of the state needs to be strate-
gically planned. The government should prioritize 
the schemes for road, electricity (through non con-
ventional resources as well) with science education 
in all the villages. This along with generating em-
ployment opportunities will pave path for happiness. 
This can be effectively done by initiating small scale 
enterprises at the village level and generating local 
human resources. This will not only provide local 
need based technological services but also provide 
employment to youth. Further, local enterprises rel-
evant to the region should be identified and training 
for that should be delivered. This will generate new 
class of entrepreneurs and stability to the hill econ-
omy. This can be achieved by encouraging small 
scale enterprises and by motivation of youths with 
proper guidance and training. It will not only gen-
erate local employment to the youths but also help 
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Table 1: List of Entrepreneurship Development (EDP) programmes
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reduce wastage of perishable items by processing 
them at the source point itself, provide services to 
the locals in their villages and hence travel to the 
cities can be reduced. 

Outreach programmes and the Council

Uttarakhand State Council for Science & Technol-
ogy was established in the last quarter of 2005 as a 
nodal agency of the Department of Science & Tech-
nology, Govt. of India. The main objectives of the 
council is to advice the government for promotion 
of science and technology in the state, identify areas 
of science and technology interventions, technolo-
gy demonstration/ extension and transfer, initiate, 
support, promote and co-ordinate research and de-
velopment projects and programmes, promote pop-
ularization of science and spread scientific temper. 
These activities help disseminate scientific knowl-
edge and accelerate the process of modernisation in 
Uttarkhand through the use of science and technolo-
gy. The council encourages the innovators from the 
region and one best innovator is awarded every year.

The council reaches out to the widespread area 
of the state with science and technology knowledge 
through its 6 TRC’s and 125 Vigyan Prasar Kend-
ras (VPKs) established by the council throughout 
the state, which have strong association with local 
communities. The council provides popular science 

books, magazines and equipments to the VPKs, so 
that they can update science knowledge and work 
for science outreach programmes for dissemina-
tion of scientific knowledge to common people. In 
addition, the District Coordinator in every district 
helps bring these programmes to different parts 
at grass root level. The council in its endeavor of 
playing catalytic role has developed linkages and 
networking with universities, institutions, colleges 
and NGO’s. That apart, the council has Intellectu-
al Property Facilitation Centers, Patent Information 
Centre, TePP (Technology Entrepreneurship Promo-
tion Programme) Centre that are also supposed to 
disseminate necessary information, knowledge, and 
guidance to beneficiaries. With this infrastructure 
and support the council has been successfully reach-
ing the grass roots and far flung areas. The establish-
ment of Science Centre is proposed with its creation 
the role of council will be become more meaningful. 
Following are the TRC’s established by the council: 

•	 Kaleshwar, Chamoli
•	 Naugaon, Uttarkashi
•	 Jakholi, Rudraprayag
•	 Sahaspur, Dehradun
•	 Kanathal, Tehri Garhwal
•	 Ranikhet, Almora

S.No. Name of the programme Beneficiaries

1. Awareness Workshop for Farmers on Pisciculture Development in Remote Area of Kumaun Hills of Uttarakhand 100

2. Poor Women Entrepreneurship Development Training Programme for Chalk Manufacturing 60
3. Emerging Tends in Separation Science and Technology (SESTEC-2008) 300
4. Agriculture Technology Development Fair 358
5. Educating Teachers in Science, Technology & IPR
6. Current Concepts in Productivity Management in Livestock & Poultry- environment, Nutrition & Stress 45
7. Recent Trends in Immuno-Biotechnology based Biologicals and Their Commercialization 200
8. Creativity and Innovation 60
9. Science and Technology Entrepreneurship Park
10. IGNOU EDP program for jail mates 120
11. Training of artisans from unorganized sector for capacity building (in 8 Districts)
12. Integrating Disaster Preparedness Training to State NSS Functionaries 31
13. Natural Resource Conservation Uttarakhand Status, Challenges & Solutions 123
14. Poor Unemployed Women Entrepreneurship Development Training Programme 43
15. National Fish Farmers Day 50

16. Ensuring Environmental Sustainability and Livelihood Generation through Productive Processing of Biomass 
Waste and Recycling of Paper 54
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Major initiatives and Almora example

The 13 districts of state mainly depend on agricul-
ture, therefore entrepreneurship programmes related 
to food processing and canning are important small 
scale enterprise1. However, these entrepreneurs and 
innovators constitute only 5% of population, even in 
developed countries2,3. The TRCs act as source for 
technology dissemination and training of local peo-
ple to start small enterprises related to processing 
of fruits juices, vegetables, pickles, and fish rear-
ing, etc. Besides these, some region-specific flowers 
and herbs are also exploited for juices, which are in 
high demand due to medicinal value. Through Dis-
trict Coordinators, the science popularization pro-
grammes4, technology dissemination programmes, 
and EDP programmes reach far flung areas. 

