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biofuel. Even small households could create biochar by re-
placing traditional cooking stoves (which often emit harm-
ful pollutants into homes) with pyrolysis-based stoves,
which would provide heat for cooking as well as processing
agricultural residues into biochar for gardening.

So what’s the catch?

With all these benefits, it's no surprise that, when word
about biochar first spread, it was hailed as a silver bullet
to save the world from carbon emissions. But as with any
solution, many questions need to be asked. First, where will
the biomass needed to create enough biochar to fertilize
fields and sequester substantial amounts of carbon come
from? While agricultural and other organic waste is plentiful,
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it can be expensive and fuel-intensive to get it to processing
facilities, and from there to fields. Systems must be worked
out to distribute the biochar into fields, as well. Data on
the effects of biochar on the field are still being gathered,
and more needs to be done before implementation on an
industrial scale. Research includes interactions between
biochar, soil conditions, soil biodiversity and crops; the
effects of various kinds of biochar feedstock and production
methods; and distribution rates and methods.

But if we can really find a way to store carbon in
soil for centuries while making nutrient-poor soils fertile,
reduce the need for polluting fertilizers, conserve water and
prevent desertification, this ancient technique may prove to
be part of the solution to 21st-century problems!

A'guide to composting

19'2ar 3

aking compost is a way of recycling organic waste
M into a nutrient-rich mixture that can be used to

fertilize and improve soils the natural way. It
replaces the need for synthetic fertilizers — saving you money
and keeping synthetics out of your garden — and improves
the soil structure naturally, encouraging microbes, worms
and other soil fauna to live there.

Composting helps keep greenhouse gases out of the
atmosphere: when compostable material is thrown into landfill
it takes up space and, as the organic material decomposes,
produces methane, a powerful greenhouse gas.

Making your own rather than using commercial peat-
based composts also helps preserve peat bogs. These are
rare habitats that are being harvested faster than they can
regenerate. In addition, the bogs release carbon dioxide into
the atmosphere when the peat is harvested.

Continued overleaf >
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Charles Darwin’s name may be most synonymous

with gallant sea farers, giant tortoises or the beaks
of finches. However, in 1881, the final book published by
Darwin brought together over 40 years of research on one
of his most loved and studied organisms - the earthworm.
In The Formation of Vegetable Mould through the Action of
Worms with Observations on Their Habits, published shortly
before his death, Darwin’s fascination for earthworms re-
sulted in the first academic work to recognize the massive
importance of these soil-dwelling creatures.

Known for his famous work On the Origin of Species,

Earthworms (of which there are around 6,000 species
worldwide, including the common earthworm, Lumbricus
terrestris), provide a rich food source for many birds and
other animals, forming a key component of food webs.
Another essential role for these amazing annelids is the
aeration, mixing and sediment reworking of soil — a process
called ‘bioturbation’, which alters the physical and chemical
nature of the soil. Their movement and formation of burrows
churns up sediments, making them and their nutritious
contents more accessible to plant roots and other soil-
dwelling creatures, as well as enabling the percolation of
water through soil.

Earthworms also increase soil fertility by pulling dead
organic matter such as leaves into their burrows, digesting
it and excreting worm castes, which are concentrated
with nutrients. Castes may be up to 40 per cent richer in
humus and five times richer in nitrogen than the upper 10
centimetres of top soil, as well as more abundant in many

The wonder of
Earth’s worms

other minerals and chemicals released by the digestion of
plant and animal matter. In good conditions, a single worm
may produce around 4.5 kilos of castes a year, and it is
estimated that there may be up to 432 worms per square

Continued from previous page

Can everyone compost?
Anyone with organic waste and some
space can compost. There are many
different methods so there is probably
a solution that could suit you, as
even small amounts of compost can
be used to grow vegetables, herbs
or flowers in a patio garden, on a
balcony or in a window box.

How does it work?

Composting is simply the breaking
down of organic material with the
help of microbes, worms, fungi and
insects, which turn it into a nutrient-
rich plant growing medium. The basic
compost heap starts with scraps of
organic material of different sorts.
Here are a few of the basics to get
you started.

e Tough or woody plant materials
— shrub and hedge trimmings, straw,
shredded newspaper and bits of
cardboard such as toilet rolls — that
are slow to break down are called
browns. They contain a lot of carbon.
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These should be shredded to small
pieces to help encourage breakdown.
e Greens — things like vegetable and
fruit scraps, grass, leaves, weeds, dead
flowers and so on — are full of nitrogen
and help rot down material quickly.

e What you don’t want in this kind of
heap is cooked food, dairy products
or meat, which can attract pests,
or packaging of any kind that won't
decompose, such as plastics.

