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Reactions on livestock issue

Mushrooming income for women

Sweet harvest: beekeeping



.DEAR READERS.

The ILEIA Newsletter carries a wagonload of information to your doorstep. Some
subjects from earlier newsletters are worked through again by the dung beetles,
like in the article on pastoralism by Traord and Breman on page l0 and the
articles on crossbreeds by Hegde and Santhakumar on page 17. Nicola Bradbear
starts rolling the ball on beekeeping on page 26. Farmers from Mampong Valley
in Ghana show that integrating fishponds can be done in Africa as well; this tech-
nique is not limited to Asia. The women of Haryana (Uftar Pradesh, lndia) earn
money by growing mushrooms, experimenting with and adjusting the technology
offered. Many of us have been experimenting together with farmers in an attempt
to practise Participatory Technology Development, but who realised that farmers
may have.a different perception of the word experiment? Arthur Stolzenbach tries
to open our eyes on page 28. Are you struggling to set up a library? Fr6d6ric Prat
writes about tlte experiences of the technical school in Matagalpa, Nicaragua.
The story on smallholder seed supply systems in Rwanda (see Newsletter 92/1 ,
page 28) is continued on page 24 of this issue.

This issue features a colourful collection of all kinds of people from all over the
world, eager to share their experiences with you and eager to hear your opinion.
As you know, any word in the Newsletter is not the final word. Keep rolling!
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Rural people's biotechnology
first step in this process has been
the international contest on rural
peoples' biotechnology,

announced in ILEIA Newsletter 92/2. As a
follow-up, the three partners are now pre-
paring a special publication, for which
more papers on the subject are wel-
comed.

It is envisaged that the final outcome of
this process will be a number of field pro-
jects aiming at further development of
appropriate rural people's biotechnolo-
gres.

The contest
The contest orovided a wealth of informa-
tion on rural people's practices in manag-
ing micro-organisms. The emerging pic-
ture indicates that, especially in the
domain of food processing, rural women
have a great stock ol valuable knowledge
which is hardly documented. At least 90
fermented foods exist in the Sudan today.
Food fermentation forms part of the strat-
egies that women developed through the
ages to combat problems of food shortage
and famine. In addition to raw materials
such as cereal, milk, fish, meat, fruit and
honey, unexpected materials such as
bones, hides, hooves, caterpillars,
locusts, frogs, cow urine etc are also fer-
mented.

Fermentation is a way to keep food for
longer periods, but also other positive
changes occur, such as increase in vita-
min contents, improvement of protein
digestibility, and development of desirable
flavours and colours.

The winners
Hamid A. Dirar of the Faculty of
Agriculture of the University of Khartoum
has spent seven years documenting infor-
mation collected from women. He con-
cludes that this knowledge goes back
thousands of years. His paper entitled
"The indigenous fermented foods and
beverages of Sudan" has won the first
prize in the international contest on rural
peoples' biotechnology.

Second prizes were won by Martin
Anikwe of NTE farms in Nigeria, Davidson
and Alice Mwangi of Amaranth and
Natural Foods in Kenya, and David
Syakacha in Zambia. These papers
describe traditional ways of micro-organ-
ism management in Nigeria such as cas-
sava fermentation, production of local
maggi from soybean or locust bean, and
soap production; improved food fermenta-
tion by the use of amaranths in Kenya; and
the production of sweeteners and laxa-
tives and the use of neglected local
cereals in Zambia.

Third prizes were won by the following
persons: C.l. Ezedinma and l. lgbinnosa

. v o L U M E  9 . N O . t .

Biotechnology comprises a wide
range of management of micro-

organisms. The term is new, but the
activity of farmers to ferment tood,
make compost and biopesticides,

handle animal and human health, and
modify the genetic characteristics ot
their crops and animals is very old.
The present interest of researchers
and donors in biotechnology is not

without ri sks. S u p ply-d riven
programmes in this domain can lead
to a domination of researchers and

commercial firms and to loss of
control by rural people over

processes and technologies to be
develo ped. The B i otech nol ogy
Programme of the Netherlands

M i n i stry of Development Coo perati on,
the Free University of Amsterdam and
ILEIA is exploring the possibilities to
develop biotechnology tor and with
small-scale farmers and make the

research programmes more demand-
driven.

of llTA in Nigeria (The production of ogili,
fermented soup condiment, and ugba, a
plant protein food), E. Manzungu of
Chiredzi Research Station in Zimbabwe
(An indigenous approach to combating
pests of vegetables by some rural commu-
nities in Zimbabwe), Ms F.K. Sanyu of the

An example of women's innovation in biotechno-
logy: Iocal 'maggi'(daddawa) made ol lemented
soybean instead of the traditional fermented
lacust bean,

Winners of the contest

o
e

3

6
c

Agricultural Extension Service in Uganda
(Pest management by small-scale farm-
ers), C. Berhe of the Environment and
Development Society of Ethiopia (Enset,
feeding mill ions of people), A.O. Abimbola
of the University of llorin in Nigeria
(Processing of gari, fufu cassava flour,
and black soap for insecticide) and Mr
M.N. Kiue, a farmer from Kenya with a
paper entitled "Biotechnology from a
small-scale farmer point of view".

Callfor papers
On the basis of these papers, we are now
preparing a publication with case studies
on how rural peoples' biotechnologies can
be improved. We are looking for still more
papers on farmers'practices and appropri-
ate farm technologies developed by
research or development agencies, espe-
cially in the following domains:
. Production of biofertilisers
. Production of biopesticides
. Ethnoveterinary practices and indige-

nous human health care
. Farm techniques to improve genetic

characteristics of croos and livestock
. Processing ol agricultural produce into

edible and non-edible products
Also experiences with innovative roles of
farmers in the generation, maintenance
and further development of biotechnolo-
gies are welcome.

We call upon farmers, development
workers, extension workers and research-
ers to share with us your information. The
outcome of this search will be made avail-
able to all readers of the ILEIA Newsletter
as well as to those of the Biotechnology
Monitor . Authors whose contributions are
selected for publication will be paid an
author's fee.

The papers should describe the agricul-
tural system in which such technologies
are being applied, the processes involved
and the socioeconomic and/or ecological
effects of its application. Persons interest-
ed in contributing are requested to contact
ILEIA with a gho1! description of the kind of
information that could be offered. We will
then send you more information on the for-
mat of the specific contribution, procedure
of publication and the relationship with
other contributions.
We need the final contributions before 15
June 1993 and the publication is due to be
ready by the end of this year.

Send your proposal or contribution to lLEIA,
Attn Bertus Haverkort ,PO Box 64, NL-3830 AB
Leusden, Netherlands.
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The mushroom house can be any room, shed or hut with a lair amount of ventitation. It can be buitt of
cereal straw while the shelves arc built ot bamboo sticks or any other wood grown in the area.

Mushrooming income

ince our 'clients' belong to the
group of rural farmers who are
around the poverty line, the chal-

lenge was to develop a technology with
the available rural resources. Abundance
of raw materials like paddy and wheat
straw as well as suitable climatic condi-
tions make the hills of Uttar Pradesh ideal
for mushroom cultivation. The women far-
mers of Haryana had been growing button
mushrooms (Agaricus bisporus) for a long
time. They used a traditional method of
composting, which does not involve any
mechanisation and therefore less financial
burden on the grower. However, this enti-
rely outdoor method of composting is rat-
her time consuming. lt takes about 3-4
weeks altogether.

The fieldworkers of the
Institute of Home \
Economics then introdu- / .I
ced a shorter method of i. ,,,1, ' a.)r

compostins (SMc). ̂  t:i,l!i,'//ii' .l)\

$**t ?" J1,"5' "ff n ",il" WL t'Nr,}
women, from spawning to harvesting,
to post-harvest technologies and marke-
ting. There was personal interaction
through visits to the farms, and demon-
strations were also held.

Growing mushrooms

E

9

There are three main stages in mushroom
cultivation: spawning (seeding), compos-
ting (the basic substrate) and casing.
Spawn is another name for seed. lt is
merely the vegetative mycelium of the
selected strain and is grown in a conve-
nient medium, usually wheat grain. The
grain (wheat, rye or sorghum) is washed
thoroughly and soaked overnight. The
next day, after having removed the dead

F seeds, the seeds are washed again and
e then boiled in water till slightly expanded
! (at least 10-15 minutes). Then the seeds
f are cooled while draining and packed

loosely in bottles that can withstand inten-As a post-haruest technology, the women leamed how to make mushroom picktes that could be sold 
'_"-"::'_r.

on the market. se heat. Two thirds of the bottles are filled
with grain and the rest is plugged with cot-
ton. The bottles are sterilised in a pressure

Women in lndia, especially in the rural areas, are regarded as workers within cookerforabout t hourat 16lbs pressure.
the home and around it. Moving away lrom the vicinity of home gives them the A good alternative is steaming for 2 hours
image of having an undesirable character. ln the past few years, this one-sided in a big cast-iron casserole. The botfles
norm is being challenged and women are demonstrating that they too have a should be cooled down before inoculation
maior role to play in the development process. However, there is still a gap with the previously prepared mushroom
between the position and roles women have according to Indian law and the spawn.
roles imposed upon them by social traditions. The lnstitute of Home z.i, Compost is the basic 'substrate,
Economics started a project to narrow this gap, by means of an income- ,flU','\ on which the mushroom is cul-
generating activity which could be carried out around the house: mushroom \i .vF -.. tivated. Mushrooms have the
cultivation. /W ) capacity to convert nutrition-

ffi(i /''' . J allY valueless substances,
V// / like cereal straw (agricultural

Shashi Kumar and Ulka Mashruwala \----7 wastes) into food matter. The
newly introduced SMC technology
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r women

involves pasteurisation of the compostto \"i$tn;{/i -l women farmers courd
kill microorganisms. A boiler is needed to \'ori" 

-/ 
attordto buy one, but tho-

blow steam through the compost heap \--.-/' se who couri not tried to
and raise the temperature up to S2-54.C. integrate SMC in their exis_
After this, fresh air is let in to establish ting cultivation pitt"rn. They prepared a
aerobic fermentation. Free circulation for compost heap in the traditional way, but
moist air is ensured. Fresh air circulation after the third turning on the eighth day,
is essential to equalise the temperature the turned compost is kept in a closed
and to supply oxegen to every part of the chamber. They achieved a iemperature of
compost. about 50"C by microbial fermentations in

the compost heap by using a blower for air
Sowing the spawn circulation. The air inside is returned to the
Trays made of bamboo, which is easily blower's inlet by forced circulation conti-
available, are filled with the compost. nuously till the temperature reaches 5g.c
There are several methods to sow the ifter lZ houis, which remains that

l::'ili3ffi [:fr]'fi :'J:i?;!"4zRer-\:ilJ:i,: jili:i,l'!![,l3[$l3-
compost surface in the tray, which 1,Qfu*J,f4V 

') 
ture is reached, which is maintai-

is then covered with a thin layer of @2,-}}rtftl- l ned for 48 hours and then redu-
compost. Another method i7 t9 Y/t((firt' .7 ced to 48.c (48 hrs), then cooted
mix the grain thoroughly with the \a__- /lo 25"C. The whole process takes
compost and then fi l l  the trays. Each about 12_i4 davs.
trainee choses the method most suited to This method is comparable to sMC as
her. After spawning, the compost surface far as the time factor is concerned and
rs covered with old newspaper sheets achieves a temperature which is high
which. are wetted by sprinkling water to enough to rid the compost
provide the humidity, but no water is of undesirable micro_

compost. Eventually the
compost sudace gets

covered with the myceli-
um. lt takes 12-15 days for
complete spawn run.

Buttons pop up
Covering the compost with a thin layer of
soil after the spawn has spread is called
casing. Once spawn-runned trays are
covered with casing soil, the crop can be
expected after 5 to 20 days. Mushrooms
mostly appear in 'flushes' and at a tempe-
rature of 15"C. lt generally takes 7-g days
to come to the button stage from the first
appearance of the formation of a oin-
head. There is an interval of g-10 davs
between the flushes. After a few flushes,
one will find that the mushrooms are beco-
ming lighter. This shows that the nutrients
are getting exhausted. Therefore, a 6-
week crop is considered to be economical.

Women adapt technology
To pasteurise the compost in the Short
Method of Composting, as introduced by
the project, a boiler is needed. Some

. v o L U M E  9 . N O . t .
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A recipee for mushroom pickle

Apart from methods to cultivate mushrooms,
the women farmers also learned post-har
vest technologies to be able to store and sell
a better harvest. Here's a recipe for making
mushroom pickle.
Ingredients: 1 kg chopped mushrooms, 3
t(easpoons) of cumin seeds, 3 t fenugreek
seeds, 3 tcoriander seeds, 4 tturmeric pow-
der, 3 t mostard seeds, 12 green chillies,
350 ml vinegar, 50 g salt and 350 ml sesa-
me oi l .
Method: Cook the prepared mushrooms in
150 ml sesame oil with salt sprinkled over it
in a covered stainless steel pan on a sim-
mering flame for 20-30 minutes and keeo
aside. Roast the cumin, fenugreek and
coriander seeds in an open pan, powder it
an mix with ground mustard seeds and tur-
meric powder. Slit the green chillies length-
wise and lightly fry in about 100 ml oil. Then
add the cooked mushrooms and mix all the
spices thoroughly. Finally add vinegar, heat
to boiling and fill hot in bottles, after remo-
ving the pickle from the flame. Heat the rest
of the oil and let it cool down. pour the cool-
ed-down oil into each botile to cover the
pickle completely. Close the bottles.

