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MORTICULTURE

Towards a new par

The international community considered measures to reduce thg rate
of biodiversity loss at national and global levels as a high pnonty.
Different measures have been proposed to this end, including the
creation of plantation species mosaics, embedding monocultures | na
matrix of intact or restored vegetation, using indigenous species
rather than exotic species, or preserving micro-habitats such as dead

wood that are kn own_to b

DR. MD. MI1ZANUR RAHMAN

T was not a poet but an
American scientist, Mark
Harmon, who nicknamed
his field of study
“morticulture”, to suggest the
importance of managing the
dead trees in the forest to
maintain biodiversity.
Deadwood plays a vital role for
the functioning of forest eco-
systems. Deadwood is an
indicator that captures many
elements of naturalness and is
becoming a general reference
for natural forests. Deadwood
has become an important
indicator to determine
'hemeroby’ (the degree of
naturalness) of forest ecosys-
tems. It can be found as stand-
ing and downed dead trees.
Standing deadwood is termed
assnagand lying, aslog.
"Some people think dead
and dying trees look nasty or
they are afraid they will fall on
their house so they take down
the whole tree,” says Kathy
McNeil, a naturalist at Huntley
Meadows Park in Alexandria,
Virginia. "But snags are rich in
fungal life and beetle larvae
channels.” Both snag and log
have significant impact on
several ecosystem processes,
including habitat for small
animals, seedbeds for plant
establishment, and storage of
carbon. Approximately a fifth
of the plants and animals
found in the forest, that is to
say over 6000 species, are
dependant on deadwood as a
place to live and as a source of
food (Xylobionts). They pro-
vide nesting, roosting, feed-

ing, loafing, and storage sites
for birds, small mammals,
reptiles, and amphibians,
Deadwood reduces soil ero-
sion and affects soil develop-
ment, stores nutrients and
water, and is a major habitat
for decomposers and
heterotrophic organisms.

Different sizes of snags
encompass the needs of a
broad suite of different bird
species: small tree (e.g., chick-
adees, downy woodpecker,
asian hairy bluebirds etc.),
medium tree (e.g., eurasian
kestrel, magpie robin, hairy
woodpecker, red-breasted
nuthatch), and large tree (e.g.,
different types of woodpecker
and owl). Generally small
standing deadwood is consid-
ered to be of some value for
foraging birds and small cavity
nesters.

Several species of birds,
including woodpeckers act as
primary cavity excavators,
meaning that they excavate
holes, or cavities, in snags
both when looking for food
and to build homes. Without
snags, these birds could not
live in forests. Some birds as
well as most cavity dependent
mammals are secondary
cavity users, meaning that
they depend on primary
excavators and/ or natural
decay of trees to form cavities
that they can use for nesting.
Cavity-dependent bird spe-
cies comprise 20-40% of the
birds in a given forest any-
where of the world. Snags
serve as important habitats for
the insectivorous birds.

There is strong relationship

Waste reduction:

e particularly species-rich.

between forest-floor verte-
brate occurrence and dead-
wood volume. Certainly sala-
manders, small mammals,
and ruffed grouse use dead-
wood in the forest. There are
many other living creatures
that benefit from snags for a
variety of reasons. Raptors use
snags as perches, bats often
roost under bark flakes, and
small mammals may use
excavated cavities for feeding,
foraging, and protection from
thermal drought. Snags also
provide some cover and, thus
protection, from predators for
small mammals. The avail-
ability of standing deadwood
influences the population size
of cavity breeding animals.
Small mammals depend on
log for feeding and foraging
sites as well as for protection
from predators. Amphibians
such as toads and frogs rely on
logs to protect them from
thermal drought (i.e. drying
out of their skin), predators,
and to provide them foraging
sites. Moreover, these species
depend on logs in streams and
lakes for breeding and feeding
habitats aswell.

Deadwood not only pro-
vides critical habitat for ani-
mal species, but it also is a
preferred growing medium for
various species of bryophytes,
lichens, and fungi. Fungi and
bryophytes have their highest
diversity on logs. Natural
dynamics of logs is very much
essential for the abundance of
fungi. Mushroom has the
highest diversity on logs of
intermediate decay phase.
Different edible ferns like both

intermediate and late decay
stages. Rotting wood on the
forest floor can also provide
good seedbeds. Logs supply
moisture and nutrients, which
encourages good seedling
growth, which, in turn, pro-
motes the natural succession
of these species in the forest.
Without this deadwood many
animal species will be without
homes and/ or sources of
food, which could eventually
result in these species becom-
ing locally extinct.

