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DUCKWEED

Potential Feed for Fish and Livestock

by Md Azizul Karim

With little effort and initiative duckweed production in every nook and corner (on water bodies) of the country

DUCWEED is a tiny float-
ing aquatic plant having
36 varieties of which
three are (wolffia, lemna.
Spirodela) leading, produced in
sizeable quantity, Over the past
20 years limited research has
been done in several places.
Countries like India, Thailand,
Vietnam, China, South Africa
have successfully experimented
with this plant {n various cli-
matic conditions and in vary-
ing setups. The most interesting
findings of this plant
(duckweed) is the Iggg produc-
tion potential upto tons per
hectre per year combined with
high level protein upto 40 per
cent. The production cost is
negligible and warrants only
simple management tech-
nology.

It is well-known that
Bangladesh faces massive
shortage of feed for fish and
livestock. There is enormous
demand for quality feed [oddecr.
The acute dearth ol [eed in hsh-
erv and livesiock secior ereatedd
ncar "starvativie situauun in
thie conntry The teed erisis 1s su
decp and su drasug that o caulls
for an all out elloil lur motnhe-
ing indigenous low-cost tech-
nologv in the production of
uality feed. Country's overall
evelopment, poverty allevia-
tion, meeting wide-scale de-
mand for nutrition (both for
humans and livestock), large
scale deficiency in the produc-
tion of animal protein and
chronic shortage of feed (for
fish and livestock) are all
linked together.

In order to hit the rural
gw:rt}r one of the ways would

to grow more low cost fodder
crop having high protein con-
tent to facilitate large produc-
tion of fish and livestock so
that supply and consumption of
animal protein _111_111,'1 the rural
poor is possible. This will con-
tribute to meeting their nutri-

**t********t**********tt**************************t************************t*****t*****************'

REE years ago, on alarm-
ing news hit the newspa-
pers of Bangladesh in the

autumn of 1995. The
Bangladeshis are not gaining
height, like so many other na-
tions. they are losing it. The
present generation of children
s shorter than its predecessor,
a UNICEF study showed. Only
more and better nourishment
would be able to reverse this
trend that continues,

Protein is very important in
this respect. It is one of the
main body-builders determin-
ing growth. There are two types
of this substance: plant protein
and animal protein. The latter
is mainly found in meat. eggs
and milk. For the average
Bangladeshi protein found in
fish is the most important: it
accounts for over 80 per cent of
his animal protein intake. Al-
though it is of such vital impor-
tance for his growth and health,
he is eating less fish than his

arents. Shamsul Hoque, the
ocal equivalent of .John Six-
pack. dailv hnds 21 grams of
the delicht nn his th:
Erains less than 30 years (_u.

The production of fisli wall
have to increase dramatically if
a further decline in the con-
sumption of animal protein is
to be prevented: from 830,000
metric tons each year now to
1.300,000 tons by the year 2005.
Capturing fish in rivers, lakes
and the sea will not be suffi-
cient to attain this target: these
natural resources are already
over-exploited and are threat-
ened with pollution. Mere sci-
entific methods to keep, feed
and harvest fish stocks, in [ish
ponds. need to be developed.

Duckweed Research
Project

The IDnckweed Research Pro-
ject lorued pail ol Lhe 1A10N'S
elluils W duvliup dus ailellld-
uve svwane o 05l G0 wavesn-

aled Ve hest wavs L usig
duckeed as hish lood.

It sewiis a bizarre idea to use
this plaut o feed fish. It is just
very sinall: it consists of an
oval leaf with a diameter of a
few millimetres and a short
root usually less than 1 cm
long. It is furthermore an
aquatic plant: it floats on the
surfare of fresh and brackish
waters, Why would this Lil-
lipuuan plant have such a
reincuduus potential that a

Minw uitlion dollar research
proje«  ha« veen dedicated to it?
The answur to this question is

simple: it produces six to seven
tons of protein per hectare per
year, which i{s more than many
other plants. How is this possi-
ble? Duckweed is supported by
the water it floats in and there-
fore does nct need much fibre to
support itself. This allows for a
very high protein content, in
some varieties as high as 45 per
cent. Provided there is good
sunshine and enough plant
food, duckweed may double its
mass in one to two days.
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would be economically feasible and socially acceptable.
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tional requirements if distri- PROSHIKA and other NGOs  (household and non-industrial
bution and marketing is not have been working in this field.  wastes). Duckweed growth is
hindered by any external factor. Government agencies like hampered only in extreme tem-
' fodd ; adesh Livestock Research  peratures (hot or cold). Duck-