DIA

withdrew the inputs at the
end of the training period.

More income

Further Reading
- Bahl N. 1 988. Handbook on mushrooms. New
Delhi: Oxford & tBH. |SBN Ai 204 0276 6.
- Institute of Home Economics. 1993. Extension but_
letin on mushroom cultivation in India, To be
published for the prolect 'Viability of cultivation and
post-harvest technology of mushrooms as an inco-
me-generating activity'. New Delhi: Institute of Home
Economics.
- Kapoor JN. 1989. Mushroom cultivation. First edi-
tion published forthe Publications and Information
Division, ICAR, Krishi Anusandhan Bhavan, New
Delhi .
- Oei P. 1 991. Manual on mushroom growing:
techniques, species and opportunities for com-
mercial applications in developing countries.
Amsterdam: TOOL. |SBN 90 7OBS7 22 7. TOOL,
Sarphatistraat 650, 101B AV Amsterdam,
Netherlands.

Mrs Omvati of the village Bhadana is a pio-
neer in mushroom cultivation. With the
introduction of SMC she got a better yield.
Mushroom production increased from 6
kg/m'z to 12-15 kg/mr. Post-harvest tech-
nology enabled her to make good use of
the harvest, and she has expanded her
venture. This farming system thus brings
about an efficient recycling of agro-waste
into fibre-rich protein which, besides beino
nutritive, also brings more income

spawn running, which is the next stage. geiioes, it does / )JMi;7,- \The room should be maintained at away with the | ,Aff 
'r?i ,'t: )

about25"C.Thehumid i tyshou ldbebu i l t  cos to f  thebo i le r ,  
' .  

/ '  \  \ '  , ' . '
up by frequently watering the ftoor and *h#il;;;;A \./ft"\\tffi;

added directly to the compost during organisms. , 
-,M"L 

-

:J; Jf"T:rf f[T: $:*"":;: 
r'aoto ouv"uli;; ;" w,;/

ning. White cottony myce-
lium spreads and per-

I meates through the
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.GHANAo

Fitty years ago Ghana's Mampong
Valley was a lush green forested area.
Unhappily, like most of Africa, the
local farming methods have not kept
pace with population growth. Per
capita food production has been in
steady decline since the early 1970s.
Most obseruers see a gloomy future in
the extensive farming practices,
deforestation, bush fires and
overgrazing. Agricultural research and
development still remain locused on
yield problems of a few major crops.
The green revolution bypassed
Africa's smallholders and there cannot
be much optimism that continuing
conventional commodity research will
change this. However, the small
larmers of Mampong Valley, Ghana,
are taking control of their own future.

,E
d l

: I
f l

I

t

on water impounding and fish culture were
sufficient to initiate experimentation by the
farmers.

Picturing farm resources
Twelve farmers with adequate water
sources from six villages were encour-
aged to identify all natural resource
systems in the village. Workshop sessions
allowed enough tim'e for questions and
drawing of the natural resource systems
transect. We concentrated on bioresource
flows within the farms and left out external
inputs, because the primary idea was to
get farmers thinking about how to use
existing internal resources more efficient-
ly. For instance, inputs like labourwere not
included, because labour is exchanged

within the community and, as such, there
is no shortage.

It is of vital importance that farmers use
indigenous categories for the natural
resource systems in their village. The
models are not intended to be complete
technical descriptions of the enterprises,
but just tools to understand the situation
and to think of new ideas.

Creating future flows
The workshop atmosphere encouraged
farmers to draw present flows of the biore-
sources on their farms. Once a model of
the existing situation was completed, they
were encouraged to brainstorm future
flows between future enterprises, espe-
cially with respect to fishponds. Intense

Farmers picture new activities
Joseph Ofori, Mark Prein,

Frank Fermin, David Owusu
and Clive Lightfoot

mallholders in the Mampong
Valley of Akuapem, the Ghana
Rural Reconstruction Movement

(GhRRM), an affiliate of the International
Institute of Rural Reconstruction (llRR),
the Institute of Aquatic Biology (lAB) and
the International Center for Living Aquatic
Resources Management (ICLARM) have
teamed up to craft alternatives based on
Low-External-lnput Sustainable
Agriculture (LEISA).

The farmers around Yensi know the
Ghana Rural Reconstruction Movement
well. Like many local NGOs, GhRRM look
for ways to serve farmers better. Many
commodity improvements, including the
production of fish, have not benefitted as
many as had been hoped. Yetfarmers and
NGO remain committed to each other and
the Institute of Aquatic Biology wants to
understand what limits fish production.

In this supportive environment, it was
easy for ICLARM and llRR to start some
participatory research. A sequence of
farmer-researcher workshops or, more
accurately, brainstorming sessions, and
farmer experimentation defined this
research. Farm resource assessments,
modelling of existing and future farm
resource flows. and technical information

Flg. 1: ln the present lituation on the farm, there
is littte integrction between enterprises besides
the use ol cassava and leucaena leaves for live-
stock todder.
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Famer-researcher interaction during a drawing
session of resource-flow diagrams.

farmer-to-farmer interactions followed.
Farmers freely helped each other identify
new enterprises and new flows. After the
workshop, visits to individual farms were
arranged to check the bioresource flow
drawings.

Emmanuel Ansah's bioresource flow
model  (see Fig.  1)  exempl i f ies the
group's work. His current activit ies
include the cultivation of oil palm and cas-
sava as main cash crops and an alley-
farming plot where maize is intercropped
with leucaena. Interspersed on the farm
are plantain and cocoyam. Feeding leu-
caena and cassava leaves to goats is the
only bioresource recycled. Future activ-
it ies appear more complex (see Fig. 2).
Ducks, a fishpond and vegetable crops
such as pepper, okra and eggplant have
been added. Many more bioresource
flows are evident.

Learning in practice
Technical information on site selection for
impounding water was shared with the
farmers, with emphasis on site require-
ments to make fish farming operational.
Next followed a session on oond con-
struction, which emphasised the use of
local materials for inlet and outlet struc-
tures and using manual labour.
Photographs, diagrams and models
made from stakes helped get the general
principles involved in pond construction
across. Theory was followed by a half-day
practical session using a nearly complet-
ed pond of one of the farmers. The farm-
ers finished digging the pond, install ing
the inlet and outlet structures and ferti l is-
ing the pond.

Farmers start with enthusiasm
The participating farmers responded to
the workshop vigorously. They decided
themselves to dig ponds on a cooperative
basis. So, of their own accord, they came
to the GhRRM Centre to borrow digging
implements. Out of the group of twelve,
three farmers with the best sites were
loaned implements to start the construc-
tion of their oonds.
During later visits to demarcate new pond

sites, changes in farm activities and biore-
source flows were discussed. So high was
the enthusiasm shown by farmers that,
within a few weeks, four ponds were under
construction. Over the last few months,
farmers have implemented fish culture,
tomato, cabbage and pepper planting on
pond dikes, and pond water irrigation on
newly constructed vegetable beds adja-
cent to the pond. Seeds, seedlings, f inger-
l ings and small amounts of ferti l iser are
the only external inputs used in these
LEISA systems. Moreover, experienced
farmers now act as trainers for approach-
ing and teaching new entrants.
No doubt the enthusiasm shown by farm-

ers in Mampong Valley is partly due to
their previous involvement in GhRRM pro-
jects. Nevertheless, some credit must be
given to the approach that encourages
farmers to see ways to implement LEISA
farming systems.

Keys to success
Our experience supports that of others:
LEISA can brighten the tuture for small-
holder African agriculture. Overall farm
incomes increase, more proteins and vita-
mins are available, stature in the commu-
nity grows, and a decent living in pleasant
surroundings can be made. Perhaps more
importantly, this is achieved in an environ-
mentally friendly way. Wastes are reused.
Pollutants are kept to a minimum. Natural

??f  r
?t t
E? E

.GHANAo

Rainfall in Mampong valley is approximate-
ly 1200 mm per year in two rainy seasons
(major peak in June, minor in October). Dry
seasons are in August and December/
January. Although rainfall is not very regu-
lar, the bimodal pattern and higher volume
permit two rainfed cropping seasons with
maize, cassava and plantain. Altitudes
range between 168 m to 305 m. The soils
are mostly forest ochrosols, sandy clays and
roams.

resources are rehabilitated. Then why do
we not see more LEISA?

LEISA is a young movement. While sti l l
in its early days, there are more success
stories like ours. What is now important is
to draw out the transferable elements of
success. ln our case four such elements
emerged:
. There would have been no success if a

local-level or grassroot NGO was not
there to support the local action
research. Partnerships between gov-
ernment, NGOs and farmers are crucial
for success.

. There would have been no LEISA with-
out managing the water resources.
Water allowed vegetables and fish
enterprises to be added. Water allowed
wastes to be recycled through fish.

. There would have been no LEISA with-
out bioresource flow models for farmers
to brainstorm about the future. The
workshop sessions and the drawing of
these models enabled farmers to
exchange ideas between themselves
and with researchers and thus discover
where and how LEISA technologies fit
into their farming systems.

. There would have been no success if
eliciting farmers' categories of natural
resource systems had not been the
entry point for research. ldentifying what
natural resource systems exist and
modell ing their management leads
more naturally into applying LEISA tech-
nologies than diagnosing commodity
productivity problems.

Joseph Ofori and Mark Prein, Institute of Aquatic
Biology, CSIR, PO Box 38, Achimota, chana.
Frank Fermin, llRR, Silang, Cavite, Philippines.
David Owusu, GhRRM, PO Box 14, Mampong,
Akuapem, Ghana.
Clive Lightfoot, ICLARM, MC PO Box 2631, Makati,
0718 Metro Manila, Philippines
ICLARM contribution 984

Fig. 2: In future more enterprises, morc links
among enterprises and the use of waste mateilals
such as chicken and goat droppings to tertilise
ponds and pond water tor ifiigating vegetable
gardens are envisaged.

T
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IV

source of income for the average peasant
family in the Sierra region. Animal and
wool sales come seeond.

Our initial approach to these villages was
to find out their sheep management prac-
tices, as well as their particular interests
regarding livestock production. Through
informal interviews we found that manure
was the most important factor, which is
related to the farming activities that tradi-
tionally sustain these villages. The system
of managing the herd includes a continu-
ous rotation of the sheep shelters within
the crop land, to make sure that all faeces
and urine are incorporated into the soil.

It was somehow surprising to learn that
wool had very little use, as compared to its
importance within the Indian vil lages in the
Highlands. People told us about how the
'elders' used to make mattresses, pillows
and blankets out of wool, but that the new
generations were not interested, and pre-
ferred instead to be hired as labourers in
the lowland coffee plantations.

We also found that Sierra villagers,
especially children, have very low intake of
animal protein. Because sheep are a kind
of family'savings account', people are not
very inclined to eat them frequently, and
we decided to try a new approach to solve
this oroblem.

Chiapas sheep
This local breed is virtually the same
throughout the mountains of Chiapas
State, including the Highland and Sierra

regions, and it comes directly from sever-
al indigenous breeds from Spain, some of
which are nowadays at the top of the list
among milk-producing European sheep
breeds.

After a series of characterisation studies,
we determined that Chiapas sheep had
retained some of the genetic potential for
milk production from their Spanish ances-
tors. They are certainly small animals (25-
30 kg) but, when measured against their
weight, they can produce almost as much
milk as the present Spanish breeds,
although they have not been systematical-
ly selected. In animals kept at our experi-
mental station, we calculated an average
milk production of at least 425 ml/day dur-
ing a 90-day lactation period, with mini-
mum supplementation. This is less than
half the production of Spanish breeds
(1000 ml/day), but Chiapas sheep have
also only half their weight.

A new technology
The different concept of sheep husbandry
among Highland Indians made it diff icult to
promote a technology that would make
use of the milk potential of the local breed.
We could not propose an adequate tech-
nology for milking sacred sheep.
However, the situation in the Sierra region
is different. People are basically Spanish-
speaking, non-lndian peasants and no
religious laws prohibit changes in sheep
production. We decided, in an experimen-
tal stage, to introduce a new technology in

vbF6
An alternative source of milk

Pastor Pedraza, Marisela Peralta and Rafl Perezgrovas

Milk is the most complete source of
nutrients tor children. Nothing new
about that, but... ewe milk? ln the
Sierra region of Chiapas State, in
Southern Mexico, there is a number
of peasant villages that could make
use of this resource, at practically no
cost.

I n the Sierra region, at 3000 m above

I sea level, there is a small population of
I about 80,000 Chiapas sheep. The ani-
mals are just l ike their neighbours in the
Highlands, except for a lower density rate
that allows them access to larger amounts
of forage. Where the difference is found,
however, is in the people that take care of
them. Unlike with the Indian shepherdess-
es in the Highlands (see ILEIA Newsletter
199213), sheep husbandry in the Sierra is
a family activity all the way: children are in
charge of herding the flock up to the graz-
ing sites, and men take active part in herd-
ing, shearing, weaving and marketing ani-
mals and woolen products.

One of the most important differences in
sheep husbandry in the Sierra, as com-
pared to the Highlands, is the lack of a
religious relationship with the animals. To
the Spanish-speaking population of these
villages, sheep are not sacred and thus
can be part of the diet. The main contribu-
tion of sheep, however, is related to agri-
culture, since manure is efficiently used
for the potato crop, which is the major
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Sheep husbandry in the Siefia is a family activity
all the way: children arc in charge of herding the
flock up to the grazing sites, and men actively
participate in herding, shearing, weaving and
marketing animals and woolen products.
Drawing: Maria Diaz G6mez (12)

the form of adequate management of the
herd for milking purposes.