Containers for composting vary. They
can be above-ground heaps covered
with a tarpaulin, cardboard or a layer
of newspaper to keep excess water
out, mesh containers, bins with lids or
below-ground pits. Most importantly,
the bottom should be open and
directly on the earth so that soil fauna
can make their way into the waste.

Cool composting

For cool composting, simply pile and
mix your organic materials into a
heap or in a bin, and carry on adding
more material to the top. When you
run out of space, stop, and let it sit.
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Naturally occurring bacteria in your
organic material will have started
the decomposition process. It usually
takes about a year to get compost
from this low-maintenance process.
In the end, you'll find brown crumbly
compost in the bottom layers, which
can be used in the garden. If there
is still material that hasn’t broken
down, give it a stir, add moisture or
dry material as needed, and leave it
to mature.

Hot composting

If you've got more time to spend
tending your heap, hot composting
will get you results faster. The bacteria
need air and water along with the
food, so you’ll need to keep the heap
moist and aerated: adding water, grass
cuttings, or vegetable waste when
needed, or woody matter if it gets
too wet, and stirring often. Keeping
a lid on the bin or plastic sheeting
over your heap will keep the compost
at a high enough temperature to
encourage bacteria, which eat the
sugars and nitrogen in the fresh
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metre of soil - that's 432 million per hectare! It is therefore
clear that these animals are major contributors to the
chemical content and biological health of soil systems.
Agriculturalists would do well to remember this, and should

organic material, generating heat. The

encourage conditions that favour earthworm multiplication
and survival.

Darwin was the first person to theorize that earthworms
play such valuable roles. By setting up experiments lasting
20-30 years, painstakingly measuring the natural movement
and sinking of stones and stationary objects into the soil, he
was also the first to realize that worms are at the heart of f
much environmental re-landscaping. He found 2,000-year-
old Roman artefacts completely buried by castings and
showed that worms could bury objects in some areas at a
rate of 22 centimetres per decade.

Darwin stated of these creatures: ‘It may be doubted o
whether there are many other animals which have played |

so important a part in the history of the world.” This view is

shared by modern-day scientists such as James Lovelock,
originator of the Gaia hypothesis, who suggests that the

work required to keep the entire living planet system healthy f |
‘is done for the most part by the denizens of the soil, the '
microorganisms, the fungi, the worms, slime moulds and
the trees’.

Earthworms, as an essential part of the system, are crucial
to the life and health of our planet’s soils. Thus, they are
crucial to the life and health of our planet's terrestrial
ecosystems, a role that, as Darwin first realized, more than
deserves our respect and gratitude.

By Luke Roberts, who is studying molecular and cellular
biology at Imperial College, London.

— which is an excellent soil fertilizer,

more you stir your heap, the more
these aerobic microbes will continue
with their work, and the faster you'll
have compost. Fungi, worms and
insects will be attracted to your heap
and will help break matter down
further. When the heap starts to cool
down — typically within two to three
weeks — you’ll have great compost.

With either method, in the end,
you’ll have dark brown, crumbly,
earthy smelling material. This is best
left for two months to mature before
it's used.

Vermiculture
If you mainly have food scraps —
vegetable scraps, egg shells, meat
scraps and so on, wormeries are a
good bet. Worms eat the food and
process it, along with ingested soil,
into a fine, mineral-rich compost
called castings. Actually, these cast-
ings are so rich that you must mix
them with normal soil before you use
them for planting.

It's easy to make your own

wormery out of a wide and shallow
plastic box. Just poke holes in the
bottom to allow more air in, then
line it with shredded paper or leaves,
lightly moistened, and add some soil
and leaves to give the worms grit and
bacteria.

Check with your local nursery for
the best worms to use in your area
— red wriggler earthworms (Eisenia
foetida) are a popular choice; you'll
need about 1,000 to get started if you
are going to provide a decent amount
of castings.

Now you can start feeding your
worms with scraps, and sifting out the
compost — actually worm castings — as
it's being produced. Small wormeries
can easily be kept indoors.

