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market. The production of transgenics if
gocs nlo the hands of few companies,
the agricultural diversity in the farmers'
ficld will be reduced 10 a few patented
varieties and in the long term this 1s a
threat to the world’s {ood supphes.’
Hopefully, the collected genetic traits,
maintaned under storage or in germplasm
centrcs or gene banks like NBPGR 1n
India, will offer sustained free access to
the farming community for usc in the
future. The government should also en-
courage the collection of such diversified

genetie traits to help the farmers 1n case
the transgenics fail 1o their task.

We do need transgenics and research
on them has to be encouraged. While it is
nccessary to clear any doubts on trans-
genics among the consumer-public, it is
also necessary to develop genetically
modified crops devotd of gene protection
(terminator) technology and selcctable
markers.

Ulumately one should aim not to leave
the human commumty (1) rely upon one
or two crops/varicties for cultivation in

the future; (1) lack self-sufficiency in the
fields; (inn) rely upon monopolistic com-
mercialization of essential crops.
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Herbal medicine — Some comments

While dealing with popularity of herbal
medictnes (HM) all over the world,
Kamboj' has emphasized some widely
used wrong concepts. The claims of
safety and lesser side-eftects of HM are
in stark contrast with the reports pub-
lished from time to time™. The belief that
constituents of HM ‘have bctter compati-
bility with the human body’ due to their
ongin in living systems appears dange-
rous, as exemplified by an observer: °l
have considerable respect for the poten-
tial toxicity of plants. Some of the most
poisonous Substances Kknown — curare,
digitalis, nicin, and many others — are
hidden in seemingly innocent greenery™®.
Other problems assoctated with the use
of HM stem from their heterogeneous
nature”® and admixing of synthetic drugs
(like corticosteroids) to herbal formula-
tions by the manufacturers’. Simulta-
neous use of western and herbal remedies
may lead to dangerous interactions’®. A

recent systematic survey on some HM in

Canada revealed that most of them were
unsafe or ineffective. In some cases suffi-
cient information was not avaitlable for
their evaluation®. Such objective attitude
towards HM 1s, by and large, absent in
our country. Most of the reviewers either
selectively highlight the promising asp-
ects of these traditional medicines or
express skepticism about their efficacy'’.
The vast potential of HM to complement
western medicines can be hardly denied
but problems associated with their use
cannot be winked at. As a matter of fact,
regulation of HM to ensure their safe use,
is a global problem at present. Measures,
suggested by Kamboj, for their standardi-
zation are useful but the cost involved In
maintaining the required research infra-
structure 1s a discouraging factor to the

manufacturers.
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Tropospheric ozone: An emerging problem
In the urban environment

Chemistry of tropospheric ozone forma-
tion 1s a major complex and nonlinear
problem of atmospheric research which is
related to the public health, reduction in
crop yield and climate change. This corr-
espondence deals with the complex
mechanisms of troposphcric ozone forma-
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tion in the ambient environment, to iden-
tify the current challenges and strategies
employed to control the vehicular emi-
ssion at a natienal level.

Tropospheric ozone I1s a secondary air
pollutant which is formed 1n the presence
of sunlight by complex photochemical

mechanisms through its precursors like
NQ, (oxides of nitrogen). VOC (volatile
organic compounds), CO (carbon mon-
oxide) and CH, (methane). NQ, and VOC
arc major precursors of ozone in the
urban environment whereas CO and CH,
are precursors of rural and oceanic envit-
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onments. The sources of these precursors
are vchicular exhaust, industrial emi-
ssions, change in land use patterns and a
large number of biological processes. In
this respect, in the urban environment
vehicular exhaust (which consists of NO,
and VOC) is the main source of tropo-
spheric ozone formation. Therefore to

reduce the tropospheric ozone concen-

tration in the urban environment, it is
necessary to cut down 1ts precursors con-
centrations, namely the vehicular exhaust.

The maximum tropospheric ozone will
be produced at the ratio VOC/NO, ~ 6;
this condition i1s described as maximum
incremental reactivity, here reactivity
meaning the ozone-forming potential.
Therefore maximum or peak tropospheric
ozone formation i1s a function of VOC/
NO, ratios and not any individual precur-
sor concentration. It 1s important to
reduce the concentrations of both VOC
and NO, to curtail the ozone concentra-
tions. Because of this complex and non-
linear nature of the chemical system, the
environment is classified as NO, -limited,
if VOC/NQ, ratio is greater than 6 and it
is VOC-limited, if VOC/NO, ratio i1s less
than 6, depending upon the VOC and
NO, concentrations.