The design of a management system for
milking ewes in the Sierra region cannot be
copied from European standards, so far our
only direct reference. Animals are different,
as are the environment, the local people,
their needs and their culture. We took into
consideration as many factors as we could,
and ended up with the following $cheme.

Managing the herd for milk
During a lactation period of about 90 days,
beginning late November, every newborn
lamb is allowed a period of 72 hours with
its mother to ensure proper recognition.
After that, lambs are isolated at night (7:00
pm) in a separate, protected shelter and
the ewes are milked by hand early the next
morning (7:00 am). The flock remains
together for the rest of the day for grazing,
until the next isolation of lambs.

We have used this management
scheme in our experimental flock, with dai-
ly milking of ewes for over 140 days, to
establish lactation curves in Chiapas
sheep. Against our initial expectations, we
found no detrimental effect on the growing
patterns of partially isolated lambs. On the
contrary, these lambs performed even
better than those in the control group.

Shepherds modify the technology
The previous milking scheme was present-
ed to a selected group of shepherds from
the Sierra region, who in turn introduced it
into their traditional management system
on an experimental basis. As it turned out,

these people not only adopted this milking
scheme, but modified it, so it could work
better for them. They decided to shift the
isolation period in order to keep the lambs
separated from the mothers during the
day, milking the ewes in the afternoon and
leaving the flock together at night. They did
this because they did not want to hear the
lambs crying all night long, and it seems to
be working very well.

During the first lactation season, the men
of three peasant families took over the dai-
ly hand-milking of the herd and followed
the suggested management scheme. Milk
was assigned for fluid consumption by the
children, mixing it with cotfee.

With an average herd of about 15 sheep
(70% females) a family could obtain as
much as 2 liters of ewe milk (7o/" protein)
during a 90-day lactation period. This vol-
ume corresponds to a 200 mliday yield per
ewe, which is half the amount that we had
calculated with our experimental animals.
There is no mistake. Chiapas ewes are
able to produce up to 425 ml/day as an
average for the lactation period if they are
hand-milked twice a day. But managing
the animals in the villages is different. In
the Sierra region of Chiapas, lambs are
very important: they are usually not sold,
nor eaten, but left as replacements. People
would not like to have these lambs without
their mothers' milk, and the villagers can-
not afford to buy commercial supplements.
Thus, from now on, our parameter will be
the amount of milk produced only during a
l2-hour isolation period, plus a growing
lamb.

Chain reaction
This milking scheme was designed for the
needs and actual living conditions of the
peasant dwellers of the Sierra. They did
not need to expend any money and only
invested a minimum amount of extra
labour in order to adopt the milking man-
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agement scheme. They are now obtaining
fresh milk for their children during a very
difficult period (winter and early spring)
when there are no vegetable crops avail-
able. At the same time, they still keep rais-
ing their lambs.

The short{erm response of the Sierra
villagers to the new management proposal
has been very impressive. During a sec-
ond lactation season, the initial number of
three families involved in the milking of
ewes has incresed to an encouraging
number of 20, in four different commu-
nities. The expected 'chain reaction'was,
in fact, observed. We know that 20 fami-
lies are still not a significant part of the
population in the Sierra region, but our
input has been kept to a minimum: one
single visit of some vil lagers to our experi-
mental facilities. This suggests that sus-
tainability of this approach is quite good.

Furthermore, the management scheme
has been adopted and modified by each
shepherd according to individual needs.
Some of them leave their lambs within
fenced areas near their household, while
the rest of the flock is taken into the graz-
ing areas; others keep their lambs within
the shelters, where hay or freshly cut
grass is carried in every morning; some
other shepherds take care of the adult
sheep and send one of the children to a
different grazing site along with the lambs.

Wool is rediscovered
A good number of these shepherds used
to go to the lowlands, to be hired as labour
for a ridiculously low wage. Now they are
staying at home, caring for their sheep,
milking the ewes, making again woolen
blankets and pillows either for their own
use or to sell. Sierra dwellers are also
learning to shear animals and to classify
wool, which is sold directly into the Indian
market in the Highlands, where fibre pric-
es are considerably higher.

For a small group of peasants from the
Sierra region, milking ewes was a totally
new experience. For their children, it has
been a unique opportunity to obtain high
quality nutrients on a regular basis. We
are pleased to see that this important
change in habits only required little input to
get started, and should not require much
more to keep going.
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A typical Chiapas ewe with her lamb.
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xtensive livestock-keeping is or
was practised mainly in areas with
little water and poor soils. The effi-

ciency of indigenous pastoral systems in
such areas cannot be denied. Production
of animal protein per unit area by transhu-
mant Fulani herders in the Sahel is 1.5 to
10 times higher than that of ranching in
less arid regions of the USA and Australia
(Breman & De Wit 1983). Hardly any
external inputs are used in the pastoral
systems, but production per man-hour is
very low compared with the ranching
systems. In other words, the indigenous
systems are labour-intensive.

Low-input production
The harsh conditions of arid areas bring
several advantages for low-input animal
production:
. no competition with arable farming
. high quality of rangeland vegetation
. less possibility for pests and diseases to

develop.
Plant growth is limited more by lack of
water than the ooorness of the soils. The
poorer the soils, the drier the conditions
must be to ensure high-quality pasture
(Penning de Vries & Djitdye 1982).

Conditions for livestock-keeping in dry
areas can be favourable with somewhat
higher rainfall, if the rains are distributed
over two seasons or if there is no oro-
nounced wet season. Such patterns of
rainfall distribution do not favour cereal
growing, but do stimulate perennial grass-
es. Their rather low quality during the
growing season(s) is compensated by
regrowth during the rest of the year.

The lower the average annual rainfall,
the more variable are the rains. This
means that viable low-input pastoral
systems in (semi)arid areas need space,
mobility, dry-season grazing in better-
watered zones and pasture reserves for
times of drought and/or they need family
planning, alternative income sources and
savings. A common but risky form of sav-
ings is livestock.

Weak link in grazing chain
Growth in herd size is limited by range
management skills, labour availability and
the need to extract milk for human con-
sumption, even during the dry season.
But, when improvements in human nutri-
tion and health allow population growth,
there is a danger of overstocking.

The links in the annual chain of grazing
grounds rarely have equal strength. The
weakest link is often the dry-season graz-
ing. Here, two situations have to be distin-
guished:
. The area used for dry-season grazing is

not suitable for wet-season cropping,
because the low rainfall is not concen-
trated enough in one season. Then, the
pastoral system may survive.

. The area used for dry-season grazing is
sui table for  cropping.  In  West  Afr ica
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with its rain concentrated in a single wet
season, this is most common. During
the dry season, drinking water and
regrowth of perennial forage are avail-
able only in the more humid cropping
zone (Breman & de Ridder 1991).

More people, less pastoralism
ln the second case, dry-season grazing is
threatened not so much bv an increased

number of pastoralists as by the (faster)
growth of the farming population. With
increasing pressure on land, it becomes
more and more diff icult for farmers to prac-
tise fallowing to maintain soil fertility. They
offer pastoralists crop-residue grazing and
access to wells in order to obtain manure
from mobile herds during the dry season,
but this does not compensate for the lack
of fallowino. The fields do not benefit from

External inputs could save pastoralism

New wine in old bags?
ILEIA Newsletter 1991/3 sfressed the value of indigenous knowledge and crop-
livestock linkages for sustainable landuse. Yet a research team studying live-
stock projects in the Sahel found competition between cropping and herding to
be a main reason why pastoral systems are rapidly deteriorating. This happens
when the human population grows but alternative income sources and good
markets for rural products are lacking. N'Golo Traor6 and Henk Breman draw
conclusions about agroecological and socioeconomic conditions under which
indigenous pastoral systems and, thus, knowledge can survive. ln this article,
they react specifically to several articles in the Newsletter on "Livestock
Sustaini ng Livelihoods".

N'Golo Traor6 and Henk Breman
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High quality dry-season grazing on tloodplains of
the Niget River inner delta in Mali.

the manure produced in the wet season,
when manure oroduction oer animal and
nutrient content are highest, as the herds
have by then been moved out of the crop-
ping areas.

Instead of keeping only draught ani-
mals, which were often entrusted to herd-
ers for much of the year, farmers become
obliged to keep a sedentary herd which
can concentrate the fertility of non-
cropped land in kraals. The presence of
these sedentary cattle year-round means
that less dry-season grazing is available
for mobile herds.

Competition for grazing
In the competition between settled farm-
ers and mobile oastoralists for the same
forage resources, the latter are generally
the losers. The farmers are there year-
round, and are protected by land tenure
and/or local authorities. The oastoral
system is weakened by the loss of space,
the decline in vigour and extent of peren-
nial grasses, and the loss of income from
manure contracts. The farmers can padly
compensate for the worsening range con-
ditions by feeding crop byproducts to their
animals.

Droughts give the pastoral system the
finishing blow, speeding up the loss of per-
ennial forage species and the decline in
terms of trade, while mobility (the tradition-
al insurance) is restricted by lack of space,
fodder and water.

Loss of seasonal grazing
The most valuable dry-season grazing
grounds, with the greatest extent and vig-
our of perennial grasses, are generally
found in lower-lying areas with heavy
soils. As long as space is not a l imiting fac-
tor, farmers prefer more sandy soils for
cropping. But as pressure on land increas-
es, they try to overcome the tillage and
drainage problems on heavy soils so as to
benefit from their relative fertility. Dry-sea-
son grazing areas are then transformed
into fields and mobile herds may no long-
er be allowed to graze there. The settled
herds graze non-arable patches of land,
remaining fallow land and roadsides in the
wet season and farmers' harvested fields
in the dry season.

The loss of dry-season grazing for the
mobile herds cannot be assessed by
directly comparing the economic value of
the annual production of the area used
purely for pastoralism as opposed to crop-
ping. lf mobile pastoralists lose t ha of dry-
season oasture within the more humid
cropping zone, this may mean that they
can no longer make efficient use of 10 ha
or more of wet-season oasture in the zone
too dry for crops (Breman & Traor6 1987).
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Dry-season reserves needed
Moving along the rainfall gradient from
more humid to more arid areas, a l imit is
reached where cropping is no longer fea-
sible. But even before this limit, it would be
wise from a macro-economic point of view
to reserve dry-season grazing for mobile
herds. Only in this way can the area where
cropping is really impossible be used effi-
ciently for pastoral production at other
times of the year.

Such mobile pastoralism, on arid range
in the wet season and semiarid or subhu-
mid range in the dry season, is much more
productive than the weighted average of
purely nomadism on the first type of range
and purely settled livestock-keeping on
the last two (Breman & De Wit 1983).

This is why the typical sedentary system
of Holistic Resource Management or HRM
(LUhl 1992) cannot solve the problems of
animal husbandry in areas l ike the Sahel.
The Sahel's extreme unimodal rainfall
allows cropping to penetrate deep into the
semiarid zone, where the importance of
perennial grasses is negligible. The HRM
system will be more useful where the rain-
fall distribution permits perennial grasses
but not cereal production to penetrate into
the drylands.

Changes in animal ownership
The expansion of cropping into dry-season
rangeland makes mobile pastoralism very
susceptible to drought, diseases, poor
marketing conditions etc. Once the herd is
partly or completely lost, .the pastoralists

have to look for other sources of income,
often herding contracts (Toulmin 1992) or
cropping. Then there is even more pres-
sure on the land, worsening the problems
of the remaining herders. lt implies also
that people and animals become settled
andior move to wetter areas.

In addition, merchants, government offi-
cials and commercial farmers invest in ani-
mals and want their herders to keep them
closeby for superuision. As more and
more animals which formerly belonged to
pastoralists are bought by these investors,
the centre of concentration of animal hus-
bandry shifts to more humid areas.

Crops vs livestock
Mutually beneficial links between crop and
animal production (eg. Cincotta &
Pangare 1992) should not be over-
stressed. These two lines of oroduction
have several conflicting interests, espe-
cially when cropland becomes too scarce
for effective fallow to maintain soil fertility:
. the ratios between grazing and cropland

are no longer adequate (see Powell &
lkpe 1992);

. subhumid conditions favour cropping
(enough water but relatively low risk of
leaching), while forage quality is very
low (too much water in relation to the low
nutrient status of the soil);

. the need for manure demands kraaling,
while the poorforage conditions demand
long grazing days and night grazing so
that the animals have enough time to
select relatively good plant parts;

rainfed

l*;fr,?o'n
I reserved

t dry-season

t grazing areas

I needed for

I 
mobile herds

t

Diagram 1:
Settled farmers and officials are keeping more cattle in the more humid areas, and cropping
is being extended far north into the Sahel. Pastures need to be reserved for mobile herds to
graze during the dry season.
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wet season
arid zone

mobile herds

dry season
arid zone

I
I
I

I
. to ootimise the use of available olant

nutrients, straw is needed to capture the
animals' urine and improve the farmyard
manure, but because of the scarcity of
good pasture in the dry season, straw
has to be used as fodder:

. the use of animals for draught decreas-
es the opportunities for producing milk
and keeping small ruminants.

As the soils become increasingly exhaust-
ed and the fields are extended to feed a
growing population, the need to keep ani-
mals for manure and draught increases.
But the herds become less and less oro-
ductive, the soils less and less fertile, and
crop yields less and less reliable.