Forest management has
come along way in terms of its
treatment of deadwood. There
is recognition that the removal
of all deadwoods following
harvesting can be extremely
harmful to the forest ecosys-
tem. The increased awareness
of the importance of dead-
wood as critical habitat cou-
pled with the ever increasing
importance put on mimicking
natural disturbance patterns
in forest management across
the world have resulted in an
augmented desire to manage
deadwood in reserve forests.

From a wildlife habitat
point of view, it has commonly
been assumed that some
deadwood is better than none
and that more is better than
some. The size of a snag is of
utmost importance, as larger
animals are not able to utilize
snags that are too small in
diameter and/or height.
Attempts should be made to
maintain larger dead trees
when harvesting. Snags will be
utilized by certain species
whether or not they occur as
single stems or clumps of
snags over the landscape.
Single stems may help ease
competition between species
because they provide a wider
range of potential habitat.
However, clumps of snags
scattered throughout the
harvested landscape can be
quite beneficial for snag users
as well. Clumps of snags can
help make foraging more
efficient and can provide
protection from predators for
animals roaming on the

ground.

Small mammals, as well as
fungus, bryophytes, mosses,
and lichens, all benefit from a
variety of sizes of downed
woody debris. From a man-
agement point of view, this
means leaving branches and
twigs, as well as some larger
pieces of wood (i.e. small
stems or bits of stems that are
damaged). The importance of
both fine and coarse woody
debris should not be over-
looked and efforts should be
made to leave quantities of
both on site after harvesting.
Perhaps, more amenable to
both tree species and wildlife
is to spread logs evenly in lines
(if exposed mineral soil is
necessary for seedlings) in
between planting rows over
the entire landscape. This has
the added benefit of providing
a continuous travel route for
wildlife using logs as
Subnivean habitat and/or as
protection corridors from
predators. It is obvious to
keep the right balance of snags
and logs to conserve the forest
biodiversity.

The presence of deadwood
in the forests of Bangladesh is
a very rare case. Due to the
scarcity of fuelwood, local
people cut trees immediately
after their death. The writer
found only 11 snags in the core
area of Madhupur National
Park, which was very poor a
number compared to the dead
wood level of natural tropical
forests in India. Actually, there
is no reference level of dead-
wood for sub-continental
tropical forests. The amount of
dead wood in natural forests
can be very extensive: up to
30% of dead stems, 25% of
aboveground biomass or
about 40% of the volume of
living trees in European tem-
perate forests. The amount of
dead timber retained within
managed forests is open to
debate and management
decisions will require detailed
knowledge oflocal conditions.
A general rule will probably be
the more the better, although

A Japanese experience

Today, Nagoya citizens are required to sort their garbage into 16
categories for municipal garbage collection. Nagoya now has the lowest
per capita waste generation, highest per capita recycling and the lowest
per capita waste is going to landfill than other big cities in Japan

MD. BiLLAL HOSSAIN

AGOYA the city of
Toyota, with a popu-
lation of approxi-

mately 2.2 million generated
1.251 kg/person/day of waste
(40% organic waste) in 1998,
exceeding the average in
Japan (1.1 kg). At that time, the
entire city generated 1.02
million tonnes of waste, of
which 0.28 million tonnes
were land filled. It may be
mentioned that most of the
wasteis incinerated in Japan.
The city of Nagoya has very
limited space suitable for
waste landfill, so for years it

used a landfill site in Tajimi
city, in the neighbouring
prefecture (state). Since the
city's amount of waste had
increased drastically, (by
approx. 60 percent between
1980 and 1998), the Tajimi
landfill site was expected to
last only two more years.
Meanwhile, the city of Nagoya
had started 20 years ago to
study the Fujimae tidal flat as
its next landfill site candidate.
But eventually due to strong
public demands to conserve
the Fujimae tidal flat, local
mayor decided to cancel the
planinJanuary 1999.
Abandonment of landfill

site project made a realization
to the city government as well
as to the people that, if they do
notreduce their emission they
will lose their precious tide-
land. This sense of under-
standing helped the city gov-
ernment to take more sub-
stantive future action plan.
Well, some might say that a
crisis always helps to initiate
dramatic action. The follow-
ing month, the city declared a
“Emergency Announcement
forWaste Reduction” targeting
20% (200,000 tons) reduction
of waste by the end of 20th
century(in two years).