TRC, Almora in Letti village of Tadikhet block 
has set up an example for entrepreneurship devel-
opment and addressing local problems. The centre 
has shown astonishing performance with many ac-
tivities during 2009 onwards, which may be normal 
for other regions, but are extraordinary for a far way 
hilly region of Letti village:

1.	 Fruit Processing Centre:  The region is known 
for production of orange, malt, lemon, pome-
granate, and pear, but due to bad road connec-
tivity and inaccessibility for the villagers to the 
market, the fruit produce rots before it reaches 
the market. In order to address this problem, 
TRC has developed a community centre for fruit 
processing facility, which in turn promoted self 
help groups for women and offered fruit process-
ing training, such as: to look after raw material, 
judicious use of preservatives, packaging and 
marketing. A communication mechanism adopt-
ed by them enhanced fruit processing knowledge 
of the region. Now they are not in a hurry to take 
fruits to market, rather they are in a position to 
negotiate good price for their processed prod-
ucts. 

2.	 Floriculture training: Under this programme, 
60 women were trained for producing Gladiolus 
flower. They were taught about preparation of 
field for sowing, method of seed sowing, use of 
pesticide, use of manure and plant management, 
etc. 3 progressive trials in the region of Sarana, 
Khatyadi and Letti were most successful and en-
couraging. The beneficiaries further propagated 
the seeds provided by centre and benefited by the 

sale of flowers in the market. With the encourag-
ing results the TRC is planning programmes to 
diversify in other regions of Kumaon.

3.	 Technology initiative for off-season vegeta-
bles: Naokhal village is traditionally engaged in 
the vegetable production. The TRC utilized the 
expertise of them to train other vegetable pro-
ducers. 9 progressive farmers out of them were 
benefited by ‘low cost poly-houses’. In the fu-
ture it is proposed to encourage the farmers to 
do trials of seeds, seed propagation and frontline 
exhibition to communicate the knowledge to fel-
low inhabitants.

4.	 Children’s Science Clubs: In this programme, 
5 Children’s Science Clubs were established. 
With the help of these clubs various lectures and 
competitions were organized in order to generate 
awareness and interest among young students 
towards science. In addition, these clubs also ar-
ranged training for water and food testing.

5.	 Innovative experiments: Under NABARD 
Venture Capital Support, Mahila Haats are es-
tablished in Ranikhat. The Haat will help in mar-
keting of the women groups’ products at com-
petitive prices and ensure availability of these 
products in the market.

6.	 Computer training: TRC also provided free 
training to 10 villages’ students. 

All these initiatives have generated a momentum in 
the state and a lot of activities are in pipeline. In or-
der to make the development sustainable, the pres-
ent pace has to continue with leap towards multiply-
ing these efforts in large scale. 
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BOOK REVIEW

All-in-one on science and 
technology communication

Prof. Susana Hornig Priest, the editor of an ‘En-
cyclopaedia of Science and Technology Commu-
nication’ published by Sage, USA (2010) deserves 
kudos especially from the science communication 
fraternity for fulfilling a long felt need of those who 
wanted to see at one place a diversified knowledge 
treasure of comprehensive information about sci-
ence and technology communication efforts all over 
the world. It is a gigantic effort of creating and col-
lecting huge materials on the subject worldwide. 
The book in 2 volumes offers an excellent resource 
not  just about S&T communication, but details 
about many historical and contemporary aspects 
of science and technological developments in sim-
ple language free from technical jargons. Besides 
communication, it serves as a mini encyclopaedia 
of science and technology too. The authorship is 
not confined around western or developed countries 

only; it widely covers efforts in India, China, Japan 
and other states in the Middle East and Far East as 
well. The information is interesting, authentic and 
handy to any science and technology communicator 
who may not be a specialist. The coverage is wide 
and includes physical sciences, life sciences, as well 
as technology and applied sciences. The details are 
exhaustive, supported by necessary references, and 
give a complete picture of the subjects. The entries 
are classified in a systematic manner and authors are 
selected from amongst who’s who of the subject ar-
eas they dealt with. The articles are written with a 
feel and are not just compilation of data. Definitely, 
it requires a creativity driven vision, courage and a 
lot of patience to conceive, plan, organize, edit and 
bring out such a mammoth work in the form of the 
encyclopaedia. An electronic version on a CD or 
DVD would be more convenient in today’s digital 
age. The information on anything bracketed within 
the area ‘science and technology communication’ is 
fine and appropriately forms the core of the publi-
cation, but the information on ‘science and technol-
ogy’ could have been kept aside. Though it seems 
that the editor and publisher may have a point of 
view to bringing both elements together possibly 
with a sense of ‘completeness’ of the subject, but it 
appears that combining the two interferes with the 
interest of the specific reader who is looking for spe-
cific material on the core subject, i.e. ‘science and 
technology communication’ not ‘science and tech-
nology’! However, the encyclopaedia is a welcome 
effort and credited to be the only one of its kind in 
the world. It is equally beneficial to scientists, com-
municators, journalists, researchers and students, 
including anyone and everyone interested in science 
and technology in general and in its communication 
in particular. 
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NEWS

Science writing: 
A pre-requisite for science popularization

A Regional Training Workshop on Science Writing 
was jointly organized by the National Council for 
Science and Technology Communication, Depart-
ment of Science and Technology, Government of 
India, New Delhi, M.T.S. Academy, Chennai, and 
Communication Department, Manonmaniam Sund-
aranar University at Tirunelveli (Tamil Nadu) during 
March 20-24, 2012. The Chief Guest Dr. B.P. San-
jay, Vice Chancellor, Tamil Nadu Central Universi-
ty, Thiruvarur, in his inaugural address, emphasized 
that science communication should be promoted at 
par with other communications, like development 
communication, sports communication, and mass 
communication. This will certainly bridge the gap 
between the scientists and the common with a pas-
sage of knowledge from lab to land. He also insisted 
that the science journalists and the science writers 
should owe prime responsibility of communicating 
the factual science with simple words to the com-
mon man, without exaggerating facts on imaginary 
basis. They must carefully follow ethics of journal-
ism and press laws, he said. 