It then becomes even more necessary
to save any crop surpluses of good years
in the form of animals. However, their pro-
ductivity becomes so low that they can no
longer be called an "investment": once the
productivity falls below the reproductive
potential of the herd, the costs to buy
females exceed the benefit of sales.
Mixed crop-livestock farming for subsis-
tence food supply, without generating
cash income to buy inputs, becomes a
means of surviving longer by more effec-
tively exhausting the natural resources
(Van der Pol 1990). This is not to be con-
fused with sustainable production.

Integration for development
Where land is scarce, cropping and ani-
mal husbandry can be integrated if there is
a nearby market with enough purchasing
power for the products. The cash income
permits investment in intensification of
production: in improving soil fertility and/or
fodder quality and quantity. Investment in
forage improvement has elements (activ-
ities and knowledge) which are complete-
ly new for both farmers and herders.
Generations of experience are a useful
base for making such a step, but are not
enougn.

This applies not only to herd manage-
ment but also, eg. to animal healthcare.
Much can be learned from indigenous
knowledge about herbal treatments
(Perezgrovas et al. 1992), but the level of
healthcare needed to safeguard financial
investments in livestock will be higherthan
that of subsistence pastoralism. The arid
natural environment of pastoralists is gen-
erally healthier for cattle than the more
humid zones where "investment herds"
are being held. Here, more knowledge
and inputs will be needed to cope with the
higher disease pressure.

Saving local knowledge
Where human population growth cannot
be stopped in time and where the persons
surplus to the carrying capacity of the land
have no alternative source of income, the
process of degradation outlined above
seems inevitable. Where this happens,
there will be little chance that indigenous
pastoral knowledge can serve as a base
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Diagram 2:
If mobile herds cannot graze in the dry season in the southem Sahel and savanna zones, because of
competition with farmers' animals and crops, the pastorulists' animals will not be able to survive to graze
aild lands in the wet season.

for rural development, as this knowledge
will have been lost with the change in cat-
tle ownership from pastoralists to mer-
chants, officials etc.

To prevent this from happening, "advo-
cates of pastoralists" (Grell 1992) have to
stop population growth, particularly
among crop farmers, and/or create
income oppodunities outside agriculture.
These socioeconomic policies have to be
developed before pastoralists lose their
dry-season grazing, their herds and their
knowledge. Only then will it be possible to
build on their knowledge to create new
systems of spatially-integrated cropping
and mobile livestock production. The
chance to make such a step successfully
is much higher before the degradation
process outlined above has happened.

Indigenous knowledge and skil ls can be
saved by the use of sufficient external
inputs for intensification of production,
although this may seem to be a contradic-
tion in terms. Low-external-input pastoral
systems can survive only as long as stock-
ing rates are below the seasonal carrying
capacities of the different rangelands
and/or where the natural conditions or the
use of fertiliser allow crop farmers to main-
tain soil fertility and not compete with live-
stock-keeping.
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Action research with hilltribe women

Pigs and participation

The importance of livestock in helping women meet their own and their family's
needs is often not sufficiently recognised. However, women themselves are well
aware of the role livestock plays in their lives. Ihis could be seen when the Thai-
German Highland Development Programme (TG-HDP) initiated action research
with hilltribe women in northern Thailand.

Christine Martins and Pornthip Ratanakeree

I  n  the Northern Thai  h ighlands (1300
! mm average annual rainfall), ethnic
I groups, so-called hil l tr ibe peoples,
such as the Karen, Lahu and Lisu have
traditionally cultivated mainly upland rice
and maize in a slash-and-burn system.
Nowadays, changing conditions oblige
them to do more oermanent cultivation.
One of the tasks of the TG-HDP is to
assist them in this process. The
Programme started in 1981 with the aim
of increasing the quality of l i fe of the hil l-
tr ibe people while maintaining the ecolog-
ical balance.

In 1991 the Women Programme of the
TG-HDP introduced action research to
draw the attention of the existing govern-
ment extension service to women's con-
cerns. Action research involves farmers
throughout the entire research process: in
setting the research priorit ies and in plan-
ning, conducting, monitoring and evaluat-
ing the research activit ies. This leads to
identif ication of appropriate improved
farming techniques and/or f uture
research issues.
The aims of the action research with hil l-

tr ibe women were:
. to identify appropriate approaches for

strengthening women's role in providing
for their families,

. to enable the government extension offi-
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cers to learn about the feasibility of different
activities and corresponding methods to
adjust and strengthen their approach,
. to oromote collaboration between women

and government f ieldstaff .
The specific activities - the testing of
income-generating options for women to
improve farming practice - were regarded
by TG-HDP primarily as a means of reach-
ing these objectives.

Women choose research topic
For action research the project selected
four vil lages where the Women
Programme had been active for at least
two years and a good relationship had
been built uo between the local women
and project statf. Three of the villages
were Lahu and one was Lisu.

During meetings in the vil lages, the
women were asked to identify areas in
which they would like to test activities to
increase their income. In all four vil lages,
women were most interested in testing
improved pig raising methods, eitherfeed-
ing concentrates and/or testing improved
breeds: Large White, which are promoted
by the Thai government all over the coun-
try and have already infiltrated the local
black breed in the highlands.
The demand for pork is high in Thailand,

including the Northern highlands, where

pigs are often sold within the region. Pigs
also play an important role in the cultural
identity of the hil l tr ibe people. For exam-
ple, an animist Lisu household has to sac-
rifice seven pigs per year to please the
spirits, and even more in case of sickness
or imoortant social events.

Hil ltr ibe women are traditionally respon-
sible for pig raising: collecting and prepar-
ing feed, feeding, cleaning the stable etc.
The pigs are tied under the house or
penned into ground-level sties and are fed
a mixture of maize, rice bran, chopped
banana stalks and forest plants twice per
day.

From an outside/s point of view, it is
doubtful whether it is economically viable
to fatten local pigs with supplementary
concentrates which are oroduced in the
Thai lowlands and have to be transpofted
to the highland vil lages. However, our cri-
teria for choosing something to test may
not be the same as the women's criteria.
The women obviously l ike the work of car-
ing for pigs - much more than the strenu-
ous and monotonous tasks associated
with crops such as rice - and were keen to
test innovations in pig raising.

Involving the extensionist
After the women had identified pig raising
as their preferred research topic, the
responsible implementing government
agency was involved in the process. The
local livestock extension officer (male)
attended the next meeting with the village
women. Atthat point, the role of the Women
Programme became that of a catalyst:
assisting the process without being active-
ly involved itself, but financing the materials
needed for the trial. These were provided
on loan or, in villages where the women had
no alternative income-generating activities,
as a grant. One woman in the Programme
who was already long acquainted with the
village women attended the planning meet-
ings and later the evaluation meetings, and
suppofied the on-farm research during her
regular vil lage visits.
In each village, the women were asked to

select one leader who would conduct the
trial. She had to be able to speak Thai, to
facilitate communication between the
extension officer, who could not speak the
local languages. During vil lage meetings
with the women, the livestock officer provid-
ed information about feed ratio (between
traditional feed and concentrates), housing
(improved pig sties on stalks), husbandry
and hygiene measures (castration,
deworming, vaccination, washing the pigs
once a day to prevent infestation with exter-
nal parasites).
The extension officer prepared a poster in

which the women carrying out the trial
could record the monthly activities and the
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amount of the different feeds given during
the past month. He assisted the women in
selecting piglets of an appropriate weight
for the trial and, in two villages, provided
Large White piglets from a government
multiplication station. Once a month he vis-
ited the villages, discussed with the women
the progress and problems of the trial,
recorded the weight in the prepared poster,
and vaccinated and dosed the piglets.

Fat but expensive
After a fattening period of six months, the
results of the trial were evaluated. As a basis
for discussion with and among the women,
the livestock officer presented an overuiew
of how the pigs' weight changed over the
months and of the value of the inputs used.
In the Lisu village there was almost no dis-

cussion, since men attended the meeting
to control what was going on. According to
Lisu tradition, women are not allowed to
speak openly. Nevertheless, in this village,
one woman did ask for a loan to be able to
continue feeding concentrates.
In Lahu culture, gender relations are more

liberal and, in the three Lahu villages, live-
ly discussion started with both men and
women. lt was obvious that feeding concen-
trates increased pig weight. One woman
proudly pointed to her 68 and 71 kg pigs
and said that, with traditional feeding, the
animals would need two years to reach this
weight. However, when the women looked
at the money they spent on concentrates,
piglets, maize and rice bran valued at local
prices, the result was less favourable: only
marginal profits could be obtained. In one
village where the family had been sick and
therefore could not give much attention to
their pigs, the costs for piglets and feed
were even higher than the price obtained
when the fattened pigs were sold.

The women decided to see ifthey could gain addi-
tional income by faftening thefu local or imported
breeds of pigs with concentrate feed, in addition
to the traditional ratio based on maize.

When applying only economic criteria,
fattening pigs with concentrates in the
Thai highlands makes litt le sense. The
costs for the concentrates bought in the
district capital are too high. Possibly even
traditional fattening of pigs using large
quantities of maize may cost more than it
brings. But, because there is little opportu-
nity to sell maize in the villages and the
demand for pigs is high, women wil l con-
tinue to produce pigs - either intensively or
extensively.

White no better than black
The Large White breed showed no weight
advantage because the piglets started at
the same weight (6 kg) but with differing
age. The local piglets had been extensive-
ly fed and had an age of up to 4 months,
while the white piglets which had been
intensively fed at a government station
were only one month old. The pigs there-
fore had a different growth potential.

Furthermore, adaptation problems in the
village conditions may have reduced the
performance of the Large White breed.
Villagers said that they would fatten white
pigs for sale only when there was enough
local feed. Otheruvise, they prefer black
pigs since only these can be used for cer-
emonies.

There was no differences in susceotibil-
ity to disease between the native and
introduced pigs, as they were all properly
treated by the livestock officer. But this
level of animal healthcare cannot be
achieved in all hil l tr ibe vil lages.

Women's group experiments
To improve the communication between
the women in the villages and to overcome
the problems encountered by the exten-
sion officer in reaching Lisu women, new
trials were recently set up as group activ-
ities. Two Lisu villages with 5 and 6 women,
respectively, were involved. The women
received a loan as a group, guaranteeing
lor each other. To be sure of the neces-
sary mutual trust within the group, it was
important that the women belonged to the
same clan. The pigs wil l be slaughtered at
the Lisu New Year celebration, when prices
for pork are high.
As the women are only beginning to gain

experience with using concentrates, they
do not yet have enough confidence to sug-
gest changes in the experiments, eg. in
the ratio between traditional feed and con-
centrates.

Our experience thus far suggests that
action research can be a useful tool for
helping extension workers reach women.
lmprovements in the approach are being
made as more experience is gained.
Ways still have to be found to encourage
more active participation of the women in
designing the trials. But already at this level
of participation, the action research is
stimulating communication between gov-
ernment extension officers and women.
Both partners in the research process are
learning from their own experiences. After
evaluating the results of their research, the
women can share their new knowledge
with each other. Further follow-up will be
needed to see whether and how this is
really happening.

Christine Martins and Pornthip Ratanakeree TG-
HDP, PO Box 67, Chiang Mai 50000, Thaitand
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One woman proudly showed her 68 and 71 kg pigs; atter six months of fattening with concentrates, they
are as big as they would be after two years of traditionat teeding.
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How farmers and scientists see soils

Farming Systems Research team realised
that farmers have their own wav of identi_
fying local soils and land types ior agricul-
tural uses. When this was reported to other
scientists, it was felt that, if local soil cate_
gories could be related to scientific clas_
sification, it would be easier for research_
ers and extensionists to communicate with
farrners. So social and natural scientists
joined to make a more in-depth study.

Five study areas were chosen to reore_
sent major languages (Bemba, Mambwe
and Namwanga) and major land regions
where soil surveys had alreadv been
made. A social science student f iom the
University of Zambia and a soil science
student from the Agricultural Universitv of
Norway resided in each study area for 2
weeks. In group interviews, the farmers
were asked to name all the soils thev use.
plus other nearby soils. Then, individual
farmers who were reportedly familiar with
particular soil types were interviewed in
depth about the nature and uses of that
soil. Soil samples were taken, and texture.
colour, location, micro-relief features (eo.
termite mounds), drainage and vegetaiio"n
were recorded.

Farmers' soil categories
The farmers identified 27 soil groups with
71 sub-categories. Their categories were
not mutually exclusive (eg. see Chundu in
Table 1). The soil types more impofiant for
farming generally had more sub-cateoo_
ries. Farmers agreed remarkablv well-on
the features of different soil types. For
example, out of 15 farmers in one studv
area who described a particular soil type,
13 said the top layer is hard when drv. 14
said the soil is slippery when wet and 12
said it tends to stick to the hoe when culti_
vating.

The main criteria used by the farmers to
classify soils were colour of the top layer,

. V O L U M E  9 . N O . t .

texture, consistency and organic matter
content. Crops are chosen to suit soiltype.
For instance, black Wa Fita soil r ich in
organic matter is often found in the veqe_
table gardens on the dambo lwettaid)
f ringes.

Poor fit with "science,,
There was little correlation between local
soil type and Zambian technical soil
series, because farmers and scientists
use different criteria to categorise soils.

