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Unh-mmmly not all coun-
trics have al access to in-
Now of world
information is concentrated
among the countries of the
north. Even when data is col-
lected in the south, it tends Lo

'be channelled to the north to

satisly northern needs.
Information needed coun-
tries in the south for own

economic and development
(whether the

south) is often unavailable to

ILLIONS of tiny come- ~

ts may be striking the
Earth every day. acc-
ording to a researcher in the
US. But the comets may be

disappearing in a pufl of water
vapour long 'bt&}rt the ever
reach the ground.

John Olivero of Pennyslva-
nia State University believes
that the disintegration of
"“minicomets” could explain
some puzzling observations he
has obtained oi the upper

satmosphere. While observing a

particular region ne noticed

that roughly every three days a
amount of water vapour
utﬁtnly appeared.

Olivero's observations sup-
port a controversial theory
proposed in 1986 by Louis
Frank of the University of lowa.
Frank found mysterious "holes”
while examining ultraviolet
images of the upper atmo-

ing data in many developing
countriecs. More importantly, it
is due to the poorly devcloped
information lnks between
these countries.

At the same time, there are
sources ol computerized data
that are designed to assist de-
veloping countries in finding
information relevant to their
development activities. These
sources are increasing in num-
ber. Among them are INRES-

The importance of information
operation among developing countries examined. by Edward While.

. offering rapid
and technical data from and in

South, UNDP's Information
Referral Service on training

and expertise available from
developing countries, and
UNIDO's Industrial
information Bulletin. UNI
T ey
medium enterprises. Another
network is the
m.nqkd Information
Pllot Service (TIPS), sup-
under a UNDP project
subcontracted to the

Development Network, and
NGO based in Rome, which

operates a subscription service

the developing countries.
Among the developing
countries themselves there is a
keen awareness of the role
which information can in
their development. One of the
most important recent initia-
tives was a decision by the
Chambers of Commerce of the
of 77 to create a South-
South Trade Information
Network. The draft action plan
calls for the establishment of
three regional trade informa-
tion centres. These will estab-
lish computerized registries of
importers, exporters and
manufacturers throughout the

Are 'Minicomets'

Peppering the
Earth's Atmosphere?

sphere. He claimed that about
10 million minicomets — giant
"snowbails.," each containing
about 100 tonnes of ice — were
hitting the Earth everyday. -

According to Frank, such
minicomets would be very
[ragile indeed. Long before
they could leave a visible trail
in the sky, they would break
up. dumping water vapour in
the upper atmosphere.

Olivero was not looking for
minicomets when he made his
measurements of water vapour
in the upper alrrmnph:n: In

HE term "Greenhouse

Effect” was coincd by a

Swedish chemist,
Svanie Arrhenius, in 1B896.
Arthenius theorized that the
burning of fossil fuels would
increase the amounts of carbon
dioxide in the atmosphere,
and would lcad to a warming of
the planet. He calculated that
if carbon dioxide
concentrations in the
atmosphere doubled, we could
expecl a 4.5 degree celsius
temperature rise — a [igure
which is remarkably close to
the predictions being made

today.

For millions of years, this
greenhouse eflect has sus-
tained life on this planeL In a
greenhouse, the sun's rays en
ter and warm the interior, I::ut
are prevented by the glass
from escaying back to the

cooler air outside,
Consequently, the temperature
in a greenhouse is warmer

than outside temperatures.
Similarly, the greenhouse ef-
fect our planet warmer

than the bitterly cold tempera-

of mhmt'm in the at-
mosphere the sun's heat,
warming , air and water

and allowing life forms to
flourish.

Thanks to the ability of
house gases to trap the

green
‘ﬂn'll'lﬂt.ll'ﬂll'ﬂ.tﬂ!mﬂnliﬂ

In Food Chain, Odd
Is Green
A

novel experiment with

fish, insects and algac in
a California river has
uncovered new evidence in
favour of a rather simple
ecological theory involving the
greening of the Earth. It holds
that plants are suppressed
‘when there are even numbers
.of levels in the food chain of a
Jgiven habitat, but flourish
when there are odd numbers.
-, The researchers experi-
mentally manipulated a If:i:lr-
‘level food chain in which
steclhead trout and smaller
fish ate dragonfly and dam-
selfly nymphs, which in turn
preyed on the larvae of tiny,
two-winged insects called
midges, which in turn fed on

algae. In this four-level ar-
ment, the river was ren-

dered largely barren of algae

“each summer.