Wormeries also come in fancy
stacked plastic structures. Worms in
the bottom of the structure eat the
food, leaving compost behind, and
work their way up the trays as you
add scraps little by little. Empty the
castings from the tray and put it on top
to continue feeding. The worms also
generate some liquid — worm leachate

but you need to dilute it before use.

It's fine to feed some cooked
food and meat scraps to your worms,
but don’t add citrus, salt, garlic or
onions, and don't use fish, dairy, grass
clippings, or anything too fatty or
otherwise indigestible.

Leaf litter

Leaf litter is the simplest method
yet: if you can collect deciduous
leaves in the autumn and have some
space in your garden, it's easy to
make good compost called leaf mould
with very little effort. Simply fill a bin
or make a pile of fallen leaves, and
sprinkle them with water. Leave the
pile to itself, and fungi will break
down the leaves. In about a year they
will have turned into a dark-brown
crumbly mulch that can be spread
across soil to retain moisture and keep
out weeds, or can be added to potting
compost.

With thanks to the Cambridge
University Botanic Garden.
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Gifts for the mighty mud

Jemima and John Griffiths chose to leave their slick city life in Bristol, UK, to live sustainably, off-
grid in the foothills of the Estrela Mountains of central Portugal. It has been a steep learning curve

LIFESTYLE

for them, surrounded by chickens and pigs, getting water from the spring, and generating power with
solar cells. Here Jemima talks about her growing feelings for the soil that sustains them.

girl with big ideas about self-sufficiency but little

experience and no idea what | was getting myself
into. But | soon became aware that my beloved plants
seemed at their most content in dark crumbly soil
that smelt rich and complicated. It might sound odd to
describe mud as complicated. It’s very easy to think of it as
not much at all, but as | dug about I had a thought: soil is
for us landlubbers (plants and animals alike), the ultimate
source and destiny of life! Does that sound a bit mad? Let
me explain.

I ast year | started a vegetable garden. | was a city

The complicated part astounded me: in your average
square metre of happy top soil there are likely to be
thousands of different species and billions of tiny
organisms playing a myriad of different roles. From
bacteria to bugs the earth below our feet is a hive of
activity, and these little creatures are busy making a meal
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of whatever reaches the ground - be it leaves falling or
animals, large and small, dying. Quite literally, everything
returns to the earth. | learned that this process of recycling
matter builds a soil that nurtures what grows in it and, of
course, what grows in it feeds us. Whenever you're out
and about it’s worth taking a minute to look beneath your
feet and appreciate what'’s going on down there!

This led me to a feeling that we have a bit of a mis-
conception in modern farming. There seems to be a desire
to sanitize the soil - to rid it of all life: | suppose to leave
a blank canvas for the crop we want to produce. The
problem with this is that it’s very difficult to replicate all
those nutrients that a teeming underground life system will
build. Artificial fertilizers may produce a bountiful harvest
in the short term, but soil needs a varied diet, otherwise its
quality is inevitably going to deplete over time. It seems
to me that I should be supporting this complex ecosystem
rather than battling with it.

I've learned to make as many offerings as I can to all those
lovely organisms. Compost, manure from our pigs and ash
from our stove contribute to the dark crumbly matter that
my beans and tomatoes sink their roots into. It takes more
effort to weed than to spray poisons, but there are ways
around that. Soil organisms like to be covered in something
and bare soil can quickly start to erode, so | thickly layer
my garden with leaves raked up in the autumn. This ‘mulch’
allows me to stop weeds germinating by keeping the sun
off rogue seeds that have wandered onto my soil. All my
gifts, along with those leaves, eventually get dragged down
by the earthworms to contribute to the feast! By working
with nature rather than against it, I've found my plants have
never looked better.
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A rewarding experience

Allotments — small plots of around 250 square metres
— have been a feature of European cities since the early
days of industrialization. Typically, they are owned by
municipalities, and rented for a small fee to city-dwellers
who want to grow their own vegetables, fruits and flowers
and raise chickens for eggs and meat. You might think
that in today’s industrialized world they were an outdated
idea — far from it. TUNZA intern Emily Keal and her friend
Lee Reid both spend time on the Reid family’s allotment —
and enjoy the fruits of their labour.

hemical weedkillers and pesticides are in the
‘ armoury of the majority of farmers and land-

owners fighting to keep pests and diseases at bay.
But the solution to a problem can become a problem,
which many feel is what’s happened with food production
today. There is an alternative, however, in the traditional
allotments dotted around Britain. A look at the Reid’s
family allotment provides plenty of food for thought, and
for the table! Everything from potatoes to melons is grown
organically.