The waste volume in the

year 1998 was 1,000,000 tons.
Nagoya city achieved its goal
of reducing generated waste

by 200,000 tonnes in two
years. The city's next goal is to
reduce generated waste fur-

A tribute to the father of Green Revolution

S K BHADRA

ORMAN Ernest.
Borlaug, the father of
Green Revolution

and a humanitarian scientist
for the hungry people is no
longer with us. At the age of
ninety five he passed away on
the 12th September last at his
own residence in Dallas. His
indefatigable and integrated
research developed a new
agricultural system that met
up the food demand of the
increased population and
saved many people from
hunger. For his outstanding
contribution in the develop-
ment of new high yielding
wheat varieties and support-
ing agricultural management
system he was honoured in
1970 with Nobel Peace Prize.
He turned the then existing
conventional agriculture into
a mechanized modern system
with the use of high yielding
crop varieties and high inputs
i.e. fertilizers, irrigation, fungi-
cides, pesticides etc. This

e was termed as Green
Revolution by William Gaud,
the Director of USAID and Dr
Borlaug was regarded as the
father of this Green
Revolution,

As the beneficiary of Green
Revolution let us pay tribute 1o
this great scientist who
throughout his life felt for the
poor hungry people and
devoted his life for research
towards increased food pro-
duction.

He was born on 25th March
1914 in a farm house near

Cresco of Iowa state in USA.
He completed his secondary
and higher secondary educa-
tion there and took admission
in the University of Minnesota
for undergraduate study. He
completed his honors courses
there in 1937 and jointed the
Forestry Service for a very
short period and came back
again to the same University
for MS and Ph.D study. He
completed MS with credit in
1939 and then completed
Ph.D research in 1942 in the
field of Genetical Plant
Pathology. From 1942 to 1944
he served the famous Du Pont
de Nemours Foundation as
Microbiologist and developed
a wide knowledge in fungi-
cides and insecticides. Here he
could realize the importance
of improving crop manage-
ment system,

From the time of Second
World War food shortage was
becoming a burning question
in many countries. High rate
of population growth, occur-
rence of plant diseases in
epidemic form, reduced crop
production were some of the
reasons of this trend. At that
time Dr Borlaug started his
research for developing a new
agricultural system that could
help the world to be free from
food shortage.

At that time Mexican
Government sought help from
Rockefeller Foundation for
planning and execution of
higher crop production
programme particularly for
boosting the production of
wheat. With the collaboration

of Rockefeller Foundation
Mexican Government started
"Wheat Research and
Production Cooperative”
programme and Dr Borlaug
was made the head of
genetical and pathological
research of this programme.
Taking this charge he realized
that isolated research would
bring no benefit. One must
take an integrated agricultural
research programme that
should take into consider-
ation the different aspects of
agricultural research such as
genetics, breeding, pathology,
entomology, agronomy, soil
science, physiology and crop
management. Thus he initi-
ated a long tern coordinated
research programme involv-
Ing young scientists of differ-
ent branches with the objec-
tive of development of high
yielding disease and pest
resistant crop varieties and
their adaptation to high agri-
cultural technology based
environment.

Within a very short time his
indefatigable research and
leadership brought a success-
ful achievement. He con-
ducted hybridization experi-
ments among the different
varieties of wheat collected
from various areas of the
world. From a cross involving
dwarf Norin - 10 variety col-
lected from Japan he devel-
oped a semi-dwarf high yield-
ing wheat variety that gave 2-3
fold yield than the existing
onesunder high irrigation and
fertilized condition.

seeds of this high yielding
disease resistant wheat variety
among the farmers of Mexico
and developed a new agro-
nomic condition with irriga-
tion and chemical fertilizers.
Following that wheat produc-
tion in Mexico increased and it
became self-sufficient in
wheat production and soon
became a wheat exporting
country.