Duckweed as a & Eml‘} S Institute (BLRI) and Fishery Re- weed can also be dried in a nat-
Ex”““:;ﬂf?i'] atﬁrﬁcliive O gsearch Institute (FRI) have also  ural process or applying in-
Ealngla Co With 1is gmﬁmﬂ' taken pilot project in Duckweed digenous technology and stored
able waterbodies spg.:a ? d%vcr research and Tield application  with minimum loss of protein.
the country. Besi E?l 2 Ert' and by now they have obtained Dried duckweed mixed with the
duckweed can be use “i "Ef interesting findings. GOB-  wastes of molasses and urea in
wast;_: watgr' sgwage ol E!.f ©  Dutch-PRISM-UNCDF collabo- little quantity is an ideal feed
E”rik}' srielinie 0 P o cie.  ration in Duckweed research  for cattle. BLRI has already de-
w;l:i:r = seg::-.r[;. gsiti:s and it is  WAS very encouraging. veloped a few options with
effective in absorbing pollu-

Considering the nature of duckweed as feed for livestock.
tants. The research in duckweed

the duckweed, its cultivation i? T Toripplie
sui fi ater o o € majo
has greatly advanced and one ;ﬁ?ﬂﬁmi glga?lﬂ :rds rea- thrusts of the government is
could be proud of the fact that g, iy hrotected from strong — poverty alleviation through in-
Bangladesh is leading in this creased production and creation
activity. Efforts by PRISM (an

wind would be ideal and that _
nutrient for faster growth of  of employment uEpnrtumly, In
NGO) is noteworthy. besides pursuing this objective. it is

duckweed may flow from wastes

Providing Protein for Millions
Through a Miraculous Plant
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mem widing 1.75 hectarc
of ponds in total, of which 50
per cent would be fish ponds.
Each operator would get Tk.
28,000 credit, disbursed
through PRISM, for the neces-
sa investmerits in earth-
works, latrines and wells.
Mixed Results

Within three year a total

ponds fed with the lormer
source of fertiliser increased
[rom about 5.6 tons in 1993 to
12.6 tons in two years. Whereas
it was more stah]i': in ponds fed
on the latter, with volumes
ranging from 8.47 to 15.08 tons
per hectare per year.

These increases had been
achieved by improvements in

Duckweed is more
than this:

e |t purges waste waler as it
feeds on human faeces. In this
way it improves the hygiene
and health of a village;

* [t prevents the breeding of
mosquitoes and flies by cover-
ing the surface of the water

body: the man

* |t slows down evaporation
for the same reason;

* It can be used as a manure
as it fixes atmospheric nitrogen
to the soil.

Green Gold Centres

Bangladesh seems ideal for
the application of duckweed: so
much of the country is covered
by water. There are about 1.3
million ponds covering a total
area of 147,000 hectare. PRISM
[Programme for Rural Industry
and Social Medicine) was one ol
the first NCOs lu 1calise the po-
tential of scicuillivally growine
duckweed i1 Lhiese innuerable
ponds for [eeding fish. Sup-
ported by various individuals
and institutions such as the
Catholic Relief Services, Ku-
mudini Welfare Trust, USAID,
UNICEF and UNCDF it opened
its first Shobuj Shona (Green
Gold) Centre at the Kumudini
Hospital in Mirzapur in 1989,

PRISM's research in this
centre gave promising results.
Duckweed was in two dif-
ferent kinds of ponds: ponds
fertilised by night soil from la-
trines, an nds fertilised by
chemicals. The total production
of fish per hectare per year In

ement and operation
of the fish ponds. The water
levels in the duckweed ponds,
for example, were maintained
by regularly adding water from
a deep well. The researchers
also enthusiastically experi-
mented with the composition of
the fish stock until the best
combination of duckweed-
eaters, fish feeding on the for-
mer's droppings and fish eating
other { was found. The area
under duckweed was too small,
and for this reason PRISM
added oil cake and wheat bran
to feed fish.

Extension Work

By 1993 time was considered
ripe for allowing farmers to
benefit from the research find-
ings. An extension project sup-
ported by UNCDF (United Na-
tions Capital Development
Fund) earmarked a total sum of
nearly two million US dollar to
train 1,000 pond operators in
improved fish and duckweed
culture. Poor and landless
farmers in Mirzapur and
Manikganj districts were or-
gani into grnug; of joint
stock companies. Each group
was to consist on average of ten

number of 533 pond operators
had been organised into 28
groups in Mirzapur and 20
Euups in Manikganj. All of
ese cnrtﬂ)anies achieved the
aim of producing at least 5 tons
of fish per ha. per year. Not with
duckweed alone, though: the
companies had to purchase
many inputs such as oil cake,
wheat and rice bran. and chem-
Aeal Tqrilfsprs: AN et ey
duckweed poinds and duckweed
yields were lower than expected.
Hardly any money had been in-
vested in the duckweed ponds,
with the result that some of
them stood dry part of the year,
producing no duckweed.