Inaugural session in progress 

In his presidential address, Dr. Manoj Kumar 
Patairiya, Scientist F/ Director, National Council for 
Science and Technology Communication, empha-
sized that science writing is a pre-requisite for many 
tasks of science popularization and elaborated vari-

ous steps taken by the NCSTC for popularizing sci-
ence and technology among children, youth, women 
and general public. Programmes in different formats 
designed by NCSTC were broadcast and telecast in 
All India Radio and Doordarshan respectively over 
the years on various important occasions. Number 
of workshops, seminars,  conferences at national 
and international levels are being organized for up-
dating the latest developments in the field for scien-
tists, academics, journalists, communicators, media 
experts, students and researchers. The workshop on 
science writing motivates the young graduates to 
promote scientific knowledge, scientific temper and 
science as a way of life. It is not only to know more 
about the latest developments in science and tech-
nology but to write the same in different formats of 
communication for the benefit of target audience for 
mass media is also important. He also requested me-
dia experts and media managers to give more space 
in dailies and more time in radio and television for 
science.  

While delivering felicitation address, Member, 
Steering Committee of Manonmaniam Sundaranar 
University and Principal, S.T. Hindu College, Na-
garcoil, Prof. (Dr) S. Meenakshisundararajan said 
that the prime role of science communicators is to 
work in the field with people and educate them with 
common man’s science. The workshop offers train-
ing for young science writers and journalists who 
are enthusiastic to learn. Keeping in view of the in-
formation revolution, science writers and journalists 
should update their knowledge and reach the pub-
lic through various electronic media as well. Shri. 
A. Sarathy, Assistant General Manager, State Bank 
of India, Tirunelveli said that State Bank of India 
plays a significant role in popularization of science 
by sponsoring number of programmes of public in-
terest. Head of the Department Prof. (Dr.) P. Govin-
daraju welcomed the gathering. 

Dr. Cheyon, Honorary Secretary, M.T.S. Acad-
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emy, Chennai detailed the prime aim of the work-
shop. Field visits to Tharangadara Chemicals Lim-
ited, Arumuganeri, and V.O.C. Port Trust, Tuticorin 
were interesting and informative to the participants, 
who have eventually prepared on the spot reports. 
Dr. S. Sambasivam, Associate Professor, Zoolo-
gy Department, Presidency College, Chennai pro-
posed a vote of thanks. Some 51 participants from 
the education institutions, media persons actively 
participated in the workshop. The following topics 
amongst others were covered: 

1.	 Concept and Scope of Popular Science Writing 
by Dr. Manoj Kumar Patairiya, NCSTC/ DST, 
New Delhi.

2.	 Various Formats of Science Communication by 
Dr. Cheyon, All India Radio, Chennai

3.	 Space Technology and its impact on Society by 
Dr. Nellai Su.Mutthu, Scientist, ISRO, Srihar-
kota

4.	 Digitization of Broadcast module for Ef-
fective Science Communication by                                                         
Shri. T. Sakthivel, Lecturer, Dept. of Communi-
cation, M.S.U.

5.	 Scientoon - An Innovative Format for Science 
Communication by Dr. Jeyanthi Kesavan, Head 
of the Dept., Information Technology, Periyar 
Maniammai Women’s University, Tanjore.

6.	 Journalism and Press Laws by Smt. Radha 
Ravindran, Lecturer, Dept. of Communication, 
M.S.U.

7.	 Forensic Science Medicine & Psychology  by 
Prof. Dr. Mohaideen, Associate Professor, De-
partment of Criminology, M.S.U.

8.	 Marine Resources and its utility by Prof. Dr. 
A. Palavesam, Head of the Department, Cen-
tre for Marine Science & Technology, M.S.U., 
Tirunelveli

9.	 Nuclear Energy is the Need of the Hour by Dr. 
S. Venkatesh, Scientist G, Nuclear Power Plant, 
Nuclear Power Corporation of India, Kudank-
ulam

10.	Energy Economy by Dr. Samson Ravindran, 

Principal, Mahendra Engineering College, Ra-
sipuram

11.	Preservation & Protection of Environment by 
Dr. Sambasivam, Associate Professor of Zool-
ogy Department, Presidency College, Chennai.

Out of 51 participants 29 were female and 22 were 
male. All the participants attended all the 8 technical 
sessions with enthusiasm, and earnestness. 