- But when researchers re-

Jmoved the fish from the top of

‘the chain, it was disrup lﬂd in
such a way that the algau: in-
_ereased a hundredfold, carpet-

ing the water with floating
smats, and thick green, 5-yard-
long (4.5 meters) braids of
summer growth.

the course of his study, how-
ever. he found evidence of this.
Oltvero made 22,000 separate
observations. each of which
lasted 20 minutes. It was dur-
ing 111 of the measurement
intervals that he noticed some-
thing odd :
suddenly.
The water vapour anomaly
occurred about once every
three days. Frank had pre-
dicted that an impact in a re-
gion the size that Olivero ob-
served should occur about
once every two days — a close

water appeared

the lower atmosphere long
enough to evaporate water
from soil, vegetation, rivers,
lakes and oceans, turning it
into steam which rises into the
cooler heights of the atmo-
sphere to form clouds and

rain.

Before industrialization, the
greenhouse gases occurring
naturally in the atmosphere
absorbed just enough of the
sun's heat to keep the world at
an average temperature of
about 15 degrees celsius. Now,
however, manufactured gases

are trapping more and more of
the sun's heat in the lower at-
mosphere, preventing it from
escaping to space. As a result,
global temperatures are fore-
cast to rise by 2-5 degrees cel-
sius by 2100 — and to continue

rare fungus discov-
ered in Western Aust-
ralia could one day
control some of the common
diseases and pests that attack
crops. The sterfle red fungus—
so-called because it produces
no fruiting bodies or spores—
establishes itself inside the
roots of a plant. It then
to both protect and
stimulate the growth of its
host.

Scientists from the
University of Western Australia
in Perth discovered the sterile
red fungus in late 1987. They
have been carrying out re-
search and field trials since
1988, together with colleagues
from Biotech International, a
company in Perth. The results
of the trials are now emerging.

So far, the researchers have
tested the sterile red fungus
on about 40 species of plant—
ranging from cereal crops such
as wheat to species thal are
native to Australia, such as eu-
calyptus. The fungus makes
plants grow faster and in-
crmcu the yield of crops by

In Hﬂﬁpccin the fungus
appears to prevent damaging
. such as fungal infec-
tions that rot the plants’ roots.
Such diseases are the most
significant cause of lost cereal
crops in Western Australia, and
there are ma
Australia where the risk of
root-rotting disease is so h
that farmers have no cholif;

but to avoid wing cereal
crops completely.
Peter Keating, Biotech

International's director of re-
search and development, says
that the fungus secretes a
protein that appears to have an
antibiotic effect against other
fungl. At the same time, it se-
eretes another chemical that
stimulates the growth of roots.

for making technical co-

ing countries. It will also be
manageable and sustainable by

the developing counitrics

i

INRES-South has for some
had the goal of decentral-
its activities, so that the
is more dh'ﬂ'ﬂym
htndultrlh'l
ntries. To this end

lll‘!lfl'l.. inchudi both soft-
ware and suila hardware,
already been supplied to
ral countrigs, where it is
sed either in a government
or the oflice of the local
NDP Resident

3138 az;g
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astronomers are scep-
tical of Frank's theory. Alex
Dessler of Rice University, in
Houston, Texas, compares
Frank's proposal to cold fusion,
and peints to "a vast amount of
contrary evidence". For exam-
ple. he says that seismometers
left on the Moon by Apollo as-
tronauts have not detected
impacts of minicomets.

In addition, Dessler says
that if only a few kilograms of
water were dumped in the up-
per atmosphere, it would
make the ifonosphere — a
charged layer — disappear lo-
cally. Although such an effect
should be seen easily from the
ground, no one has detected it
Finally, Dessler says that any
incoming objects would have
been picked up by satellites
used for military surveillance.

rising till we reduce our emis-
sions of greenhouse gases to an
extent where their atmo-
spheric concentrations once
more approach pre-industrial
levels.

Each year human activity is
rcsponsible for releasing 5.7
billion tonnes of carbon into
the atmosphere, along with
substantial volumes of other
greenhouse gases such as chlo-
rofluorocarbons, methane and
nitrous oxide. Carbon dioxide
is the major greenhouse gas,
accounting for about 55 per
cent of global warming. Four-
fifths of all carbon dioxide
emitted through human ac-

tions comes from burning fos- -

sil fuels — coal, oil and gas —
and most of the rest comes
from cutting down tropical

areas in_

What is the Greenhouse Effect ?

forests.

Chlorofluorocarbons, used
mainly in refrigeration, air
conditioning, the manufacture
of foams and insulation mate-
rials, and in acrosols, make the
next largest contribution to
global warming — around 24
per cent — while methane
contributes a further 15 per
cent and nitrous oxide ac-
counts for 7 per cent .

Greenhouse gases remain in
the atmosphere for decades
and even centuries.