Borlaug for the first time
proved that integrated
research in agriculture could
help increase the food grain
production of a country sev-
eral folds. Apart from his
scientific devotion he was very
kind to poor hungry people.
He believed in the concept
that food is the primary need
of human being and it is every
body's right to get sufficient
food. Just after his success in
Mexico he paid his attention
to the food problem of third
world countries. He became
busy in spreading his experi-
mental results and revolution-
ary agricultural concept in
such countries.

In the beginning of 1960
when India was facing food
problem, on Dr. M.
Swaminathan's advice Indian

government invited Dr..

Borlaug. During his visit Dr.
Borlaug gave some seeds of his
semi-dwarf wheat variety and
recommended to grow it
under improved management
system. He also suggested to
improve the agricultural
infrastructure of the country.
Following Borlaug's sugges-
tions Indian agriculture

improved and within 1974
India became self sufficient in
food grain production and
soon after became an export-
ing country. Borlaug's collab-
oration with Pakistan helped
to increase her wheat produc-
tion 2-3 times and in this way
many countries took part in
Green Revolution,
Rockefeller Foundation
realized the significance of
Borlaug's research and in 1959
Borlaug's working institute
turned into an international
institute, which in 1963
became International Maize
and Wheat Improvement
Centre (CIMMYT). Realizing
the success of Dr. Borlaug and
his team Rockefeller
Foundation in collaboration
with Philippines Government
built up another international
institute (IRRI)= International
Rice Research Institute) for
improvement of another
important food crop, rice. Dr.
Borlaug helped in outlining
the different improvement
programmes of this research
institute. Following the similar
procedure a high yielding
dwarf rice variety, IR B was
developed from a cross
between Indonesian, Dee-
geo-woo-gen and Chinese,
Peta varieties. This newly
developed variety out-yielded
the traditional varieties by 2-3
folds under high irrigation and
fertilizer condition. This rice
variety was introduced to
different countries including
Bangladesh and rice produc-
tion in these countries

Borlaug distributed the increased 2-3 folds on an

adigm for conserving biodiversity

the quantity will be a trade off
against the value of timber
and the practical inconve-
nience of large amounts of
deadwood in production
forests,

For the forests of
Bangladesh 5% of total vol-
ume of wood could be sug-
gested as a reasonable
amount, divided between
snags and logs .Lacking of
deadwood is one of the major
causes of the disappearing, or
red-listing of most of the birds,
mammals, reptiles, and
amphibians in our forests. The
white-backed woodpecker is
one of several specialised
forest species whose popula-
tion has declined. It is consid-
ered as an indicator, or
umbrella, or keystone species
in different parts of the World.
Considering its indicator
value, its specialised habitat
requirements and its potential
as a communication tool,
using the white-backed wood-
pecker as an umbrella species
provides a coarse filter for the
conservation of several other
animal species of the decidu-
ous forests,

As a keystone species, it
substantially alters the physi-
cal structure of the environ-
ment, influencing both avail-
able habitat for other species
and various ecosystem pro-
cesses, The effects of its con-
servation for many other
species and various ecological
processes are both wide and
unique. Forconserving wood-
peckers it is obvious to con-
serve the deadwood in the
protected areas of our country.
Deadwood is increasingly
being accepted as a key indi-
cator of naturalness in forest
ecosystems all over the world.

An integrated strategy may
be adopted to conserve the
deadwood in the protected
areas, which should include:
a) quantifying the extent of the
challenge, b) identifying and
protecting key sites, c) provid-
ing effective guidance within
protected areas, d) legislative
needs , e) educating users, f)

ther from 2000 levels by
approximately another 20
percent by the year 2010, to a
total 0.62 million tonnes(0.750
kg/person/day). The city also
aims to drastically cut the
amount of waste sent to the
landfill, with the ultimate
future goal of zero waste sent
to landfill.

The approach what
adopted after emergency
announcement is just “waste
from household” and asked
citizen's “to cooperate”. The
key initiatives that have been
taken are, promotion of locally
based resource collection
activities, expansion of collec-
tion areas for used bottles and
cans, introduction of desig-
nated plastic containers and
packaging, abolishing the
public dust bins in public
spaces, increased subsidies
for the voluntary collection of
recyclables by citizens. They
started collection of newly

average.

Green Revolution saved
millions of hungry people
worldwide providing food
grains. It was estimated that
Borlaug's discoveries saved
over 245 million lives world-
wide. In addition to the Nobel
Peace Prize, he was honoured
with President Medal of
Freedom and Congressional
Gold Medal. Until his death he
was associated with agricul-
tural research particularly
with extensive experimenta-
tion with triticale, a man-
made species of grain derived
from a cross between wheat
and rye that shows promise of
being superior to either wheat
or rye in production and
quality.