Prof. S. Manickam, Registrar, Manonmaniam 
Sundaranar University said that many opportunities 
are available for science writing in corporate sector 
too. Chief Naval Commander, Shri. Sai. Venkatra-
man, INS Kattabomman Nagarcoil, said that latest 
advancements of science and technology are very 
well utilized by the defense service for not only up-
dating their knowledge but also project the dignity of 
our country. Dr. Cheyon informed that the selected 5 
best participants of the workshop will be invited for 
an Advanced Level Workshop on Science Writing 
in near future. He further added that the best scripts 
selected in the workshop will be recommended for 
publication in magazines and newspapers, broadcast 
on All India Radio, FM Radio, Community Radio, 
and telecast on TV networks.

Delivering the valedictory address, Dr. P. 
Iyamperumal, Executive Director, Tamil Nadu 
Science and Technology Centre, Chennai said that 
when the world is switching from information age to 
knowledge age, the young graduates of science dis-
ciplines must equip themselves with science com-
munication techniques. The workshop has given a 
panoramic view of the science communication and 
its role in the modern society. He advised the stu-
dents to spread science and technology in a simple 
method to the villages they belong and apply scien-
tific temper in their day to day life. 

Such basic courses especially designed for am-
ateur science communicators at grass root level help 
prepare fertile land for development and orchestra-
tion of science communication programmes at na-
tional and international level. 

Science writing: A pre-requisite for science popularization

[Mrs. Rajeswari Murugan, Former General Manager, BSNL, C-13, Nest Chaitanya Apartment, 9 
Ratna Nagar Main Road, Teynamtet, Chennai - 600018]
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NEWS

Training science writers and 
science journalists in Nepal

A ‘Workshop cum Training on Science Journalism 
and Science Writing’ was organized by B.P. Koira-
la Memorial Planetarium, Observatory and Science 
Museum Development Board (BPKMPOASMDB), 
Ministry of Science and Technology, Govt. of Ne-
pal, in Kathmandu, Nepal during June 14-20, 2012 
with active support and participation of Indian sci-
ence communicators’ community. The overwhelm-
ing response from participants, organizers and re-
source persons from both the countries suggests a 
tremendous potential and impact of such regional 
cooperation on cross border sharing of knowledge, 
skill, and experience in this field of scholarship to 

encourage and develop a scientific culture. 
Dr. Keshav Man Shakya, Minister of Science & 
Technology, Nepal said in his inaugural address that 
more science awareness is needed amongst Nepali 
population so that they can take advantage of the 
fruits that modern science and technology going to 
offer. Mr. Krishna Gyavali, Secretary, Ministry of 
Science & Technology, Nepal while highlighting 
the importance of public understanding of modern 
science and technology, in his presidential address, 
emphasized on science behind Nepali customs and 
rituals and suggested that these need to be scientifi-
cally examined for the public good. 
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Mr. Shriharsh Koirala, Executive Director, BPKMPOASMDB, Nepal; Mr. Krishna Gyavali, Secretary, 
Ministry of Science & Technology, Nepal; Dr. Keshav Man Shakya, Minister of Science & Technology, 
Nepal; Mr. Sanat Kumar Sharma, Co-Executive Director, BPKMPOASMDB, Nepal; Dr. Manoj Kumar 

Patairiya, Director/ Scientist ‘F’, NCSTC, India, at inaugural session 



Dr. Manoj Kumar Patairiya, Director/ Scientist ‘F’, 
National Council for Science & Technology Com-
munication (NCSTC), Department of Science & 
Technology (DST), Govt. of India, who also served 
as the Chief Resource Person of the workshop, 
highlighted the need of carving science commu-
nication as an independent field of knowledge and 
there is much to learn from each other’s experience 
for building upon the subject. Mr. Shriharsh Koira-
la, Executive Director BPKMPOASMDB, Nepal, 
while remembering his college days in Mumbai, 
shared an anecdote of his encounter with a music 
student, as his music at midnight was interfering 
with studies of Mr. Koirala. Both had a quarrel and 
shouted on each other, saying - ‘you cannot suc-
ceed in your professional career’! But today, both 
are famous in their respective professions and are 
good friends. The message Mr. Koirala wanted to 
send across is their unbeatable dedication towards 
their goal that turned midnight quarrel into lifelong 
success! Mr. Sanat Kumar Sharma, Co-Executive 
Director BPKMPOASMDB, Nepal welcomed the 
guests and participants and elaborated the objectives 
of the workshop. A T.V. anchor Ms. Sneha Jha con-
ducted the programme. 

 

Curious participants attend workshop

Over 100 young participants belonging to various 
scientific, media, and academic institutions actively 
participated in the 7 days’ workshop. Besides Indian 
resource persons, Prof. P. R. Pokhrel and Prof. Dr. 
U. Khanal from Tribhuvan University, Kathmandu, 
Nepal served as resource persons. The participants 
in their feedback have desired to enhance the dura-
tion of such workshops in future.