Farmers are most interested in features
of the topsoil, as these influence important
management decisions. Soil scientists
base their categories on elaborate chemi_
cal and physical analysis of the subsoil.
They are less interested in the toosoil
because they seek consistencv and reli-
abil ity. They argue that the topsoil varies
constantly on account of numerous factors
such as previous management practices,
erosion and burning, whereas the subsoil
maintains the characteristics intrinsic to
that panicular soil type. As the farmers
have to deal with the numerous factors

/n assessing so il fertility, farmers take account of
various factors which tavour or impede crop per-
formance. They are most interested in teatures of
the topsoil.

which influence features of the topsoil,
their perception of soil is more dynamic
and their categories are less rigid.

Looking at the topsoil, farmers can rec_
ogntse numerous local soils in an area
where the technical system indicates onlv
one soil type based on features of the sub-
soil. Conversely, soils with different sub_
soils may have similar topsoil properties,
so farmers see these two distinct technical
types as similar.

Farmers and scientists not only apply
different criteria; they arrive at soil catego-
ries in different ways. The scientific
system starts with a detailed description of
the varlous chemical and physical proper_
ties, and sums these up into a single unit
called a soil type. Farmers start the other
way round. They arrive at a soil type first
by observing a single most notable feature
(be it colour, structure or consistency) and
then give a more detailed description of
the characteristics of that particular soil.

Thirsty soils, greedy crops
The farmers' system of categorising soils
is orientated towards practice, whereas
science aims at constructing universal
models. This difference is reflected in the
way soil fenility is assessed. Scientists
use a standardised model involving meas_
urement of the inherent chemical proper_
ties of the soil, while farmers use a wider
range of criteria. In our study, this includ_
ed limiting factors such as hardness to cul-
tivate, so the heavy clayey soils were rat_
ed as less ferti le than the l ighter clayey
rypes.

Furthermore, farmers assess fertilitv
levels in a particular soil in terms of
observed crop performance, which is
affected by several factors other than the
soil properties measured bv scientists.
Therefore, the farmers' perception of the
fertility status of a particular soil changes
constantly, taking into consideration the
factors which favour or impede crop per-
formance, such as plot age, location and
prevtous use, weed infestation and pest
bui ld-uo.

Farmers often used complex and meta_
phorical concepts to make sense of soils.
The soi l  is  " th i rs ty"  i f  wel l  dra ined and
"weak" if not ferti le. The soil can also oet
"tired" or "go mad" if i t is cultivateO cJn-
t inuously wi thout  fa l lowing.  The soi l  may
"cry" because it is so coarse that it makes
a squeaking sound when walked on.
Taken together, such concepts form a net-
work of meaning, but they are not f ixed in
space and time. They do not describe the
permanent condition of a soil type, but
are used in relation to specific circum-
stances. For example, because cassava,
a "greedy" crop, can make the soil "t ired,,,
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Mismatched models
Peasant farmers describe different
kinds of soils and their uses
according to categories which do not
fit into the classification system of
soil scientists. Conventional research
and extension are theretore doomed
to be irrelevant. patrick Sikana
argues that the scientrsfs - rather
than the farmers - wiil have to change
their way of looking at soils.

Patrick Sikana

unng community studies in the
Northern Province of Zambia, the
rural sociology section of a
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a plot of land on which cassava was previ-
ously grown must be managed in a partic-
urar way.

Practical knowledge
The local soil classification system reveals
much about the nature of indigenous agri-
cultural knowledge. lt is relative and site-
soecific rather than absolute and univer-
sal. Each observed soil type is compared
to other soils in the area. Thus, a soil type
may be described as We Bamba no
Muchanga Panomo (clay soil with a bit of
sand) because it is being compared with
another clayey type with less sand.

Farmers' classification is contextual. A
soil may be identified according to the
environment where it is found, eg. one soil
in our study was named after the grass
that grows on it, and another after an
insect found in it.

Indigenous knowledge about soils is not
possessed in a complete and encycloped-
icfashion. In ourstudy, afarmerwasfamil-
iar on average with only three different
soils, usually found on the land actually
being farmed. Most farmers knew more
names but could seldom give detailed
descriptions of the soils beyond their
fields. Different individuals possess differ-
ent elements of local knowledge, based
on their different practical experiences.

Science hanging in the air
When the results of this study were pre-
sented in Zambia, some scientists criti-
cised that, if a local soil type x cannot be
related to a technical soil series y, then the
indigenous categories are hanging in the
air, with no practical reference point to
make them applicable on the ground. But,
it would seem that it is the technical cate-
gories which are hanging in the air, judg-
ing by the limited applicability of research
recommendations based on them. The
present technical classification svstem

Technical Soil Series

lndigenous Soil Categories

Famers' categories lor soil types do not coincide
with the Zambian technical soil series used by

scientists and extension workerc to classify soils.

Criteria Local names

communicates information about soils to
scientists but not to farmers.

To dismiss indigenous categories
because they do not relate to previous soil
research is to ignore an important resource
that has potential to advance the productiv-
ity frontier. Since farmers' soil character-
isation often involves detailed descriotions
of soil properties in terms of advantages
and limiting factors, such information could
be systematised into relatively flexible gen-
eral principles, on which research and
extension could be based. The output will
then be more meaningful, because the lan-
guage and concepts used wil l be familiarto
the farmers.

Need to "peasantise" science
Indigenous soil categories have practical
validity in themselves, without having to
"scientise" them by forcing them into the
technical framework used by soil survey-
ors. Instead, they could be entry points for
future scientific work. Science should
attempt to enter the peasants' world of
concepts and representations, in order to
establish a sound base for a partnership
with indigenous knowledge. Synthesis is
possible where new elements from out-
side are transformed by the farmers to
become part of their own knowledge
system, eg. farmers could incorporate
scientific insights into soil acidity and alu-
minum toxicity into their local soil manage-
ment strategies.

Partnership between science and indig-
enous knowledge presents a challenge to
conventional positivist science, given the
dynamic and strategic nature of farmers'
knowledge and practices. But science
must come to terms with this dynamism,
because this is what farmers' realitv is all
about.

Patrick Sikana
Adaptive Research Planning Team, PO Box 410055,
Kasama, Zambia

Note: This article comes from the study "lndigenous
soil characterization and farmer participation in
Northern Zambia" commissioned by the International
Institute for Environment and Development, London,
for the workshop "Beyond Farmer First: Rural People's
Knowledge, Agricultural Research and Extension
Practice", 27-29 October 1992, Institute of
Development Studies, University of Sussex, Brighton,
UK.

Colour Red
Black
White

Texture Sandy
Clayey

Gravelly

Consistency Hard

Organic Muddy

matter Black

Chilambe, Chipama, Katondo, Mulowe, Nkanka, Wa Kashika
Utife/Utifi, Wa Fita, Chundu
Ghipau, Wa Buta, Chimembe, Chundu

Busenga, Lusenga, Senga, Muchanga
Aliumba, lmbulo, Chipau, Chundu, llambo/Nambwe, Nkande, We
Bumba
Changalawe, Musakalabwe, Nkanka-Chiwezela (subgroup of
Nkanka)

Chipama, Inkama/Mpaku, Kapama

Chitipa, Wa Matipa

Wa Fita

Table 1: Characterisation of some soils by farmers in Northern Province, Zambia
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Chipama
Muchanga

llambo
Kapama
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Narayan Hegde

I ndia's rural economy is based on agri-

I culture, of which animals are an impor-
I tant component. A large part of these
are local cattle which make little contribu-
tion to the economy. Most of them graze
natural pasture at no direct cost to the far-
mers, but at a cost to the national econo-
my in terms of environmental degradation.

Realising the potential threat from free-
grazing livestock and the need to create
employment opportunities for the rural
poor, the BAIF Development Research
Foundation started promoting cattle
crossbreeding in a big way in 1967.
Crossbreeding by artificial insemination
had already been introduced by the
Government of India, but the programme
was not popular because of low concep-
tion rates, poor extension and inadequate
technical follow-up in the field. BAIF there-
fore developed a strategy of providing
door-to-door service, using frozen semen
of high-quality Jersey and Holstein
breeds, with the aim of producing milch
animals.

Technology plus delivery
BAIF identified areas for cattle-breeding
centres, each covering a radius of 15 km
from a central vil lage and including 10-12
villages and about 2000 breedable cows.
A graduate, well trained in artificial insemi-

Bullocks of Jersey X Amratmahal breed cross
(50% each) - a match to any lndian draught breed.

nation, pregnancy diagnosis, vaccination,
feeding and management of livestock,
was posted at each centre and provided
with a motorcycle and a set of three liquid-
nitrogen containers. A S0-litre container is
for storing enough liquid nitrogen to pre-
serve semen for 30-40 days. A 16-litre
container is for storing enough frozen
semen straws to operate the programme
tor 3-4 months. A 3-litre container is for
carrying 25-30 doses of semen to the field
on a motorcycle, for inseminating cows.

When establishing a new centre, the
technician in charge initially organises
meetings in every village. The extension
activities include individual contacts, mee-
tings with village youth, women groups
and members of the village Panchayat
(elected body to manage development
activities), film and slide shows, exhibi-
tions and visits to other villages to see the
benefits of crossbreeding.

The cost of operating such a centre is
Rs 80,000 (USD 3200) peryear. Costs per
conception of Rs 200 are provided by the
Government or private sponsoring agen-
cies. In areas where free services are not
available, private vets charge Rs 40-50
per insemination.

With frozen-semen technology, the con-
ception rate in the cattle breeding pro-
gramme is 65%. At least 400 conceptions
are registered per centre annually, after
each inseminated cow has been examin-
ed. While most of the Indian breeds take
4-5 years for first calving, the crossbreds
start producing milk at 2.S-5 years. The
average lactation yield of crossbreds with
50% exotic blood is about 2500 litres,
compared to their mothers' yield of 250-
300 litres.

Economic viabil ity
Data on comparative economics of local
and crossbred cows, based on a field sur-
vey, is presented in Table 1. (Editors'note:
Although the data do not correspond
exactly with figures in the text, the table
does illustrate how BAIF makes the eco-
nomic comparison.) Keeping local cows is
uneconomical if farmers have to buy fod-
der, as assumed in the table. However,
most of the feed requirements of these
cows are actually met from free grazing.

A crossbred cow generates a gross
annual income of Rs 11,382 (USD 1 =
Rs 25) from milk alone. As rural families
generally keep 3-4 cattle, replacement of
these by 3 crossbred cows can earn a net
annual income of Rs 12,000-15,000 (USD
480-600). However, the crossbreds need
good health care, vaccinations and about
1100 kg concentrated feed. Local cows
are fed only 280 kg concentrate per lacta-
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To breed or not to breed?

Grossbreeding for
a secure future
ln ILEIA Newsletter 19A9/4, the articte
"Low-demand animals tor low-input
systems" extolled the merits of
indigenous livestock breeds. We have
since received two articles from India
which look into the pros and cons of
keeping local cattle or venturing into
crossbreeding.
Narayan Hedge shows that keeping
crossbreds can bring economic
advantages where there are reliable
input supplies, support services and
markets. A favourable price ratio
between milk and feed concentrates
is also important. V Santhakumar
shows how indigenous breeds are
kept to make optimal use of tocat
resources and to serve the local
economy, without creating
dependency on external inputs and
seruices.
We noted that the authors see
women's labour in livestock care as
tilling in unoccupied time. Their
labour is not even considered in
calculating the economics of keeping
crossbreds. We would welcome
women's viewpoints about the
advantages and disadvantages of
keeping crossbreds in terms of
labour and other inputs.
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Average milk production
per lactation of 305 days
excluding milk suckled
by caff (Rs 5.42llive)

Dung, farmyard manure (Uyear) 2
Income (Rs)

Expenses:

Feed: Concentrate (Rs 3/kg) 2SO

Dry fodder (Rs 1 .s/kg) 2100

Green fodder (Rs 0.8/kg) 4OO

Vaccinations & vet care

Total expenses 4290

Net income
(excl udi ng Iabour costs)

t ion. Milk fever and mastit is are the most
common problems among crossbreds.
These are attended by the vets based at
every block of 10-15 vil lages. The govern-
ment vet services are available free of
charge, but the farmers have to pay for the
orugs.

Daily animal care is generally done by
the women, providing part{ime employ-
ment for these underemployed family
memoers.

Many farmers grow fodder crops like
sorghum, maize, oats and lucerne, either
rotated with food crops or on marginal
land. Some of the landless labourers brino
back sugarcane tops or grasses weedej
while working on other farms. They may
then sell some of their cows and invest in
farmland, house construction, well diq-
ging, inigation or their children's marri i-
ges. Thus, crossbreds are increasing the
socioeconomic security of the poor.

Assured market
With the establishment of milk-processing
cooperatives, farmers get an assured
price for milk based on butterfat and total
solids. The dairy cooperatives pay Rs 4.9g
per l itre of cow milk with 3.5% fat durino
the winter season. The payment is raiseJ
to Rs 5.80/l itre when the milk production
falls due to hot weather and shortage of
green fodder.

Traditionally, buffaloes were popular
milch animals in India, because milk vield

Leucaena hedges supptement the fodder needs
of crossbreds

(800-1200 litres per lactation) and butter-
fat content (6-7"/") are higher than from
local cows. Now the crossbreds have sur-
passed buffaloes. Moreover, the orice
offered by the dairy for buffalo milk is not
attractive. But many families still keep buf-
faloes, pafticularly in humid areas, as they
are used to buffalo milk and certain custo-
mers buy it at a premium.