Consequently, even if we
'ltnppcz all emissions tomor-
row, the planet would continue
to warm, and the climate

would keep changing, for at
least a century.

for data acquisition will remain
the reach of all but the

mosl successful business en-
terprises or the best-endowed

government departments and
research centres in the dtvel

oping world.

Fortunately, there is a re-
cent development in computer
technology that can help: the
CD-ROM (for "compact disc,
:-mlv memory”) storage

These thin, flexible plas-
tic laser-read discs weighing
only a few ounces can each
hold up to 550 e
(660,000,000 bytes) of :
compared with 20 to 40

s for a typical hard
disc and 1.4 for a
high density diskette. Thanks
to the CD-ROM, it is now
sible to mail to any part
world, in an enve

a data base of a size and ol‘.

sophistication that was only

- e
1 550

L

available on mainframe com-
puters until very recently.

Nor does the end user re-

quire a su micro-computer
muuun:'anh-c A fairly

inc and compact CD-
attachment can casily be
fitted to an ordinary micro-

computer. With suitable soft-
ware to access the data, liter-
ally a world of information be-
comes available.

While the CD-ROM is a
highly wvaluable information
tool, it is to be hoped that on
line data bases will ulumntdy
become more widely accessi-
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Comets May 'Short-Circuit' Neutron Stars

YSTERIOUS bursts
of gamma- that
astronomers de-
tected in the sky in recent
years may be caused by comets

sing through magnetic
felds of neutron stars,
according to researchers in
the Soviet Union.

Over the past 20 years, as-
tronomers have observed sev-
eral hundred short bursts of
gamma-rays. They come from
different directions, none of
which corresponds to a known
astronomical object.

The -rly: have such
high energies that they must
be produced in a very extreme
environment. Many as-
tronomers believe that the in-
tense gravitational field around
a neutron star must be in-
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finding -oluthnl requires an
international and co-ordinated
approach. UNEP and WMO
have borne the primary

responsibility for m—odlnlﬂ;z
international studies a

assessments of the risks
of climate change, the possible
effects and necessary
responscs.

In 1988, .at the request of
their governing bodies, UNEP
and WMO jointly established
the Intergovernmental Panel
on Climate Change. Its brief
was to assess the magnitude,
timing and potential impacts
of climate change, and to for-
mulate recommendations for
action, to provide governments
with the necessary information

Plant Fungus Keeps its

"There is a principle in mi-
crobiology : first in, best
dressed,” says Keating. "So if
there is a beneficial fungus liv-
ing in the roots of a plant,
rathu genic Idimurcauaing}
can't get
The fungun has another in-

. insect

gene

Host in Good Health

triguing property that makes it
unique, says Keating. It ap-
pears to infect every type of
plant the researchers have

tested it on. Usually, fungi that
interact with plants arc spe-
cific to a particular group of

plants.
Fungal cells
v,

The researchers have used
a culture of the sterile red fun-
gus in the laboratory to treat
native plants at the micro-
propagation stage. They ap-
plied the culture directly to
crop sceds such as wheat.
FI:E trials also took place in
various areas of Western
Australia towards the end of
last year.

According to Keating,
the trials demonstrated that
the seen in the labora-
tory can also be achieved in
the field.

On the strength of the tri-
als, the researchers have won
the cooperation of most state
agriculture departments in
Australia. and larger-scale field
trials will be carried out in
1990. "We expect' that by
1990, we'll be produ the
fungus for the wheat
and for horticultural applica;
tions,” says

The prospect of genetically

engineering sterile red fungus
has excited researchers. It
could be manipulated to pro-
duce tailor-made secretions
within a host plant— resulting
in what the team calls
"tndirect genetic engineering
‘of plants”. .

It might be possible, for
:mph,hmketheﬁmgl
produce a protein secretion
similar to BT Toxin—a chemi-
cal which controls budworm
and which is sprayed season-
ally on spruce forests in

volved. Neutron stars are very
compact stars, no more than
30 kilometres acrass, in which
gravity has crushed together
protons and electrons to form
neutrons.

One possibility is that the
nuclei of comets are hitting
neutron stars. But theorists
have shown that such colli-
sions would be too rare to ac-
count for the number of bursts
detected.