Dr Borlaug received exten-
sive recognition from univer-
sities and organisations in six
countries: Canada, India,
Mexico, Norway, Pakistan, the
United States. In 1968 he
received an especially satisfy-
ing tribute when the people of
Ciudad Obregon, Sonora of
Mexico, where he did some of
his first experiments, named a
street in his honour.
Remembering his contribu-
tion to Indian agriculture the
Indian government honored
Dr Borlaug with Padma
Bhusan.

However, critics put some
questions in front of him
particularly those related to
the erosion of biodiversity,
bad effects of chemical fertil-
iIzers and insecticides, But
Borlaug said at that time there
was no other alternative to

enforcing controls, g) using
surrogates, h) public aware-
ness, i) developing guidelines
for deadwood monitoring and
management including mini-
mum thresholds for dead-
wood as an indicator for
biodiversity and naturalness,
J) using active restoration
measures, k) including dead-
wood in national biodiversity
strategies and national forest
programme, l) stopping
removal of old trees and dead-
wood from the protected
areas, and m) supporting and
collaborating on key research
projects aimed at quantifying
the biodiversity values of
deadwood.

At the World Summit on
Sustainable Development
held in Johannesburg in 2002,
the international community
committed itself to protect
and restore the integrity of our
planet's ecological systems.
Reaffirming the goals and
objectives already laid down
in the Rio Declaration on

T T AAR N NET"R T

designated recyclables such as
paper and plastic containers
and packaging and PET bottle
atwaste collection stations.
Before inducting those
activities the city government
launched the awareness
programme to disseminate
newly adopted strategies to
the people. Circulated the
information and illustrated
brochure in five languages to
the citizens in advance, orga-
nized about 2,300 explanatory
meetings in the local commu-
nity(more than 210,000 peo-
ple participated, representing
24% of households in Nagovya.
To sensitize the community
publicised the programme by
TV, radio and newspapers.
Today, Nagoya citizens are
required to sort their garbage
into 16 categories for munici-
pal garbage collection.
Nagoya now has the lowest per
capita waste generation,
highest per capita recycling

and
Development and the Agenda
21, including the Convention
on Biological Diversity, the
community considered mea-
sures to reduce the rate of
biodiversity loss at national

Environment

and global levels as a high
priority. Different measures
have been proposed to this
end, including the creation of
plantation species mosaics,
embedding monocultures in a
matrix of intact or restored
vegetation, using indigenous
species rather than exotic
species, or preserving micro-
habitats such as dead wood
that are known to be particu-
larly species-rich. Now itis the
time to update the policy in
favour of deadwood to meel
the obligations under the
Convention on Biological
Diversity.

The wrter, a biodversity specalist, Is
Assistant Commissioner, DC Office
JhalakathiE-mail. mailto:mizan peroj
@yahoo.com
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and the lowest per capita
waste is going to landfill than
other big cities in Japan. They
remain committed and are
keen to do more. New targets
have been proposed to reduce
waste to around 620,000 tons
by 2010, which would put
them back at 1976 levels. What
is more they want to reduce
the amount sent to landfill to
as near to zero as possible.
Nagoya city has shown how
the effort to tackle local envi-
ronmental issues can lead to
the regeneration of a whole
community.

In order to conserve the
Fujimae tidal flat, the city
government and citizens
started close collaboration.
These efforts have also created
a wonderful byproduct: new
dialogue and deeper bonds in
the local community.

The wrter is Director (Administration)
Department of Environment.

save millions of hungry people
from shortage of food grain.
He shattered Malthusian
theory that relates to imbal-
ance between population
growth and food production.
He of course always gave
importance to population
control plans.

Bangladesh is an agricul-
tural country. Dr Borlaug's

contribution to our agricul-
tiiral dAavelnnment nat tams

meagre.

We are also the beneficiary
of Green Revolution. Today we
are using high yielding wheat
and rice varieties. Our cereal
grain production now is 2-3
times higher than that of 1971.
So letus also pay tribute to this
great humanitarian agricul-
tural scientist,

Prof S K Bhadra is Convener, Research
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