Crossbreeding progress
Smallholders and landless people can
keep crossbreds under a wide range of cli-
matic conditions, but basic facil i t ies of
breeding services, veterinary care and
milk marketing are needed. Init ially, there
were doubts about the abilitv of cross-

breds to tolerate heat and resist diseases
and the abil ity of the bullocks to work
quickly. Field experiences have overruled
these doubts. Crossbreds, also for
draught, have been very well accepted by
the farmers.

BAIF now operates 550 catile-breeding
centres in five states, extending breeding
services to cows owned by about half a
mill ion rural families. During the last 20
years, about two mill ion arl if icial insemina-
tions have been carried out with semen of
Jersey, Holstein Friesian and their
crosses with 50-75% blood levels. In wes-
tern Maharashtra State alone, where BAIF
operates about 45 centres since 15 years,
a daily market surplus of 3-3.5 mill ion l itres
of milk is collected through farmers,
cooperatives for distribution in cities.

Essential components of this catfle
development programme are regular sup-
ply of liquid nitrogen to maintain frozen
semen in good condition, t imely insemina-
tion and vaccinations, skil l-oriented train-
ing on feeding and management, and
well-organised extension.

lmproved ecosystem
In areas where crossbreds are born, far-
mers tend to adopt stall-feeding, mainly to
safeguard their valuable animals from dis-
ease and injury. Farmers with crossbreds
start cull ing inferior animals by sell ing
them at local weekly markets. Generally,
the old cows are sold to other farmers after
3-4 lactations, when the home-born cross-
breds start producing milk. Such practices
help in regenerating degraded pasture
and improving the ecosystem.

The project has shown ways of upgra-
ding low-producing catile to provide liveli-
hoods for mill ions of rural people.

Narayan Hegde
BAIF Development Research Foundation, pune. India

Local cows

200 1084

Crossbred cows

21 00

4
11382

2000

13382

1100 3300
2000 3000
1000 800

250

6032

Source: V J Sidhaye, BAIF

1 000

2084

750

31 50

320

1 0

7350

(-2146)

I

Table 1: Economics of local and crossbred cows under field
conditions in Maharashtra State, tndia
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Herding is the task of an old and disabled
family member who is unable to do hard
cultivation work. Thus, the old man can
play a useful role in supplementing the
Income needed for family subsistence.

The dung produced by Mr Velu's cattle
ls more than enough for his paddy field.
The surplus is sold to other farmers, fet-
ching $75 per year. By sell ing milk in the
neighbourhood, the family generates an
annual cash income of $1 10. In addition,
the family of 8 adults and 3 children con-
sumes a total of one litre of milk per day.

Because of the reliance on natural
mating and the low number of bulls in the
neighbourhood, the herd grows very slow-
ty: a cow conceives only once in 2.5_3
years. The family occasionally sells either
an old cow or a young male calf for slaugh-
tering. (ln Kerala, unlike other parts of India.
beef eating is common.) Sometimes they
may sell a young cow to another farmei;
this brings about the same income as an
animal sold for slaughtering. The family
earns $30 by selling one animal per year.

The cattle thus provide the familv with
milk and organic manure as well as an
annual cash income of $215. This is slioht-
ly higher than the average annual incjme
of a farm labourer in India. Accounting for
the labour cost of the woman and old man
who care for the animals (on the basis of
the wage rates in Kerala for similar oart-
time services), the net profit gained by the
family from keeping this small herd of local
cattle comes to 9198.

A middle-class farmer
Mr Bhaskaran has a relatively large hol-
ding of 5 ha in the same vil lage. However,
he keeps only one cow and a calf, mainlv
to produce milk for his family, and two bul-
ls for ploughing. A small additional income
from milk sales is not very attractive to this
farmer. As in the previous case, the cattle
consume rice straw, food wastes and
cooking water. The straw harvested from

Crossbred

a  -acre field is eaten solely by these ani_
mals, the bulls taking the major share. The
animals depend fully on on{arm resour_
ces. They are allowed to graze only on the
family land.

The cow yields an average of 1.5 l itres
of milk per day for about g-10 months of
one year, while the following year is a lean
period because of delayed conception.
During lactation, the cow is fed with oruel
made of 300 g rice per day plus aboui100
g coconut cake (remains of coconut after
extracting oil) to improve the protein con_
tent. Thus, home-grown products like rice
(carbohydrate) and coconut cake (protein)
are converted into milk to improve family
nutrit ion. When she is dry, the cow is given
only food wastes, cooking water and a
small share of rice straw.

Draught at no extra cost
Bulls provide draught power by consu-
ming on-farm materials which cannot be
consumed by the family. A money value
needs to be put only to the rice straw eaten
by the bulls. This cost (about $50 per year)
roughly equals the value of the dung pro_
duced by the bulls.

The extent to which animal drauqht is
used in an area depends on manv fictors
like intensity of farming, availabil ity of
family labour, cultivation practices etc.
Tractors are widely used in paddy fields,
but Mr Bhaskaran uses the bulls to plough
his upland fields, where farming is done
with relatively low intensity and the work
can be scheduled according to the availa_
bility of family labour. Farming operations
are not confined to shon seasons, and
many combinations of perennial and sea_
sonal crops are cultivated on these lands.

A case for crossbreds?
These two cases of farmers in different
wealth classes show that their animal hus_
bandry practices are very much integrated
into family life. Each family, in its own way,
is making good use of local natural (inclu_
ding human) resources. Introduction of
crossbred animals, without an
understanding of the existing socioecono-
mic functions of the animals and the roles
of different family members, could lead to
unwanted effects.

The primary aim of this article is not to
compare the economics of local and
crossbred cattle. However, comparing the
practices involved in keeping them (Table
1) gives some food for thought, pafticular-
ly with respect to the use of local and
external inputs and the dependencies to
which farmers could be subiected.

V Santhakumar
304 Tapti, Indian Institute of Technology, Madras 600
036, India

I
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Mating Natural while grazing

Pregnancy care Family care/herbal medicines

Food Rice straw/natural
pasture/water used in
cooking/food wastes

Milking Female family members

Washing/daily care Women/elderly members

Use of milk Domestic consumption/
sales to neighbours

Table 1: Practices in keeping tocal vs crossbred catile
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Artif icial insemination/breeding
with selected bulls

Modern drugs & vet care

Need purchased fodder & concen-
trates, sown good-quality fodder, hay

Paid skilled labour

Bigger size of crossbreds makes
them difficult for women to handle/
time of male member or hired labour
needed

Need centralised marketing and
dairying facilities

Living on local catile in Kerala
V Santhakumar

I n Kerala in southern India, crossbree-
I ding of local cattle with temperate
I breeds has been taking place for the
last two decades as part of the ,'White
Revolution" or "Operation Flood,, pro-
grammes funded by various European
countries. This could lead to the near
extinction of indigenous breeds of catile.

The crossbreeding programme does
not have uniform coverage all over the
state. Because of the lower rate of suc-
cess in northern Kerala, some vil lages
there still depend on local cattle. Case
examples are given here of two farmers in
Palakkad District in this reoion.

A poor farmer
Mr Velu has 5 cows and 3 calves. The cows
produce on average 3 litres of milk per day.
The cattle eat the rice straw produced in his
one-acre paddy field and food wastes,
including water used forcooking rice forthe
family. In addition, the animals graze for
about 3-4 hours daily beside irrigation
canals and on nearby uncultivated land.

Rice straw (45 $US), food wastes, her-
ding (36 $US) and husbandry tabour (36
$US) together cost a family annually 117
$US. Earnings consist of milk sold (110
$US), milk consumed (55 $US), cowdung
9o!! (zs $US), cowdung used on farm (45
$US) and surplus animals sold (30 gUS),
amounting to an annual total of gl5 $US.
The net profit is thus 198 $US. No monev
is spent for breeding, as cows mate with
local bulls during grazing. Except pasture,
no off-farm inputs are used. The cost of
the rice straw eaten by the cattle equals
the cost of dung used for paddy produc-
tion. Most villagers of this part of Kerala
depend on organic manure for rice gro-
wing and use little chemical fertiliser.

Female family members wash and milk
the cows as part of their housework.

Local
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When waste waters are not well
purified they can seriously damage
surtace and ground water. They can
also endanger human and animal
health. Staff ot the Songhai training
centre tor su sta i n able ag ri cu ltu re
describe how biological treatment
can produce water which is safe for
the environment and at the same time
yields useful products.

Fr. Nzamujo, Alex Vorsters
and Josiane Bossou

Waste water is a real public health and
environmental problem in our countries. lt
is not unusual for this water to flow into
ponds and ground water without any prior
sanitary treatment. lt then causes a seri-
ous danger: not only can it hinder animal
life in these ecosystems (the availability of
oxygen is no longer ensured through the
enhanced activity of bacteria), but it also
favours the development of pathogens or
vectors of diseases like typhoid fever,
poliomyelitis, hepatitis, dysentery, cholera
or bilharziasis (Charbonnel 1989). In addi-
tion, valuable energy is dispersed into the
environment through the nutrients in the
water and is thus lost for renewed use.

Biological waste-water treatment is
based on a process of cleaning the water
by means of aquaculture with water hya-
cinlh (Eichhornia crassipes), water lettuce
(Pistia stratiotes) and the walerlern Azolla
anabaena in symbiosis with the bacterium
Anabaena azollae, water fleas (Daphnia
magna) and fish.

Purif ication at Songhai
The objective of biological purification of
waste water is to transform the nutrients
released by the bacteria in the water into
biomass which can be put into a biogas
tank. Biogas does not smell and has many
oractical uses.

At the Songhai centre, purification takes
place in a series of watertight concrete
basins receiving a continuous flow of
waste waterlrom the showers and latrines
used by our students, and from the slurry
of the biogas production. The basins are
serially connected through descending
overflow channels that discharge surplus
water into the next basin. We have a
Chinese type of biogas digester of 7 m3
capacity.

Basin 1: water hyacinth
The first basin is covered by water hya-
cinths. Here, bacteria trigger two process-
es. First, under anaerobic conditions at the
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Ammonium N 10-30
P 40-80
BODs 2OO-240
Na 3-4
K 1
Ca 1-3
Mg 10-13

< 7 5
< 1 0
< 7 0

2
1
1.5
I

SP = suspended particles
BODs = biochemical oxygen demand for 5

days
COD = chemical oxygen demand

Table 1:
Performance of water lettuce basins

Analysing treated water
At Songhai we are mainly interested in the
practical aspects of the treatment and, as
we have started this fairly recently, we
have not been able to do extensive labor-
atory analyses. According to Charbonnel's
(1989) manual on lagooning of macrophy-
tes, there are several methods to verify
the level of water purification. In a labora-
tory, chemical analysis can be made of
pH, COD (chemical oxygen demand),
BOD5 (biochemical oxygen demand for 5
days), and SP (suspended particles). In
addition, biological analysis focusing on
the zooplankton, phytoplankton and
pathogens can reveal interesting data on
the effects of the treatment.

However, on-the-spot observation can
also indicate the level of purification
reached. Cleaned water should no longer
appear turbid.

No water to waste: b
bottom of the basin, the biomass is digest-
ed and pathogenic bacteria, larvae and
eggs of parasites are destroyed. Some
biogas and minerals are released.

Second, at the surface, aerobic biologi-
cal activity completes the degradation of
organic wastes. The available elements in
the water ,  d issolved or  in  suspension
(brought to the surface by gas bubbles),
are used by the water hyacinths for their
metabolic activity (photosynthesis). Using
light, they fix carbon and water from the
atmosphere. This leads to a high concen-
tration of energy. Through photosynthetic
activity of the plants, enough oxygen for
growth of bacteria is released around the
roots and leaves that are in contact with
the water (Charbonnel 1989). In turn, the
bacteria release nutrients which the plants
neeo.

Plants are harvested twice a week.
ZhangZhuan-Ta et al (1 985) reported that
water hyacinth under similar conditions in
China contained 20.3% crude protein,
22.6"h ash,1.8% fat, 1.2% carbohydrate,
1 3.8% fibre and 2.9"/o phosphorous.

Basins 2, 3 and 4: water lettuce
Purification continues in the three suc-
ceeding basins filled with water lettuce,
accordlng to the same principle as for the
water hyacinth. According to the same
Chinese source, water lettuce can contain
19.4olo crude protein, 35.6% ash, 3.0% fat,
O.7"/" carbohydrale, 4.8"/" fibre and 0.8olo
phosphorous. Plants are harvested every
day.

When Charbonnel studied the perfor-
mance of water lettuce basins, he found
that the effluent has considerably lower
values for specific parameters than the
influent (see Table 1).

Basin 5: azolla
In the fifth basin nitrogen in the water is
reduced. The azolla fern captures solar
energy to fix carbon dioxide, while the bac-
lerium Anabaena azollae fixes nitrogen.
Plants are harvested twice a week.

Zhang Zhuan-Ta et al (1985) give the
following composition for azolla in water-
treatment basins: crude protein (25.00/"),
ash (17.3%), fat (3.1%), carbohydrate
(1.2"/.), f ibre (1 1.5olo) and phosphorus
(1.0%).

Last basin: fleas and fish
In a small separate pond (not supplied by
the water being cleaned) water fleas and
fish are bred. Water fleas take up organic
matter and abundantly available phyto-
plankton. In 24 hours 12to20 waterfleas
can filter one litre of water (Sevrin, no
date). In dried form, they have the follow-
ing composition: humidity (10.8%), carbo-
hydrate (12.50/"), dry matter (89.2%), cal-

cium (3.0%), total nitrogen (9.1%), phos-
phorus (1.2%), magnesium (traces) and
fatty substanc e (1 0A%).