 
 

Participants at a technical session

The topics of various technical sessions and profes-
sional lectures included, amongst others, Science 
communication: concept, challenges and emerging 
paradigms; Disseminating scientific knowledge to 
the people: Role of visuals and scientoons – scien-
tist’s perspective; Techniques of science writing and 
science journalism: especially focusing on science 
news and feature writing – journalist’s perspective;  
Improving accountability, ethical and professional 
standards on science journalism; Capacity building 
of media professionals in science journalism; Role 
of media on dissemination S&T and impact of dis-
semination in the society; How to bridge the gap be-
tween science and media in the public understanding 
of science: infrastructural systems; Policy approach 
for S&T information dissemination and inter-minis-
terial coordination on the promotion of science jour-
nalism; International scenario of science communi-
cation: careers and opportunities for young science 
writers/ journalists/ communicators; and Science 
journalism in Nepal: problems and prospects.

The programme also had as a major component 
of daily exercises by the participants conducted by 
resource persons, such as, How to develop science 
feature; Data mining, how to access sources for sci-
ence information; T.V. and radio script writing, how 
to develop a science programme for radio and T.V.; 
Web-based science communication and networks; 
organising press meet, how to write a press release; 
Science popularization through folk arts: puppetry 
as a tool; Scientoon, how to plan and make a scien-
toon and a series of scientoons. A lively discussion 
followed each technical and exercise session.
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Training science writers and science journalists in Nepal



 
Mr. Sanat K. Sharma shows publications to  

Minister and Secretary

Prof. Dr. Heera Bahadur  Maharjan, Vice Chancel-
lor, Tribhuvan University, Kathmandu, Nepal was 
the chief guest at the valedictory function held on 
June 20, 2012. In his valedictory address, Prof. Ma-
harjan, said that the Tribhuvan University would 
be interested to start a diploma course on science 
journalism in near future and highlighted the sig-
nificance of such courses already available in sev-
eral Indian and western universities. Mr. Shriharsh 
Koirala, Executive Director, BPKMPOASMDB, 
Nepal, chaired the valedictory session and realized 
the importance of training in science journalism to 
encourage and educate journalists so that they ap-
ply a scientific approach while reporting on science 

issues. Mr. Sanat Kumar Sharma, Co-Executive Di-
rector, BPKMPOASMDB, Nepal presented an anal-
ysis and a report of the workshop and hoped that 
such programmes would be organized on a regular 
intervals to promote science awareness.

The major recommendations of the workshop 
included, i) creating a university course on science 
journalism or science communication in Nepal; ii) 
setting-up a science writers’ association in Nepal; iii) 
organization of such training programmes on reg-
ular intervals; iv) involving resource persons from 
India for other science communication programmes 
in Nepal; and v) organization of special programmes 
on science communication using puppetry, scien-
toon, and other mass media. The workshop was able 
to create a wave of enthusiasm amongst participants 
and mass media as well as a positive atmosphere for 
the development of science communication activi-
ties in Nepal.

 
Participants prepare scripts and reports during 

workshop

[Prof. Dr. A.P. Singh, Head, Department of Anthropology, Lucknow University, Lucknow-226001]
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Science periodicals published by BPKMPOASMDB
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FORTHCOMING EVENT

12th Indian Science Communication Congress 
(ISCC-2012)

Risk Communication & Development
by

National Council for Science & Technology Com-
munication

Vidya Deep Foundation
Indian Science Writers’ Association

Jan Seva Ashram
at

Indian National Science Academy (INSA)
New Delhi-110002, India; December 17-21, 2012

<www.iscc.vidyadeep.org>

A fine blend of scientific knowledge and scientific 
bent of mind improves living and thinking stan-
dards of people and thereby help empower the so-
ciety. Effective science communication is the most 
important tool for sustainable development. Most 
of the rural and urban communities are shadowed 
by superstitions and are poised to several risks of 
imbalanced developmental concerns. In the era of 
globalization, sustainable development is possible 
with use of latest technological applications afford-
able to the common man. Bridging the digital divide 
through ICT applications, social innovations, and 
creative solutions are the most important factors that 
can be achieved by means of sustained science and 
technology communication for a balanced develop-
ment. Application of science and its utility are need-
ed to be percolated deeper into the grass root lev-
el. Youths must be empowered through innovative 
technological skills to combat developmental risks. 
The increasing public concerns on emerging issues 
in genetically modified organisms, nuclear energy, 
climate change, clinical trials, industrial hazards, 
etc., need to be addressed with fair, honest, and 
factual scientific understanding; this entire concept 
opens up a yet another area of science communi-
cation, i.e. “Risk Communication & Development”, 
which is the focal theme of ISCC-2012. 
Sub Themes: 
The deliberations may cover a wide range of sub 
themes, such as: Communication for Sustainable 

Development; Awareness of Genetically Modified 
Organisms; Public Appreciation of Nuclear Energy; 
Public Understanding of Health Risks; Environ-
mental Risks and Communication Strategies; Public 
Misunderstanding of Superstitions; Preparedness 
for Disasters - Natural and Human; Risk Communi-
cation and Mass Media; Scientific Temper and Risk 
Management, etc.

ISCC Format:

The technical sessions will have presentation of 
contributory research papers, review papers, survey 
analyses, case studies, posters, and invited talks. 
Discussions in split groups would offer close ex-
change of thoughts and ideas. Deliberations will 
be in English and/ or in Hindi. The prescribed time 
for paper presentation will be around 10 minutes (7 
minute for presentation + 3 minute for discussion). 
Power Point presentation facility will be available. 
Best paper awards would be given in junior and se-
nior categories. Selected papers can be published in 
Indian Journal of Science Communication <www.
iscos.org>. 