The Review Mission studied
the profitability of 15 compa-
nies. Only six were making a
profit, while the remaining
nine made no profit at all. It
feared that if a company would
fail, the landless, marginal and
small farmers would lose all
their assets. It also pointed out
that 60 to 80 per cent of the
company shares were nwnedllzel
30-40 per cent of the sharehold-
ers. When the project would end,
the higher income members

possible that vast number of
rural poor can increase their
earning and improve their
standard of living based on
duckweed production since it
requires low input, easy man-
agement and simple technol-
ogy. Household effluents can be

. used as fertilizer for duckweed

production. Existing ponds,
roadside ditches/canals, many
of which not fised for any pur-
pose, can be utilized for duck-
weed cultivation. Simple appli-
cation models for using duck-
weed as feed for fish, ducks and
other livestock make it possible
to reach protein large number
of rural r. Rural poor can
with little effort participate in
duckweed ction and use it
as feed. has shown that
fish production can be more
than doubled using duckweed as
supplemen feed... PRISM's

ence in Mirzapur, Tan-

1 is hi cncoura?ng
Y gmyun: thing more

There is
worth men . The surface

water while covered by duck-

wegd Js eanshand RerHiedoby

are substantially reduced, even
mosquito breeding on duckweed
coveredwater is severely re-
duced. With little effort and ini-
tiative duckw=ed production in
every nook and corner (on wa-
ter bodies) of the country would
be economically feasible and
socially acceptable. It may open
up new avenues of income gen--
eration for the r and bring
fortune for the small en-
Lrepreneurs.

Bangladesh has at its dis-
ms&l so many known and un-

. hidden and exposed re-

sources unexploited or under
utilized which with proper ini-
tiative and hard can usher
in wealth of health for the na-
tion.

The writer is Joint Chief and
Project Director, Ministry of
Fis s and Livestock.

members, the mission feared. It
was [urthermore very critical of
the role of PRISM. It recom-
mended that no new joint stock
companies should be estab-

lished. and that the existing
ones should be wound up.

There were other problems
as well. PRISM had never fully
fed the fish on duckweed. It was
unclear, therefore, what the po-
tential of duckweed as an ex-
clusive fish feed was. What
would be the optimal mix of
herbivorous and coprophagous
fish (those fish feeding on the

excreta of other fish)? What

duckweed varieties were best
resistant ainst sts? The
main problem still -had nel
been tackled: if duckweed had
such a polential, wuy were
larmers Nl SIATLHIE 10 USC L0 ad
a [ish fced at thewr own unlia-
tve? PRISM [armers iugdaicd d
Int ol credit, which made it an
approach nnsuitable for low
cost implementation on o lurge
stale. e mdin Challenge, that
ol adapting soplisbcaled el
nologv o lwcal condhnions n
such a way as to make it acees-
sible to the poor, still remained.
The Duckweed Research Pro-
ject aimed at answering these
remaining questions. In Jan-
uary 1996 Dutch hydrologist
Henk van der Wal started his
work as the team leader of the
project in Dhaka. He led a team
of two other Dutchmen and
three local consultants, while
co-operating with the
Bangladesh Livestock Research
Institute in Savar and the Fish-
eries Research Institute in My-
IS %r?#ftlgh:i m’{ Tiwﬁﬁyﬁ‘&ﬁnﬁ‘
pied a leading role and provided
the Programme Director. The
Dutch government funded the

pruﬁcl.

;Frms was slow, as full-
fledged operations became pos-
sible only after signing the

ant agreement in June 1996.

oject staff could be employed
and (unds could be released. The
project gained momentum, es-
pecially alter the appointment
of a new Project Director later
that year.