Biogas
Biogas is a product of anaerobic decom-
position of organic matter from either ani-
mal or plant origin. This fermentation
takes place in a tank or methane digester.
The organic matter we feed to the tank
daily is a mixture of 10 kg of droppings
(from pigs, quails and chickens) and 7 kg
of aquatic plants that are first chopped and
macerated for 24 hours. After fermenta-
tion, the remaining slurry flows into a stor-
age basin and then into the water hyacinth
basin.

Element lnfluent value Effluent value
mgll mgll
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Aquatic plants can also be valuable indica-
tors: the green colour of their leaves fades
with depletion of N, P and K in the water.
A practical rule of thumb is that the level of
purification is considered satisfactory
when the length of the roots of the water
lettuce equals or exceeds the diameter of
the plant. Our own observation of the
water lettuce in the last basin teaches us
that the water meets this requirement.

Plenty of useful products
The value ol the biomass can be assessed
in different ways. With an average daily
input of 17 kg of organic matter into the
digester, enough gas is produced to keep
our young chicks warm with two burners
on low flame all day and to cook three
meals a day for our 50 students. At
present we still import water hyacinths
from the nearby lagoon.

It is difficult to know how much gas is
really produced, since we have no gas
meter. But theoretically, it can be calculated
that about 4.7 m3 of gas is produced per day.
This is based on the fact that the droppings
yield 4.5 m3 gas, and the aquatic plants yield
(= 0.6 kg dry matter) produces some 0.2 m3
gas.

Crops inigated with the etfluent show a
very positive response. A mixture of hay
with 1 kg molasses and 2 kg purified efflu-
ent from the last basin is relished by rumi-
nants.

Water hyacinths can take up pathogens
and retain them in their roots; this makes
it dangerous to feed them directly to ani-
mals. lt is better to use them to produce
biogas or compost. However, the roots of
the water hyacinths mixed with water from
the effluent, can be used for feeding the
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water flea larvae which are rich in orotein
and are tasteful feed for poultry and fish.

Water lettuce can be directly incorporat-
ed into animal feed because it does not
take up pathogens. lt can be consumed
fresh or dried and can be added to pig
feed. Fish like carp and tilapia are also
eaEer consumers (Charbonnel 1989).
Fresh azolla has a high water content (93-
95%) and is difficult to store. Dried in the
sun it can be stored much longer, but its
organoleptic qualities seem to be affected.
Azolla can complete the diet of fish, pigs,
poultry (chickens, ducks, geese), rumi-
nants, rabbits and even humans (Hove
1989). Adult water fleas are very rich in
protein and considered the best fodder for
the fish.

Wide-scale adoption?
This treatment system can be adapted to
various regions of the globe, since most of
the aquatic plants are cosmopolitan.
Biological purification of waste water is a
practical and environmentally sound
system with low operation costs.
Considering the present challenge of
desertification we face in Benin, this
system should be propagated, since bio-
gas could replace firewood. This system
could help solve the urban and rural waste
problem and contribute to the necessary
cleaning of waterways as well. Energy
gained via biomass production is neutral
with respect to the CO, balance, a topic of
worldwide concern today.

All our visitors seem to be convinced of
the advantages of this system. Yet it is still
difficult to extend it more widely, because
the investment costs for constructing the
basins are too high for farmers.

1 Feeding basin lor biogas tank
2 Digestertank
3 Storuge for out-flowing slurry
4 Basin with water hyacinth (9.6 rrf ,62 cm deep)
5 Basin with water lettuce (3.51 rrf ,42 cm deep)
6 Basin with water lettuce (3.61 ,tf ,45 cm deep)
7 Basin with water lettuce (3.00 nf ,30 cm deep)
8 Basin with azoila (30.80 t f, 38 cm deep)
I End use of gas
l0Toilets and showerc
11Pond with lish and water fleas

Sometimes, the absence of sufficient live-
stock for providing enough dung is a l imit-
ing factor. Nevertheless, some small pro-
jects in Benin and Togo have been
inspired by our system. The media in
Benin and Nigeria have also shown inter-
est. Still, for successful extension of the
system, much more official assistance is
needed.
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Fr6d6ric Prat

he technical school at Matagalpa
was established in 1986 as oart of
the agrarian reform. lts aim is to

offertraining which would help peasants to
identify and solve their main problems in
their home communities. We quickly
recognised the need for a library to sup-
port the learning efforts of both students
and teachers. The only problem was:
books are costly and we had very little
money. So: how to go about it and where
to start?

Before stading, it's a good idea to check
out local schools, government ministries,
city administrations, associations etc. You
may be pleasantly surprised to discover
that the library you want to set up already
exists. Unfortunately, however, there are
not many information centres specialised
in ecological agriculture. So they have to
be created.

What information is needed?
First, an attempt must be made to identify
precisely the topics which wil l be useful to
the library at present and, if possible, in the
future. Getting hold of a book often requi-
res writ ing numerous letters, and it is a
waste of time for books which will never be
useo.

The needs can be grouped into techni-
cal topics (but pay attention that the tech-
niques can be applied to local conditions)
and methodological topics. Information on
how to study reality, to make projects par-
ticipatory or to transfer knowledge is just
as important as information on the agricul-
tural technioues themselves.

You also have to identify who will be
using the books, so that books of the right
level are collected. For us at Matagalpa,
we had to respond partly to the demands
of teachers in the school and partly to tho-
se of the students (peasant farmers). lt
was much easier to satisfy the former
(technical and scientific books) than the
latter (more practical, illustrated books).
But some nongovernmental organisations
(NGOs) produce simple booklets, well i l lu-
strated with diagrams, drawings and pho-
tos, which can be understood by peasants
who recently learned to read.

Where to find it?
Once the needs have been defined, the
existing resources should be assessed. In
Matagalpa we made an inventory of the
books already in the school and were
amazed to find that each teacher had his
own (admittedly l imited) l i terature but had
not thought of letting his neighbours bene-
fit from it. All these books were then lent
(not given) to the library so that they could
be made available to everyone.

To add to these books, two comple-
mentary paths are possible: to obtain
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Launching a local
library at low cost

books free and to buy them. In both cases,
national sources of books are often pre-
ferable to those from abroad, as what is
recommended in the latter is usually not
so well adaoted to local conditions.

From the Ministry of Education we
managed to obtain numerous school-
books (mathematics, biology, geography,
social sciences etc) as well as texts for
adult education. The Ministry of
Agriculture had simple extension manuals
for oeasant farmers. But we had to be
careful: these manuals, although prepa-
red by technical specialists in the same
country, often reflected "modern", "intensi-
ve" agriculture of the "green revolution"
style. We had to learn to say no when the
information being conveyed did not suit
our purposes. This applies to any book,
wherever it comes from: just because
something is expressed in print does not
mean that it should be done. The impor-
tance of always keeping a critical eye on
the content cannot be overemphasised:
technology is never neutral!

Many local development NGOs publish
simple booklets which they sometimes
distribute free of charge. lt is always inte-

resting to find out about the activities of
other local groups and, when you go the-
re to seek books, you often come away
with new ideas, joint projects and new
friends, as well.

At the international level, a simple letter
is sometimes sufficient to receive some
books. We had good contacts with the
Ministries of Agriculture in Costa Rica and
Spain and some international research
centres such as CATIE, CIMMYT, CIP
and ICRAF, as well as the FAO and sever-
al NGOs in the North and South.
Wherever possible, we tried to establish
an exchange: either sending in return
books which were not useful to us becau-
se they were at the wrong level, or at least
a descriotion of our activities and our libra-
ry and the offer of certain services (eg.
bibliographical searches on certain the-
mes).

Buying books
lf the collection of free books is not suffi-
cient for the needs of the small library,
funds must be found to buy books.
Depending on the organisation being
addressed, requests for financing can be
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Cupboards to protect the books from the rats!
Well-ordered books and a smiling tibrarian in the
Matagal pa Tech n ical Schoot.

made, ranging from funds for a few books
to the salary of a l ibrarian or the purchase
of equipment. lf you have already started
collecting books, this proves to the organi-
sations being approached that your pro-
ject is serious and that you are highly moti-
vated. Moreover, it is then possible to be
more specific in what you order and to get
what you really need.

Often, a practical problem arises: how to
pay foreign bil ls? To do this, we opened a
bank account in foreign exchange, which
allowed us to pay in any currency. But the
bank fees are high and it may be prefera-
ble to seek other solutions (eg. interna-
tional coupons, postal money order).

Once this problem has been solved. vou
need to obtain addresses of overseas
publishers. Your Ministry of Agriculture
may be able to provide lists. Often, the
addresses can be found in books from the-
se publishers and in bibliographies. To be
sure, it is often difficult to write a letter in
another language: that was why the peop-
le we contacted were mainly in Latin
America and Spain. But some internation-
al centres, NGOs and publishers also
publish (and can respond to letters) in
several languages, eg. FAO, AGRECOL,
Agromisa, DCFRN, Peace Corps, GEy-
SER.

Classifying the books
Once some books have been collected,
they have to be classilied so that the infor-
mation can be found quickly. One practlcal
detail: the place where the books are keot
should be well protected (especially from
rats!). To classify the books, you can use
an internationally standardised list of key
words (thesaurus). lf you are part of a
network of libraries, it is best to adopt the
thesaurus used by them, rather than try to
develop your own special system. A spe-
cial thesaurus for ecological agriculture
has just been prepared in English, French
and Spanish by a European network of
information centres to which ILEIA
belongs.

Then comes the long and sometimes
boring - but absolutely necessary - work of
systematically classifying each and every
book. lt should be possible that everyone
finds the information being sought, also
when the l ibrarian cannot be there.

As we did not have access to a comou-
ter, we worked with cards: two for each
book. With one set of cards we could find
the books classified according to subject,
and with the other set according to author.

Keeping the l ibrary going
Collecting books is not an aim in itself: the
library has to be useful and viable - useful
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in that it serves a maximum of potential
users, viable in that it manages to obtain
the minimum of self-f inancing necessary
to ensure its survival (to pay the librarian,
material costs, journal subscriptions etc).

The library needs to find ways to make
itself known. At Matagalpa we started by
asking the Ministry of Agriculture for
books, but soon it was the specialists from
that same Ministry who were coming to
consult books in our l ibrary. This broade-
ning of the group of users is also a means
of sell ing or profitably exchanging servi-
ces: book loans (free of charge or not,
depending on the user), producing and
sell ing bibliographical l ists, producing
texts inspired by own experience,
question-and-answer service etc.

To make good use of the available infor-
mation, some means of production or
reproduction are needed: mimeographing
machine, photocopier, even a small prin-
ting press. But here, too: be carefull you
have to take into account the costs of both
obtaining and maintaining the machines
and whether after-purchase servicing is
even possible. ln the case of photoco-
piers, for example, these costs are very
high.

You can also acquire audiovisual equip-
ment (camera, projector, video etc) to be
able to hear and see information oroduced
in these forms, or to produce them your-
selves. But that is a further phase of l ibra-

A display otthe latest books acquired by the tibra-
ry. It is important that information be spread
about what is available in the librury.

The full names and addresses of the orga-
nisations mentioned in this article can be
found in Fr6d6ric's longer paper. Useful
information about setting up small libraries
can also be found in: Eva Phil ipps, 1990,
Documentation made easy: a library
manual for nongovernmental organiza-
tions specialising in appropriate techno-
logy and rural development,
Braunschweig, Vieweg Publ., ZO7 pp.
Available (now also in Spanish!) from:
GATE/GTZ, PO Box 51BO, D-6236
Eschborn 1, Germany.
For organisations able to set up somewhat

larger libraries, using computers for classifi-
cation, a useful reference is: G Naber. 1991.
An agricultural library: its start and
management, 123 pp. International
Institute for Land Reclamation and
lmprovement, PO Box 45, NL-6700 AA
Wageningen, Netherlands.

lf you have further tips for groups trying to
set up small low-cost libraries on sustaina-
ble agriculture, please send them to us or to
Fr6d6ric Prat, and we will trv to make them
more widely known.

ry development, for such equipment
demands money, training and motivation.
At Matagalpa, we have everything needed
to produce recorded film strips. But they
have never been used, because slides
fi lm is diff icult to obtain, photo labs are few
- and information was lacking!

lf you want to know more ...
We hope that this quick overview based
on our experiences wil l encourage others
to start up their own local l ibraries. We do
not deny that it is a difficult task which takes
several years, but the results and the
dynamics of collaboration which develop
around the establishment of a l ibrary are
very enriching.

This article comes from a longer paper
entit led "An experience in establishing an
agricultural l ibrary in the South,', available
in French, English and Spanish, with an
annex containing numerous useful
addresses for acquiring books and other
library supporl. lf you would l ike a copy,
contact lLElA, or:

Fr6d6ric Prat, GEYSER, F-30260 Corconne, France
(fax: +33-66-771206)
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lmproved cultivars can be a key to increasing production among smallholders
in Africa. Besides their higher yield potential, such cultivars are often low-input

and can be easily integrated into existing farming systems. However, new
varieties can increase food production only if farmers can obtain and keep

them. Louise Sperling and her colleagues are experimenting with systems to
deliver seed of improved cultivars also to the poorer farmers.

Louise Sperling, Urs Scheidegger
and Robin Buruchara

ing bean se€
all. Poorer farmers were relatively unde-
sired partners in local seed networks (see
Sperling & Loevinsohn 1992).