Who can participate?

Some 200 researchers and practitioners of science 
communication, i.e. scientists, technologists, aca-
demicians, writers, journalists, editors, scholars and 
faculty members, public relations and information 
officers of scientific organizations, representatives 
of media, science activists from NGOs, and senior 
government officials/ policy makers from India and 
abroad are likely to participate. 

Special Features:

A display of science communication products, 
software materials, a special session for young re-
searchers and students, face to face interaction with 
experts, open forums and debates on current issues 
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under the focal theme, cultural evenings, and field 
visit will be some of the attractions of ISCC-2012.

Weather:

Weather remains cold (5-15 Degree Celsius) in Del-
hi in December. Heavy woolens are recommended. 

Abstract/ Paper/ Poster:

Last Date for Submission of Abstract (500 Words): 
November 20, 2012 
Last Date for Application for Travel Fellowship: 
November 20, 2012
Intimation of Acceptance of Abstract/ Travel Fel-
lowship	: November 30, 2012
Last Date for Submission of Full Paper/ Poster: 
December 10, 2012

Registration:

Last Date for Registration: December 10, 2012
Registration Fee for Indian Delegate:  4000
Registration Fee for Indian Student Delegate:  2000
Registration Fee for Indian Accompanying Person:
 2000	

Registration Fee for Foreign Delegate: US$ 400 
Registration Fee for Foreign Student Delegate:
US$ 200
Registration Fee for Foreign Accompanying Person: 
US$ 200
No Registration Fee for Members of Organizing In-
stitutions
Spot Registration is possible depending upon space 
availability and presentation quality.   

Travel Fellowship:

It is advisable to make your travel and hotel arrange-
ment from your institution as per your entitlement. 
However, in some special cases, the travel expenses 
for authors of accepted papers except students could 
be reimbursed up to IIIAC Class train fare, while 
student participants/ other registered participants 
are reimbursed II Sleeper Class train fare subject to 
prior confirmation by organizers. Limited number 
of travels by II AC/ IAC Class train/ by air can be 
offered for invited experts/ speakers only in a few 

special cases. Guest house can be arranged in some 
special cases for 17.12.2012 (AN) to 21.12.2012 
(FN). International delegates will make own trav-
el arrangement; the organizers could offer stay and 
meals.

Addresses for Communication:

Dr. Manoj Kumar Patairiya
Convener (ISCC-2012) 
Director/ Scientist ‘F’, National Council for Science 
& Technology Communication
DST, Technology Bhavan, New Mehrauli Road, 
New Delhi – 110016, India 
Phone: +91-11-26537976; Fax: +91-11-26590238 
Email: manojpatairiya@yahoo.com; mkp@nic.in
Website: www.dst.gov.in

Prof. Dipak U. Tatpuje
Coordinator (ISCC–2012)
Secretary, Vidya Deep Foundation 
UG-1, Guru Vidya, 121-A, Yadogopal Peth, Satara – 
415002 (Maharashtra), India
Phone: + 91-2162-280336; +91-2162-284284
Mobile: +91-9422038403; +91-9890960816
E-mail: vidyadeep@gmail.com
Website: www.iscc.vidyadeep.org

Shri Tariq Badar
Co-coordinator (ISCC-2012)
Secretary General, Indian Science Writers’ Associ-
ation 
P.O. Box No. 4627, Hauz Khas, New Delhi - 110016, 
India
Phone: +91-9868030584; +91-9891778720
E-mail: iswacom@hotmail.com; polestar2k@
yahoo.com
Website: www.iswaindia.com

Shri S.R. Dixit
Secretariat (ISCC-2012)
President, Jan Seva Ashram
65-E Munirka Village, Near Gurudwara, New Del-
hi-110067, India
Phone: +91-11-26189137
Mobile: +91-9718085050 
E-mail: jsadixit@yahoo.com; jsadixit@gmail.com
Website: www.jansewaashram.com



FORTHCOMING EVENT

Disasters - communicating in the crisis 
and aftermath
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Disasters - communicating in the crisis and 
aftermath

Symposium being organized by
International Public Communication of Science & 

Technology Network (PCST Network)
and The Science Communicators’ Association of 

New Zealand (SCANZ)
February 21-23, 2013, Christchurch, New Zealand

A Symposium titled ‘Disasters - communicating in 
the crisis and aftermath’ in Christchurch on 21-22 
February 2013 will focus on disasters communi-
cation, as a devastating earthquake rocked Christ-
church, New Zealand on February 22nd two years 
back in 2011. Of course, the Canterbury quakes 
will be a thread running through the programme but 
many other sessions will be included to broaden the 
discussion. Symposium topics will include: Risk 
communication in relation to the threat of disasters, 
Case studies of effective science communication 
during disasters, The perception that we are faced 
with more natural disasters, extreme weather, earth-
quake swarms, pandemics, agricultural crisis - what 
does science say? The responsibility of scientists - 
where the law meets scientific evidence, Support-
ing scientists on the frontline when their expertise 
is needed, Communicating science as a disaster is 

still unfolding, The changes in public understand-
ing and expectations of science and communication, 
Science for a sustainable future - communicating to 
avert disaster. The Symposium will offer a variety of 
topics around the theme of disaster communication: 
Climate change, Bio-security, Natural disasters, and 
Trial by media, Public outreach and engagement, 
and best practice case studies. 