Now Roald Sagdeev, project
scientist of the Soviet Vega
mission to Halley's Comet in
1986, has re-examined the
question. The Vega probes and
Giotto, their counterpart from
the European Space Agency,
found that the nucleus of Hal-
ley's Comet was much darker
than expected. Previously, as-

for policy development.
The IPCC established three

working groups, tnmvnupt:
the science, the impacts and

the possible response strate-
. More than 300 scientists
m 35 countries completed

g3

year
All available science was col-
lated; new research was car-
ried out, and the final

were comprchensively re-
top-level scientists
around the world. The IPCC
reports were adopted in
September 1990 and pre-
sented to the Second World
Climate Conference in Geneva
a few months later.

i

The IPCC that the
earth had already warmed by
0.5 degrees celsius in the past

century. Over the same period,

Canada. The hmt plant of the
fungus would then find itself in
possession of a lifelong supply
of "natural h:-cctlddc

This sort of lnmtldd:
might protect a plant against a
particular pest or even a class
of pests. Some cultural
pesticides could be rendered
obsolete.

Already, the Australian
ernment has provided A
$650,000 (£325,000) for the
work, the largest research
grant ever received by the uni-
versity.

There is also some evi- .
dence, which .has yet to be
confirmed, that the sterile red
fungus can fix small amounts of

nitrogen f{rom the air.
Biologists believed that only
some bacteria and blu-:—gm:
algae can do this. If the
does indeed fix nitrogen, then
this mechanism could be en-
hanced by genetic manipula-
tion. A plant infected with
such a modified fungus would
posses a built-in source of fer-
tiliser.

Keating believes that genet-

varieties of
the sterile red fungus are
likely to be anﬂmnm:ntllly

nl'e. The s
prevents Tw?mm forming
spores.

The rescarchers are
still puzzled about how the

fu to

i (e g They: ssgect Sust
it is a natural mutant of an-
other fungus, so far unidenti-
fied. At the moment, they are

ttempting to build its "genetic
:mllh'.-ntlut can iden-
tify it by its DNA than by

its appearance. — LW.

tronomers had estimated the
mass of comets from their

brightness, with the assump-
tion that their surfaces reflect

fairly
The results from Halley's
Comet show that comets must

m:lacﬁnmmntl"th-
duced in the comet and it va-

by 10-12 em. Five of the
warmest on record had
occurred in the 1980s. That
information has now been up-
dated to six of the warmest
years on record occurring in
the 1980s, with 1990 breaking
new ground as the hottest year
on record. World-wide,

have been melting at a
remarkable rate, and since
lﬂﬂﬂldmuc:;lMH-
ing decrease in planet’'s
snow cover has been recorded.
This melting is expected to

‘accelerate over the next few

decades.
111: Science working group
global warming was
Ineuﬂnhle. as a result thh:u ex-
tra quantities of grecnhouse
gases already released into the
atmosphere. It predicted that
if emissions continued at their
t rate, global tempera-
fure would rise by about 0.3
degrees celsius per decade — a
speed of warming greater than
any in the
10,000 years. The working
up predicted a rise in seca
ﬂ:’c of about 6 cm per
decade over the next century.

Iits report said predictions
of like bal warming could
not inc the extra
that would come from the re-
actions of natural ecosystems,
oceans, ice and land masses. It
also warned that climate
change could well occur in
abrupt, drastic shifts.

The second IPCC working -
group, which studied the im-
pacts of clfmate change,
warned that climate change
was inevitable and would be ir-
reversible. It said culture
and forestry would be
affected, as would natural
ecosystems, many of which
would not survive the warmer
temperatures. :

The Impacts working group
warned of water shortages as

the climate changes, pointing

in climate can cause large wa-

t::r supply problems. It.said

would acceler-
ate sca level rise, change occan
circulation and alter marine
ecosystems, with significant
adverse effects on human pop-
ulations and national
economies.

Rising sea levels would ren-
der some island nations unin-
habitable, serfously threaten
low-lying urban arcas, flood
productive land, displace tens
of millions of , contami-
nate fresh water lupplh- and

coastlines. All the im-

will be considerably
worsened (I droughts and
storms become more severe.

Human health could be se-

porises. The lonised
from the comet then

with res strategics high-
lighted the fact that industrial-

ized and developing nations .
alike h:ﬂmﬁl common re-
sponsibility for dealing with
climate . It said Indus-
trialized countries have par-

ticular responsibilitics for tak-
ing -action, party because they
are responsible for most of the
emissions which have begun

mmqﬂw&-

mands that developing
mu-theabl:mmun-emwh:
improve their people’s
chances, -rﬂatals:nhoﬂlw
ing.

This third wo P

ommended improvements in
‘energy efficiency, use of
tec I

It recommended emer-

gency and disaster prepared-
ness policies and programmes,
risk assessment and

ment plans for wvuine
populations, and Iimprove-
ments in the efficiency of nat-
ural resource use —
control measures for deserts
uunnudtnhmdﬁ
ability of crops to more

environmentis.,
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