Atmospheric chemistry of tropospheric
ozone formation in the NO_,-limited envir-
onment is linear and simple. As long as
the chemical system is NO,-limited, tro-
pospheric ozone formation is a function
of NO, concentration. Therefore it is easy
to reduce the ozone concentrations in
such an environment by reducing NO,

Diversification of agriculture for human nutrition®

Green revolution followed by white,
yellow and blue revolutions has gone
long way in providing food sccurity at
the national lcvel despite the marked
increase in population. This however has
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*Report of a symposium on ‘Divensification
of Agriculture for Human Nutriion’™ orgian-
ized by the National Academny ol Agnicultural
Sciences (NAAS), at the National Institute of
Nutrition, Hydcerabad during 10-17 December
1999,

concentrations. This type of environment
1s found in the free troposphere (2 km to
tropopause), (about 16 km altitude from
the earth surface in tropics) level, remote
and oceanic regions where NO, concen-
tration 1s low. If the chemical system
becomes VOC-limited, then tropospheric
ozone-forming mechanisms are more
complex and nonlinear. This type of
urban environment is characterized as
highly polluted and is known as NO,-
saturated. Such high NO, concentrations
are experienced in the atmospheric boun-
dary layer (from the surface of the earth
to 2 km height) of the urban atmosphere.
In such a situation the abatement policies
of ozone bccome more complex, less
effective and less economically viable.
For example, after reducing 50% of VOC
and NO,, ozone reduces by 12% only.
This indicates that ozone reduction is a
highly nonlinear function of its precursor
concentrations. Furthermore, because of
nonlinearity in ozone-producing mecha-
nisms in the NO, -saturated environment,
if the NO, concentration is reduced, then
ozone concentration will increase instead
of decreasing. The VOC reduction is
required first 1in such a type of environ-
ment and then NQO,. It is not an easy task
to reduce VOC, because of a very large
number of anthropogenic as well as natu-
ral sources. Because of this, cities like
LLos Angeles, London and Tokyo are
experiencing ozone concentrations more
than the prescribed permissible limit of
80 ppbv (parts per billion by volume) set
by WHO. In fact, after spending billions

not ensured houschold nutrition security
for a varicty of reasons. The complex
relationship  between  diversification of
agriculture (food grains, horticulture, hive-
stock) and its impact on human nutriton,
demand for resources and socio-cconomie
determinants of diversification was dis-
cussed at a symposium on ‘Diversitica-
tion of Agriculture for Human Nutrihon”.
Sobhanadreshwiara Ruo,  Minister for
Agriculture and Horticulture, Govern-
ment of Andhra Pradesh, inaugurated the
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of dollars, these countries have failed to
attain ozone concentration less than
80 ppbv 1n their environment because of
the nonlinear and complex nature of
chemical systems in the VOC-limited
environment. At present, Asian and other
developing countries are experiencing
NO.limited environment and hence
ozone abatement is easier in these
regions than in developed countries. The
concern 18 that major cities like New
Delhi, Mumbai, Calcutta, Chennai and
Hong Kong are approaching the VOC-
limited environment. Therefore, at this
stage, there 1s an urgent need to reduce
the NO, concentration by reducing the
vehicular exhaust through stern legal
action. Ozone abatement is easier as long
as there 1s a NO,-limited environment,
but once the urban environment becomes
VOC-limited, 1t 1s very difficult to reduce
0zone concentrations,

The present research shows that ozone
concentration 1s increasing at a rate of
about 2% per year in the Asian region
which is higher than that in developed
countries (about 1 to 1.5%) because of
ineffective pollution control policies.
Effective pollution control policies, en-
forcement, effective combustion techno-
logies and public awareness about the
environment are needed to be undertaken
at the earliest.
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conference and said that the new agri-
cultural policy being formuliated aimed
increasing the yields ot tood crops by
muking the optimum use of the avaslable
technologies. Mahtab Bamji, convener of
the symposium, said that the true index
of development of a country 1s the health
and nutrition status ot its people and not

just industrinl or cconomic growth, This

requires close interaction between agri-
culture and nutrtion scientists, planners
and policy makers and the turners.
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