Norton, a small town in northeast England, is home to 160
allotments where people own chickens and grow their
own fruit and vegetables. Dating back to the 1930s, these
allotments provide a taste of old Britain with a new twist,
as people seek to balance family budgets at a time of
austerity by growing their own food. Other factors coming
into play are to eat more healthily while helping the
environment and avoiding the massively over-packaged
products on supermarket shelves.

A virtuous circle is completed on the Reid’s allotment by
composting anything from leaves to teabags and even
eggshells. Every year they rotate the crops using a different
patch of ground to avoid pests and diseases and keep the
best balance of nutrients in the soil. All the composted
material is eventually returned to the soil to nurture it
naturally for the next crop. As Steve Reid said, ‘a lot of time
and effort goes into the allotment, yet it’s a very rewarding
experience: everything we grow we eat’. Not only is their
organically grown produce better for wildlife and the
environment, it’s also a lot healthier for the family!

With the current concerns about climate change, any
reduction in the journeys taken by our food will reduce the
effect we have on the environment. It has been estimated
that the ingredients that make up the average family
Christmas in the UK clock up about 77,000 kilometres,
almost equivalent to twice round the world! These ‘food
kilometres’ all contribute to our carbon footprint, so even
growing some vegetables in the garden helps combat
global warming. Vegetables produced by Steve and his

Mellowcat

Lucy Cutis - &l
wife Jane on their allotment only travel 2
a short distance from plot to pot at their
home, a matter of minutes away.

Allotments are becoming more and
more popular because of today’s current
climate, both environmentally and
financially.
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If you're interested, follow 9
the Reid’s five basic
principles for growing
your own!

* Soil preparation:
digging and
manuring.

* Weeding:
removing weeds
from soil.

e Composting:
improving the soil by
adding vegetable waste
that has been broken down
through natural processes.
* Sowing: placing seeds in soil and
watering.

e Pricking out: transferring seedlings from the
greenhouse to the plot when they are big enough.
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Soil is a particularly important issue in mountainous areas - as topsoil can easily
be washed away by rain. On common land, the challenge is to conserve soil so that
forests and other vegetation can regenerate. On private land, the issue is to conserve
soil and retain moisture for sustainable agriculture. TUNZA talks to V.K. Madhavan
about his work to promote sustainable development in northern India.

y organization, the Central Himalayan Rural Action
M Group (Chirag), works in around 200 villages in

Uttarakhand, a state in northern India. We promote
an integrated approach to development, focusing on such
issues as health care, education, social forestry, soil, water
conservation and especially sustainable agriculture. This may
seem broad, but there’s no silver bullet: we want to provide
people with multiple opportunities to improve their lives.

On common lands, forests are an essential resource for
these communities, who rely on them for fuel, fodder and
leaf litter, which they use for animal bedding and compost.
But they have been degraded over time due to excessive use
and loss of a sense of community ownership. On a practical
level, we help communities make contour trenches using

uelA/21doad/Wod U321 MMM/131BIS 18BYDIN

-

-

_

Enriching soils,
enriching lives
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mud, and plant fodder grasses in them. This provides people
with an immediate incentive: within three months, the
fodder is harvestable. After a year, communities see natural
regeneration as soil and moisture levels improve - allowing
trees, shrubs and other forest species to grow.

In agriculture, the traditional method of composting in this
region is to gather the leaf litter used for livestock bedding
- which is soaked in animal waste - age it in mounds above
the ground, and spread it on the fields. This compost is
rich, but, unfortunately, it's not good enough. So to improve
decomposition, we encourage farmers to do two things -
make sure the compost is well aerated by stirring it; and
prevent rainfall from getting into it. Both work better if the
compost is in a pit rather than in an above-ground mound.

We also encourage the farmers to introduce effective
microorganisms - a combination of beneficial yeasts, fungi
and bacteria - into the compost. A start-up solution, which
comes in one-litre bottles, is diluted and poured over new
organic matter as this is layered on to the heaps. Over a
period of time, the solution helps break down the compost
enough to add worms, which further enrich the soil. The
hope is that the microorganisms will also multiply in the
fields, tilting the balance in favour of healthy soil microbes.