This unique event will attract a wide range 
of scientists, communication practitioners, media, 
health and technology professionals, academics 
and researchers from New Zealand and around the 
world. Six international speakers are included on a 
high quality presenting line-up for the event, includ-
ing internationally renowned members of the PCST 
Scientific Committee. 

Between now and February 2013, SCANZ will 
hold a number of high quality regional events around 
the country. It will also announce and acknowledge 
science communication reporting, innovation and 
training before the end of the year. A variety of tour 
options to science facilities and other sites around 
the city would be available on February 24th. The 
Symposium will be held at the Chateau on the Park 
hotel, on the edge of Hagley Park to be delighted 
to provide high quality conference facilities. Hope 
you are encouraged by what’s underway at SCANZ 
and what we can achieve together in the coming 
year. Your ideas, experience and networks are very 
welcome. See you in Christchurch in February next 
year.

The deadline for abstracts is Friday 14 Septem-
ber 2012. Registrations for the event will also open 
on this day. Further information at: www.scanz.
co.nz

[Phil Johnstone, President, The Science Communicators Association of New Zealand (SCANZ), 
www.scanz.co.nz] n



FORTHCOMING EVENT

World Doctorates’ Day to be observed 
on August 25th

A “Global Network of Doctorates” - an exclusive 
group of highly accomplished people having Ph.D. 
Degree in any field of study - has been created on 
March 7, 2012 in India. The main idea behind cre-
ation of this group is to offer a global platform to 
share experiences and to network as a powerful ac-
ademic body. To be a doctored is a matter of pride 
being highest academic achievement to belong to an 
exclusive class of academicians holding the highest 
university degree. 

One has to perform an exciting journey in order 
to earn a doctorate. It may be rough, bumpy, dark, 
lonely, but at times thrilling and rewarding. I feel 
that the Ph.D. is not merely a degree but it is a learn-
ing process that equips us with skills and aptitude to 
deal gainfully with difficult and challenging situa-
tions in life. 

On an average about 40,000 scholars are 
awarded Ph.D. in USA every year. Doctorates share 
a major responsibility of generation and dissemina-
tion of knowledge and to steer the knowledge soci-
ety towards prosperity and high quality of life with a 
commitment to ensure very high standards of Ph.D. 
Degrees across the disciplines. 

Prof. Kamal Kant Dwivedi, Vice Chancellor, 
Apeejay Stya University, Sohna, Gurgaon, India – 
who has served as Head, National Council for Sci-
ence and Technology Communication and worked 
with International Cooperation Division of the De-
partment of Science and Technology, Govt. of India, 
and as Science Counsellor in the Indian Embassy, 
Washington D.C., USA - took initiative to put to-
gether this long felt network as a global platform. 
The group invites fellow doctorates to join in large 
number to make it the most powerful group of intel-
lectuals worldwide. 

So far nearly 1000 doctorates from 50 coun-
tries have joined the group and contributed signifi-

cantly by identifying several key issues to improve 
research and quality education. They are brain-
storming on various challenges in the education sec-
tor and are ready to lead by example.

Prof. Dwivedi announced to observe the First 
“World Doctorates’ Day” on August 25, 2012. He 
urged all the members to observe this day by dedi-
cating themselves to uphold the decorum of the high-
est university degree that they have earned.  It was 
decided to take a pledge for sincerely applying their 
knowledge for: Upholding high ethical standards 
in all public activities and private endeavours, Pro-
moting a spirit of understanding and good fellow-
ship among people across the world, Demonstrating 
compassion and empathy for the disadvantaged and 
differently enabled, Advancing sustainable devel-
opment and social progress, Transforming social 
perception towards ever increasing importance of 
scholarship in pursuit of excellence, and Encourag-
ing adoption of good academic and research practic-
es and professional conduct. The World Doctorates’ 
Day will be observed on August 25th every year 
with much more enthusiasm, Dr. Dwivedi said. 

The group is accessible at <http://www.linkedin.
com/groups/Global-Network-Doctorates-4341924>

[Mr. V.P. Singh, Indian Science Communication Society, 577-D, Near Dandahiya Masjid,  
Lucknow - 226020]
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•	 The scope of the IJSC encompasses all aspects of Science 
Communication and Popularisation (SCP); including Public 
Understanding and Engagement of Science (PUES); Public 
Communication of Science and Technology (PCST); and Sci-
ence Technology and Society studies (STS). The communica-
tion of ‘science’ incorporates all its forms, i.e. Science, Tech-
nology, Research and Innovation (STRI), including Method of 
Science, Scientific Temper, and Scientific Culture. The com-
munication of ‘science’ is inclusive of all basic, applied, and 
derivative sciences consisting of physical, chemical, biologi-
cal, health and medical, animal husbandry and agricultural, 
environmental, space, nuclear, defence, and earth sciences, 
etc. It excludes contributions on basic and applied sciences 
and anything bracketed as popular science writing or science 
education. It also excludes technology development but in-
cludes its social and cultural implications and such studies.