A donor review mission
early last year was very critical
of t eﬁo%;css during the first
year. The Ministry of Livestock
and Fisheries showed more un-
derstanding of the problems
though. and was willing to give
the project more time. It was
very proud of the research. In
May last year a six-member
team of Indian scientists vis-
ited Bangladesh to study the
green gold. DANIDA's fisheries
project in Mymensingh had
showed much interest, as had
Grameen. The project has suc-
cessfully co-operated with the
other NGO Proshika. Henk's
team, by then, had successfully
finished seven research pro-
jects, and they had started up

ight other.
= gﬂlg wEil:er is a Dutch consul-

would buy the shares of the poor. tant.
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Turning Turtle

The Tﬂ"

How and where the turtles died
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OUGHLY half the "two ta,  year. the provision that no fishing
three million” Olive Gahirmatha was declared a activity should take place

Ridleys exis in the
world have regularly been
turning up at Gahirmatha
coast, in Orissa, for mass
nesting. They have been turning
up as usual for the last two
years but this year only 50
turtles managed to nest because
the remaining have been swept
up dead on the coast.

As one drives along the Pa-
and Konark coast, thou-

sands of dead turtles litter the
shoreline, the shells bearing
the initials J, F or M, put there
by diligent Wildlife Institute of
India I) researchers to indi-
cate the month in which they
Th t has taken

e government has

no more than inadequate steps
to help the situation, and be-
trays no sign at all of tr{ln%tu
understand the overall phe-
nomenon, let alone grasping
the implications for the world's
most famous nesting ground for

Olive Ridleys.

Wil estimate that at
least 15, turtles, primarily
females, have so far been killed.
The male of the species are said
to desert the females after mat-

and for deeper marine
waters. So, they, do not come
into contact with trawler nets
or other human artelacts

Gahirmatha iay e repeal-
ing history. Delore 1t the Meaa-
can erast used to bhe the
favourite Lucading grourid of the
Olive Ridleys. lntensified fish-
ing and trawling activity in the
area is blamed for having

ushed thenr out of the region.

ow only 300 to 400 turtles
visit the Mexican coast for nest-
ing.

Mass nesting is unique to
this species. The creatures mate
in the sea, congregate near the
shoreline, as though in confer-
ence. and then emerge from the
sea for nesting at night. By the
morning lht;; are gone, leaving
their eggs d, protected un-
der the sand. en evening
comes again, a fresh batch of a
few thousand arrive. And so it
goes on for up to eight to 10 con-
secutive days through January-
February and April-May each

marine sanctuary last year as a
measure to protect the turtles.
This seems to have had no im-
pact on the situation, and mass
nesting has not taken place.
Illegal ﬂuhinwttﬂw near
the shoreline is ng a major
toll. In 1975, when she was
rime minister, Indira Gandhi
ad suggested deiliuying Coast
Guards Lo check illegal trawling
with a view to leave the Olive
Ridleys unmolested in the
Orissa area.

Brought in only last October,
the Guard has managed to
apprehend 200 trawlers this
year alone. Yet everyday 60-70
trawlers set out to sea the
Orissa Coast, and there is only
one Coast Guard vessel to patrol
the entire Orissa coastline. This
is grievously inadequate.

A trawler net must have a
special device, known as the
turtle excluder device (TED), if it
is not to trap turtles. The TED
costs about 10,000 (roughly
$264). However, using it reduces
ordinary fm[]‘i catch by lﬂt 't:g I1:;

cent, a sugges
{)hc: Naunnnlgﬁl:rin: sheries
service in the US.

This is why trawlers, operat-
ing lcgitimatelﬁr or illegally,
avoid using the TED. This
causes large-scale turtle death.

Unfortunately, g:wl:r; cannot
be forced to (ibé the TED as there
Eﬂnﬂ binding legislation in In-

And in Orissa in the last five
years, the coast has seen mush-
room growth of large fishing
jetties promoted by the state

overnment. Two fishing har-

urs which have come up at
Dhamra and Paradeep, to the
north and south of the Bhi-
tarkanika wildlife sanctuary,
under which the Gahirmatha
rookery comes, are hardly a few
kilometres away from the route
the turtles take.

Even inside the sanctuary a
massive fish landing has been
constructed at Talchua which,
according to the coast guards at-
tracts at least 150 illegal
trawlers from Orissa and
Andhra Pradesh. This violates

within 25 km from the shore of
the sanctuary.

Animal husbandry minister
of the state, Prakash Chandra
Debta, blames "marine pollu-
tion and fatigue from long dis-
tance travel” for the Olive Rid-
ley deaths. Expert find this baf-
fling. The Orissa coast is rela-
tively free of pollution. And
even if it were polluted, it is the
fish population that should
succumb first".

Turtle experts also find it
difficult to accept the "travel fa-
tigue” argument. "Fatigue can't
be a reason as turtles are migra-
tory in nature and can with-
stand thousands of miles of
{_uurncy. Also, the dead turtles

ound were healthy. Indeed,
many were pregnant”, says Bi-
vash.