A third soil enhancer is panch gavya, a traditional method
of soil improvement we’ve introduced from a different part
of India, which involves using five things derived from cows.
You mix together milk, clarified butter, yogurt, dung and
cow urine in a pot, cover it in cloth and leave it for a few
days. Once it starts to ferment, you dilute it with water and
use it as a seed treatment or spray fertilizer, or for layering
with compost.

All these organic methods have resulted in better yields and
crop quality. The fact that we have 400 farmers using them
on their own lands is testament to that!
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Learning

on the job

R 3 i
It all started in 2006, when Philip Wilkinson of the Wildlife and Environment Society of South Africa S
was working with the Department of Education in rural South Africa, introducing environrhenta__l
studies into the curriculum. During long drives between schools, he and a colleague hit on an idea:

sustainability commons, a place where communities could learn about sustainable technologies in
a hands-on way. Schools, as places of learning and a community hub, were the perfect location.

ural schools in South Africa

often lack municipal services

such as reliable tap water,
electricity or sanitation. All they
receive is an annual sum from the
Department of Education — often
barely enough to cover costs — as
well as basic food to provide the
pupils with school lunches. Our
idea, and then project, would serve
three purposes: making a school as
self-reliant as possible; educating

the children and community about
sustainable technologies; and proving

Solar water heaters

Our solar water heaters are made of
cheap black PVC piping normally
used in irrigation lines and available
almost everywhere. Recycled two-
litre drinks bottles around the pipes
add a layer of insulation and increase
heating efficiency. The pupils use
the hot water to wash their plates
after lunch, and now we’re building
another heater to provide hot water to
the kitchen.

Biological wastewater treatment
The wastewater from the biodigesters
goes through a biological treatment
facility to remove excess nutrients from
the water that could have an impact on
surface and groundwater quality. The
algae grown in the system are used
to feed the biodigester, or dried and
applied as an organic fertilizer. We
also plan to use this nutrient-rich water
in a hydroponic system to grow plants
and to raise fish.

to the municipality that sustainable
technologies are implementable in
rural South Africa. Any money saved
would be reinvested in education.

We drew up a wish list of things that
we would need to turn our idea into
reality: wind and solar power, com-
posting systems and a greenhouse,
biogas digesters, and so on. Today,
with the support of individuals, non-
governmental organizations, the Chris
Hani District Municipality and the
Department of Education, these all
exist at Three Crowns Junior School
in the Eastern Cape, which has about
150 students.

Drip irrigation system

The pipes are made from recycled car
tyres allowing water to soak directly
into the ground, minimizing loss
through evaporation.

Biogas

Two biodigesters produce gas by pro-
cessing waste flushed from toilets, along
with cattle manure and organic kitchen
waste added three times a week. The
gas is used to cook for the children —
along with two solar cookers.

Worm farm

Our worms rapidly convert organic
matter to vermicompost and worm
leachate. Ten parts of water to one
part of leachate is used to irrigate and
fertilize. Leachate also serves as an
insect repellent.

Photos: African Renaissance

We brought in experts where
needed — such as for establishing
wind and solar energy, biogas and
water treatment facilities — but on an
everyday basis everything is built and
run as part of the students’ daily lives:
they learn by doing. The kids grow
vegetables, tend the worm farms, run
solar cookers and help operate the
biogas digesters, hot water heaters
and irrigation system.

Based on this success, the project
has spread to three more schools.
Recently, our municipality budgeted
nearly half a million dollars to
roll out sustainable technologies
in the community at large, which
wouldn’t have been possible without
the participation of Three Crowns'’
students.

Here are a few of the technologies,
from small-scale to advanced, that we
are using at Three Crowns.

Greenhouse

The school built a greenhouse using
two-litre drink bottles. This used up
some plastic waste — there’s no waste
collection here. The school grows the
seedlings, cuttings, shrubs and trees
it needs here, and sells any extras to
surrounding schools.
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wonders
of the soil

Acacia trees

In arid regions drought, overgrazing, intensive farming, mining and de-
forestation can turn once-fertile land into desert. One way to restore the soil
is to plant trees, particularly those that ‘fix’ nitrogen by drawing it from the
atmosphere and making it available to other plants. These trees are typically
deep-rooted, helping to retain moisture in the soil, and also improve soil
structure by providing leaf litter. Acacias are popular because they grow quickly
and can thrive in harsh conditions. In Hawaii, Acacia koa establishes vegetation
on overgrazed lands; in India, Acacia nilotica rehabilitates degraded saline
soils; in Australia, Acacia saligna is re-greening sand-mining sites. The FAQ’s
2004 Acacia Project has already benefited 44 communities in six African nations
by planting acacias in vulnerable farmland. The trees help restore soil fertility,
provide fuelwood and fodder, shelter crops and are a source of gum Arabic,
which is collected and sold to the food industry.