•	 The IJSC invites original research papers, review papers, case 
studies and other contributions in any aspect of ‘science 
communication’ in the form of articles, assessment stud-
ies, book and programme reviews, survey reports, guidance 
and science dissemination project analyses from scientists, 
scholars, researchers, communicators and authors. Write-
ups on science communication skills, innovative ideas to 
communicate science, cartoons (scientoons), etc., are also 
welcome. Science software materials, such as books, mono-
graphs, copies of TV and radio programmes, science kits and 
toys, etc., are considered for review, for which two copies 
may be submitted. News, views, opinions, debates, letters to 
the editor and suggestions are solicited for inclusion.

•	 Manuscripts should be submitted in hard copy and electronic 
form. Good quality printouts (two copies) in the Times New 
Roman font size 11 point are required. The pages should be 
numbered. The corresponding author should be identified 
by an asterix (include E-mail address). Electronic form of the 
manuscript should be submitted via E-mail and/ or in a CD/ 
DVD. Text should be entered using word processing software 
MS Word without any commands, formatting or designing. 

•	 For illustrations, Corel Draw, Harward Graphics or any com-
patible format software (BMP, GIF, JPG, PCX, TIF) may be 
used. Label the CD/ DVD with the author(s) name(s), the 
word processing package used, software for illustrations and 
the type of computer. The illustrations should preferably be 
in camera ready form on white drawing paper suitable for 
reproduction without retouching and about twice the print-
able size to facilitate reduction. The photographs, charts, 
graphics and diagrams to be referred as figures(s), should be 
numbered and the captions be provided on a separate sheet. 
The figure numbers should be marked on the back of figure 
with the author’s name. In case of photographs, only origi-
nals should be provided.

•	 The authors’ photographs along with names and E-mail ad-
dresses may be provided for publication. 

•	 The papers should be arranged in the order of - Title, 
Name(s) of author(s), Affiliation(s), Abstract, Keywords, 
Main text, Acknowledgements, Appendices, References, and 
then Footnotes/ Endnotes. 

•	 Each table should be given on a separate sheet of paper and 

not to be adjusted into main text. Tables should be num-
bered consecutively and given suitable titles. 

•	 Normally, the abstracts should not exceed 250 and the pa-
pers should not exceed 2500 words.

•	 The number of keywords should be around 5 and be placed 
in alphabetical order.

•	 The acknowledgements, if necessary, may include only spe-
cial nature of assistance; no routine ‘permissions’ or ‘thanks’ 
to be mentioned.

•	 The references for sources cited in the text should be given 
at the end of text, numbered consecutively. In the text, the 
reference should be indicated by a number placed above the 
line (superscript). If done so, the reference should be listed 
in that order. If a reference contains more than one author, 
the names of all the authors should be given. References 
should be given in the following form:

1.	Patairiya M.K., Nogueira M.I. (ed.), Sharing Science, NC-
STC, New Delhi and USP, Sao Paulo, 2011.

2.	Sharma R.D., Communication of science and 
technology in ancient India, Indian Journal of 
Science Communication, 1(1), pp 3-7, 2002. 
The sources such as unpublished papers and personal 
communications should also be included in the refer-
ences in the following form:

3.	Menon P.K.B., Personal communication, 2000.
4.	Das Anamika, Unpublished work, 2002.

•	 The use of SI units in papers is mandatory. Commonly used 
units may also be given in parentheses following SI units. 

•	 The national currencies may be converted into US $; the 
equivalent national currencies be given in parentheses fol-
lowing US $.

•	 No fee is charged from authors for their contributions for 
publication in the journal, similarly no remuneration is paid 
to them for their contributions.

•	 The IJSC follows zero tolerance policy for research miscon-
duct or unethical practices. It is urged to refrain from pla-
giarism, copying, or using any material, information, text, 
visuals or data for your contributions for IJSC without proper 
permissions and citing references to avoid eventual conse-
quences.

•	 The lead author or corresponding author is required to put 
his original signature on the manuscripts and give a certifi-
cate, along with the contribution, duly signed stating that: 
i) The contribution is the original work of the author(s), ii) 
The contribution has no infringement of the copyright and 
the necessary permission, if any, has been taken; and ii) The 
contribution is unpublished and is neither submitted earlier 
nor will be submitted later for publication elsewhere.

•	 Since the periodicity of the IJSC is 6 months and even if your 
contribution is scheduled for the next issue, it may take at 
least one year for publication! 

•	 The contribution once submitted to IJSC normally cannot be 
withdrawn.

•	 Contributions submitted for publication should necessarily 
conform to these guidelines and while submitting manu-
scripts, the guidelines become acceptable to the authors. 

•	 All contributions may be sent to:

The Editor
Indian Journal of Science Communication

National Council for Science and Technology Communication (NCSTC)
Department of Science and Technology (DST), Govt. of India

Technology Bhawan, New Mehrauli Road, New Delhi-110 016, India
Phone: +91-11-26537976, Fax: +91-11-26590238

E-mail: mkp@nic.in; editorijsc@gmail.com; Website: www.dst.gov.in
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