Trawlers are not the only
menace to Olive Ridleys. The
turtles also get caught in gill
nets used by traditional fisher-
folk. To disentangle them from
the nets fisherfolk either hack
their heads off or plunge iron
roads into their eyes.

The chan land use pat-
terns are making matters
worse. Bright lights in the

prawn fields are disorienting
the nesting turtles as well s the
hatchlings. The hatchlings are
attracted by the lights and in-
stead of heading for the¢ sea,

they in t site BEC-
found
ninton

tion. They up
on private lawns,
courts and football fields.

The Orissa beach is also
fragile and is affecting mass
nesting in a big way. It has been
noti that the area available
for mass nesting has eroded
considerably in Gahirmatha
since the rookery was first dis-
co ;
Largescale plantations of
Causarina since 1971 as a check
against annual foods has also
disrupted nesting. With their
ntstin%paucms srupted, the
Olive Ridley sea turtles are
clearly in danger. But will help
come in time?

CSE/Down To Earth Fea-
tures

Obscure Pages of History Shed Light on Goa's Past

WORDS ([rom Zanzibar,
S maps from Lisbon and

intriguing little titbits
from far-flung regions of the
once-vast Portuguese empire
crowd the shelves of an obscure
library in the tiny western
Indian state of Goa.

The Xavier Centre of Histor-
ical Research (XCHR) located
five km from Panaji has a li-
brary that documents not only
Goa down the centuries but also
the history of places like Macau
near China or ©rmuz in pre-
sent-day Oman.

Some interesting records of
villages in Goa, which was once
the eastern headquarters of the
Portuguese empire, are also
showcased here. Goa, captured
bg Alonso de Albuquerque in
1510, was ultimately liberated
from Portuguese rule in 1961,
years after India's indepen-
dence. It was granted statehood
only in 1987.

In the year 1877, for in-

stance, there were as many as
8,988 ple living in Aldona
and 9, in Siolim. Now, the

I:)opulatinn of both of these vil-
ages along the coastal tract of
Goa has diminished as, in re-
cent decades, there has been
large-scale emigration of people

to the Gulf countries.
One can gingerly flip

through brittle pages of the

IAN. FLEMINGS

James Bond
DRAWING BY HORAX

r JeT
CHECKING
T MAKE SURE
EVERYTHING S
PECURE

by Frederick Noronha

original copies of the first
newspaper published from Goa,
the ‘Gazeta de Goa’, which was
brought out in 1821,

In this seldom visited XCHR
library at Alto-Porvorim. one
comes across a wealth of histor-
ical sidelights about past life in
Goa, like the details about how
migration affected this small
state or how valued goldsmiths
from here who were sent to Por-
tugal in the early 16th century.

“Indian goldsmithery was
considered to be of a very high
order. The Portuguese were fas-
cinated by it," points out librar-
fan Lilia Maria D'Souza, refer-
ring to a book written by the
son of Goa's last Portuguese
Governor-General.

The book, The Heritage of
Raulu Chatim’, was recentl
published in Portugal. Raulu
Chatim was a goldsmith who
went to Lisbon to display his
skills in the early 16th century.
Apart from goldsmiths, Goa
was also famous for its tailors
in regions as far as Calcutta in
the east.

For decades, Goans have
been to many parts of
India and abroad, Despite being
a small community, they have

spread out to many parts of the
gﬁ:be. YP

The dusty es on the well-
maintained shelves of the li-
brary reveal a treasure of for-
gotten facts. In the late 19th
century, for example. there were
a number of.clubs and other
bodies set up by people from Goa
across the country, including in
Mumbai, Calcutta, Karachi and
Pune. These included dramatic
groups, cricket clubs, schools
and institutes.

Besides its many books,
XCHR has rare atlases, maps,
dissertations and bibliogra-
phies, newspapers clippings
and some cyclostyled volumes
of government reports and sem-

inar pa s,

g&@l—?ﬂ also houses around
200,000 documents of the
Mhamai Kamat business house
of Old Goa, who in the 18th
century were tobacco farmers.
They ran an agency for the
French and also conducted in-
ternational trade from Goa.

Scholars have undertaken
interesting studies — on the re-
lations between colonial Brazil
and colonial Goa for instance —
through this centre.

Besides, XCHR has received
many quaint gifts such as three
swords from the family of a
doctor who was the personal
g‘l;ayaiclan to the Sultan of

nzibar.

— India Abroad News Service
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