Actinomycetes

A spoonful of soil can contain as many as a billion bacteria. We often think
of them as ‘germs’, but these single-celled organisms are crucial to soil
and human health. Different kinds do different jobs. One important group,
actinomycetes, is helpful in a multitude of ways: decomposers break down
such tough materials as tree bark and are responsible for that freshly turned
earth smell. Frankia sp., the nitrogen-fixing actinomycetes, work with nitrogen-
fixing host plants to accumulate atmospheric nitrogen, which plants can’t use
in its gaseous form. This symbiosis allows the plants to thrive while building
nitrogen-rich soil in which other plants can grow. And it was an actinomycete
bacteria that provided us with streptomycin, the first-ever antibiotic remedy for
tuberculosis, isolated by Dr Albert Shatz in 1943. We still use these bacteria
today to produce antibiotics such as erythromycin and tetracycline, proving
that our obsession for killing ‘all known germs’ with disinfectants may be
somewhat misguided!
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Nematodes

There are probably at least a million different species of nematode living
everywhere from the surface of the soil to the roots of plants. These micro-
scopic worms eat everything from fungi to bacteria to insects, larvae and
plants, and live either independently or as parasites on host insects, plants
and animals. They can consume 6.5 times their own weight daily, and along
with earthworms are important in recycling organic matter into fertile soil and
helping to distribute nutrients: both bacterial- and fungal-feeding nematodes
release large amounts of nitrogen into the soil. Not all nematodes are welcome
- the one that causes trichonosis in pigs can make us ill too, and plant-feeding
nematodes can be devastating to crops. However, some insect-eating species
are valued as natural pesticides, and nematodes in turn provide food for small
insects and even for fungi. The fungus Arthrobotrys anchonia, for example,
forms a constricting ring of cells that traps a nematode as it passes through!

George L. Barron
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Dung beetles

The humble dung beetle relies almost exclusively on faeces, playing a crucial
role in keeping the soil fertile and lowering levels of the greenhouse gas nitrous
oxide. There are around 10,000 species of dung beetle, everywhere in the world
except Antarctica, and ranging from 0.2 to 17 centimetres long. There are three
types: rollers make balls of faeces, sometimes 50 times their own size, and
roll them into burrows; tunnellers dig below the dung; while dwellers live and
breed within it. In the process they fertilize and improve the soil: rollers and
tunnellers drag and bury dung up to 60 centimetres underground, distributing
nutrients, aerating soil and helping water to percolate through. This also
sequesters carbon and reduces the nitrous oxide - a greenhouse gas over
300 times more powerful than carbon dioxide - emitted by manure. New
Zealand plans to import and release 11 species of foreign dung beetle in order
to manage livestock waste and reduce greenhouse gases.

Water bears

The tiny and incredibly hardy water bear is often found in the film of water in
soils, but can survive anywhere - ocean sediments, below the Antarctic ice,
in mosses, in boiling hot geothermal springs, even outer space. Also known
as tardigrade or moss piglet, the water bear does resemble a bear, but has
eight legs and is only about the size of a full stop. Its segmented body has a
brain, a digestive system (it mainly feeds on plants or bacteria, though some
are carnivorous) and sexual organs, and it is prey to nematodes, amoebas and
other tardigrades. Scientists are studying the water bear’s ability to enter a
state of metabolic standstill - called cryptobiosis - in the face of environmental
stressors such as lack of water or oxygen, low temperatures and radiation,
sometimes for as long as 120 years. It may hold clues to the preservation of
tissues, cells and vaccines without refrigeration.

http://tardigrade.acnatsci.org

Cellular slime moulds

Neither plant nor animal nor fungus, Dictyostelium discoideum is a cellular slime

' mould, a microscopic amoeba that normally lives independently in the soil, eating

4 decaying vegetation, fungi and bacteria, and helping to maintain the balance of
— microflora. What makes it fascinating is its ability to turn from a single-celled
organism into a multi-cellular body: when there isn’t enough food or temperatures

. become too low, the microscopic cells swarm together to form a single, slug-like

- and often brightly coloured - blob. This blob moves towards warmth and light,

(- E=="" sometimes harvesting bacteria from one place and carrying it to a more suitable
— location. When ready to reproduce, it shape-shifts into a plant-like structure
with a stalk, which lifts a spore head high enough for spores to be scattered for

germination. The slime mould’s ability to live as both an individual and communal

organism is of interest to biologists studying organ and tissue development.
Bruno/Columbus/Wikimedia CC

Mycorrhizal fungi

Every handful of soil can host thousands of fungi species, of which there are
at least a million. Best known for breaking down organic matter, fungi make
nutrients available for other organisms. Among the most important are
mycorrhizal fungi living in symbiosis with more than 90 per cent of the plants
on Earth, surrounding and penetrating their roots. The fungi absorb sugars
from the plants while spreading filaments further out into the soil than plant
roots can reach, absorbing water and nutrients that they make available to the
plant. We eat some of their fruiting bodies - chanterelles, truffles and porcini.
Scientists recently found evidence that mycorrhizal fungi played a key role in
enabling early land plants to green the Earth in the early Paleozoic era, more
than 470 million years ago, thus shifting the atmospheric balance of the planet
towards the oxygen-laden air on which life on Earth now depends.
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In India, cricket is more than a game and can inspire people to take collective action. The Indian
Premier League (IPL) team Royal Challengers of Bangalore understood this and reached out to its
fans and the wider public with its Go Green initiative. When TUNZA spoke to RCB owner Sidhartha
Mallya, we started by asking what lay behind the campaign.

f limate change and global warming are the most critical issues facing humankind, and we at RCB

C believe we all must act now - not just at governmental and corporate levels, but all of us. Small

actions and lifestyle changes by many people will add up and make a significant difference.

‘RCB began Go Green in 2010 with a number of activities including car pooling for fans coming
to matches, waste separation at stadium and its disposal through recycling and composting,
collaboration with the Bangalore Metropolitan Transport Corporation for additional buses, and a
carbon footprint calculator on the RCB website (http://www.royalchallengers.com/go-green). These
actions helped reduce emissions, but RCB has decided to become the first carbon-neutral cricket
team in the world.

‘Our carbon neutrality won't be achieved by buying carbon credits that seemingly “wash away”
emissions. We launched a unique fan-driven initiative through which RCB fans each make small
environmentally friendly changes in their daily lives, and pledge their emission reductions to RCB.
The RCB green team is not just the 11 players on the field, but includes more than 100,000 fans, each
of whom is contributing in his or her own way. This is a democratic green campaign of the fans, for the
fans and by the fans, and they are the real heroes.

‘Our green campaign, which is guided by NextGen, an energy and environment consulting firm, has
two basic aims: to raise awareness and to get people to make lifestyle changes. For example, our
sapling initiative in schools, colleges and communities doesn’t involve a mass planting. Rather we
give saplings to individuals - students, teachers and others - to plant and tend. So far, 10,000 saplings
have been planted across Karnataka State. Our objective is not just to plant trees and generate
emission reductions, but to change people’'s mindsets.

‘Similarly we don't just promote the use of energy-efficient light bulbs, we make them easily available
at a 35 per cent discount. We also urge all RCB fans to travel by bus on Bus Days - the 4th of every
month - as a symbol of commitment to sustainable public transport. And our solar water heater
initiative, which emphasizes the need to use renewable energy, runs renewable-energy-themed
contests on social networks and encourages RCB fans to use solar water heaters. So far, 338 have
pledged their emission reductions from the use of solar water heaters.

‘Personally, I've taken many of the green lessons learned with RCB back to my family business life. Our
companies take great care managing and mitigating our environmental impacts through, for example,
conserving water by recycling effluent and process water; using biomass, rice husk, in the boilers;
and managing waste, achieving zero discharges at some plants. | strongly believe that for long-term
success, economic growth needs to be environmentally responsible and sustainable.

‘As global citizens it is our responsibility to ensure that, at an individual level, each one of us does our

bit and takes steps to preserve the planet. Join us in our green initiatives. As we say, “RCB is Game
for Green ... are you?”
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