Limits to formal seed system
There was obviously a need to identify
appropriate systems to distribute and pro-
duce seed: ones that can handle new
varieties on a continual basis and are open
to all farmers. Also members of formal
seed services recognised major limitations
in the official system: eg. production costs
2-6 times the sale price of seed, very limit-
ed volumes of seed produced, high dis-
ease pressure associated with centralised
production (see Sperling 1992).

CIAT/ISAR researchers then asked
whether the "informal" seed systems used
by farmers for local varieties could serve as
a starting point for improved seed delivery
and production. This led to "distribution
channel research" in three parts: analysis
of existing seed channels, design of appro-
priate seed packaging, and testing of
improved seed distribution through local
outlets.

Informalseed channels
Throughout Southern Rwanda farmers
representing all wealth classes were inter-
viewed. Most discussions were with
women, who know most about bean seed
(Sperling, Scheidegger & Ntambovura
1991). lt was discovered that:
. The demand for seed was considerable:

about 40% of farmers acquired some
seed off-farm during the main sowing
season. The poor were particularly
dependent on seed purchases: 33% of
the poor buy 1 00% of their seed at least
one season a year.

. There are already various channels for
getting seed: through neighbours, local
country stores or open markets. Small
quantities of seed of new cultivars were
available through state agronomists and
development projects, but these chan-
nels were used by less that 2o/o of lhe
farmers.

. In defining "good seed" farmers focused
on varietal aspects such as adapted-
ness to local conditions (42"/.) and ear-
l iness (23%). Physical or plant health
qualities such as good general appear-
ance (15%), good germination (2%) and
seed treated with pesticides (7%) were
considered secondary and more easily
obtainable.

In using a seed channel, farmers sought a
balance between finding promising genet-
ic material and finding enough of it at
affordable prices. Beyond one's own
stock, neighbours' seed was preferred: it
is a locally-adapted varietal mix and is
generally well-sorted (eg. beans are not

. q

L

omen farmers made research-
ers at CIAT (Centro
Internacional de Agricultura

Tropical) and ISAR (lnstitut des Sciences
Agronomiques du Rwanda) aware of the
seed issue. During follow-up studies of
varietal trials, women indicated problems
with keeping new bean cultivars, especial-
ly in the first seasons of testing when
quantities were limited. Appreciated varie-
ties were lost for agro-environmental rea-
sons such as flood, drought and pest
infestation, or socioeconomic reasons
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such as family illness which led to plot
neglect or hunger, obliging families to eat
all the harvest.

The women can restock seed of local
varieties fairly easily but find it harder to
get seed of new varieties again. The main
way of acquiring new varieties - through
farmer-to-farmer diffusion - has major
hitches. Farmers do not start distributing
new cultivars to others until 2-3 seasons
after receiving the new seed; they distrib-
ute only to best friends, close family and
neighbours; and many do not distribute at
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systems for smallholders
broken, immature, discoloured or ravaged
in storage). But this seed is costly and lim-
ited in availability. Many farmers therefore
go to some sort of market. While they risk
buying varieties not adapted to their con-
ditions, seed is available in larger quan-
tities and on a constant basis. Many also
buy at local country stores: seed is cheap-
er than from next door and often has been
gathered from nearby farms.

The analysis of informal seed systems
offered several principles to guide design
of future seed delivery:
. demand for seed is widesoread: deliv-

ery systems should be decentralised
. local channels function adequately (in

seed delivery and timing): build on them
. farmers seek first genetic quality:

improved seed systems mightdo likewise.

Appropriate seed packaging
Researchers then tried to devise a simole
delivery package of interest to both seed
merchants and farmers. Small quantities
of highly productive varieties were packed
in heat-sealed plastic bags along with
identifying leaflets. From the merchants'
point of view, the pre-measured bags
made distribution clean and ouick. In such
small quantit ies, seed could also be
afforded by smallholders. From the
farmers' point of view, such "test" sizes
were a low-risk investment, and the fin-
ished packets suggested a reliable prod-
uct (standard quantities of research-prov-
en varieties). The leaflet described basic
varietal traits in Kinyanvanda, the local
language, so farmers did not need to have
direct contact with extension agents.

Testing local distribution
Two channels were used as test outlets for
seed distribution: local country stores and
regional open markets. Four types of
packages were made available for com-
panson:
. 250 g of a single bush variety
. 250 g of a single climber
. set of 4 bush varieties (50 g each)
. set of 3 climbers and a samole of

Sesbania magranta (50 g each)
As for production costs: bags, labour for
packing, and labels amounted to US$ 0.02
per unit (single variety) and US$ 0.05 per
unit (set); and seed (at market price) US$
0.10 and 0.08, respectively. Packages
were sold to vendors at US$ 0.12 per unit.

In September 1991 , ten country store
owners (all those contacted) readily took
about one hundred of these packages on
commission. These shops typically serve a
range of 1000-3000 farms and sell 1-3 tons
of seed of local mixtures per season.
Merchants sold the packages to farmers at
US$ 0.1 6-0.24 per unit. Farmers thus paid
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on average US$ 0.80 (single variety) and
US$ 1.00 (set) per kg of bean seed of new
varieties. The going rate for local cultivars
was around US$ 0.40 per kg. Demand was
greatest for packages of single varieties,
with bush preferred to climbers. Merchants
sold the most preferred packets within 2-3
days and were greatly interested in contin-
uinq the experiment.

Market sales Ereated some difficulty, as
the handy plastic packages were easily
stolen (as opposed to local mixtures nor-
mally sold in bulk). As more farmers can be
reached through markets, the traditional
sprawling merchandise display may need
to be modified if vendors continue with the
sales. The one market merchant contacted
disposed of 140 packages in two hours.

It thus appears that farmers readily pay
for new varieties at 2-3 times the ooen
market price of local seed. Merchants find
profit in handling the sales, and the coun-
try store seems to be an effective channel
for reaching large numbers of farmers.

From on-farm to on-station
The sustainability of decentralised seed
supply also hinges on how seed multipli-
cation is organised and what techniques
are used. Research together with devel-
opment projects revealed that local seed
experts and farmer cocperatives are
already producing seed for sale. The key
issue is seed health. ls noncertified, farm-
er-produced bean seed more risky to cir-
culate than seed from the formal system?
To address this issue, researchers
brought an on-farm technology on-station:
farmers' seed was examined under con-
trolled conditions and comoared with more
formally-produced seed.

Samples of G2333 (an improved climb-
ing variety) were bought from several
sources: the Rwandan Central Seed
Service, a local prison working with exten-
sion authorities, two farmers multiplying
under the auspices of a development pro-
ject and seven farmers who had grown the
variety for at least four seasons. They
were planted in four replicates. Breeders'
seed from the national institute was used
as the check.

No statistical differences were found in
terms of vigour, emergence and yield.
Seed health parameters differed signifi-
cantly only for Ascochyta. Incidence of
common bacterial blight was generally low.
A high mean incidence of angular leafspot
probably reflects more air-borne than
seed-borne disease. In brief, there were no
consistent differences among farmers' and
more formally-produced seed. The
breeders' seed had a lower initial vigour
but slightly above-average health parame-
ters (Scheidegger, CIAT 1991).

Laboratory tests were carried out on
126 grains of each sample. Seeds were
germinated on wet filter paper in Petri
dishes. Infected seed was then counted
using a stereo binocular microscope.
Overall infection rate was low, and
farmers' seed did not differ importantly
from seed produced in formal settings
(Buruchara & Scheidegger, CIAT 1991).

Benef its of decentral isation
lmpodant research elements remain to be
clarified before an improved seed system
strategy for smallholders can be fully iden-
tif ied. In these init ial phases, farmer con-
cerns are brought to the fore, existing
("informal") systems form the basis of
experimentation, and on-station research
is geared to evaluate farmer management
methods.

While the road to a revised national
seed delivery system will be difficult, with
political as well as technical hurdles, the
benefits of a decentralised system seem
worth pursuing. Decentralisation can
mean that:
. A greater diversity of varieties can be

offered to farmers, thus promoting
genetic stability. Centralised production
can accommodate only a few cultivars
at a time.

. The varieties multiplied can be better
targeted to specific regions. While large-
scale seed production seeks widely
adapted varieties, smaller-scale multi-
pliers can afford to produce for special
niches.

. More farmers - whatever their class,
gender or ethnic group - get access to
new cultivars as the distribution is inte-
grated into known, widespread and
functioning networks.
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Sweet harvest: beekeer
People have collected wild honey
throughout history. For thousands of
years, they have also encouraged
bees to nest in hives so that
collecting honey is easier.
Beekeeping is a useful sideline
activity tor many farm families. The
presence of honey bees also ensures
optimal pollination and thus
inereases the quality and yield ot
nearby crops. Nicola BiaaOear
advises on appropriate equipment for
smal l-scale beekeepi ng,

Nicola Bradbear

oneybee species differ in size and
behaviour. The most widely used
bees are European Apis mellifera.

Tropical Africa also has native Apis mellif-
era. fhey are slightly smaller, more readily
alefted to sting, and more likely to abandon
their hives if disturbed. In some areas, bee
colonies migrate seasonally.

In Asia three native tropical species are
commonly found: Apr's cerana, Apis dor-
sala and Apis florea. Apis cerana can be
managed in hives. The other species can-
not, as they build a single comb in the
open. But honey-hunters sti l l  plunder their
combs for honey.

In the Americas, where there are no
native honey bees, European Apis mellif-
era colonies were introduced. Then some
Af rican Apis mellifera queens were
brought into Brazil. Their offspring proved
dominant over the European bees. These
"Africanised" bees have spread through
much of South and Central America. They
have many tropical Af rican characteristics,
which have required changes in beekeep-
ing management practices but have also
led to increased yields.

Traditional beehives
A beehive is any container for bees to nest
in. The purpose is to encourage them to
build their nest in such a way that it is easy
for the beekeeper to manage and exploit
them.

Traditiclnal hives are made of local
materials, typically hollowed-out logs, bark
formed into a cylinder, clay pots, woven
grass or cane. The bees build their nest
inside the container, just as they would in
a naturally occurring cavity. Eventually the
beekeeper plunders the nest for crops of
honey and bees'wax. Bees may be kil led
during this process. lf the colony is
destroyed, the hive remains empty for a
while. lf there are many honeybee colo-
nies in the area, a swarm mav settle in the

o
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empty hive and start building a new nest.
Traditional beekeepers often own 200
hives, and expect only some of them to be
occupied by bees at any time.

Movable-frame hives
The aim of using movable-frame hives is
to get the maximum honey crop with least
disruption of the bee colony. Rectangular
wood or plastic frames are used to support
the bees' combs. These frames allow
inspection and manipulation of colonies,
eg. moving frames from a strong colony to
strengthen a weaker one. They allow effi-
cient honey harvesting because the honey-
combs, within their frames, can be emp-
tied of honey and then returned to the hive.
This allows increased honey production
as the bees' resources are saved in build-
ing fresh comb.

Frame hives must be built with preci-
sion. The spacing between the frames
must be the same as in a natural nest.
Frames are contained within boxes. Each
hive consists of a number of boxes placed
on top of each other. Often the bottom box
is used as the brood chamber. Between
this and the box above it, a "queen exclud-
er" is placed: a metal grid with holes of
such a size that worker bees can oass
through but the queen cannot because
she is larger. This ensures that only hon-
ey is stored in the boxes above the queen
excluder.

Frame-hive equipment should not be
used unless the infrastructure exists for
making it locally. As frame hives require
well-seasoned timber, olaned and accu-
rately cut, as well as other materials l ike
wire, nails and foundation, they are expen-
sive to make.

Low-technology hives
To gain the advantages of frame hives
(manageabil ity, efficient honey harvest)
without the disadvantages of high-cost
manufacture, low{echnology hives have
been developed. Bees are encouraged to
build their combs from the undersides of a
series of topbars. The beekeeper can then
use these topbars to l ift individual combs
from the hive. The hive can, l ike a tradi-
tional hive, be constructed from local
materials. Such hives can be kept near the
homes. This means that also women can
fit beekeeping into their day{o-day activ-
it ies. The hives can be moved between
crops as they flower successively.

The only items which need precise con-
struction are the topbars, because they
must provide the same spacing of combs
in the hive as the bees would use in their
natural nest. This spacing depends on the
species of bee. As a general rule, African
Apis mellifera need 32 mm and Apis cera-
na need 30 mm. The best wav to deter-
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ping by smallholders
mine the right width is to measure the
spacing between combs in a wild nest of
the same bees.

Other equipment
A beekeeper uses a "smoker" as a source
of cool smoke to calm the bees. This is a
box with smouldering fuel (dried cow
dung, hessian or cardboard) with a bel-
lows attached. The beekeeper puffs a little
smoke near the entrance of the hive
before it is opened, and gently smokes the
bees to move them from one part of the
hive to another. Smokers can be made by
village blacksmiths.

Adequate protective clothing gives
beginner beekeepers confidence, but more
experienced beekeepers f ind that too much
protective clothing makes it difficult to work
gently with the bees, and it is very hot. A
broad-brimmed hat with some veiling pro-
tects the head and neck from stings. Some
people protect their hands with plastic bags
secured at the wrist with a rubber band.
Rubber bands also prevent bees from
crawling up inside trouser legs or shirt
sleeves. Light-coloured clothing is best, as
bees are much more likely to sting dark-
coloured clothing. The clothing (basically
modified overalls) can be made locally.

Bees tend to close up every gap and
seal every joint in the hive with a sticky
substance known as propolis. Hive tools
are handy pieces of metal used to prise
boxes apart, scrape off odd bits of wax,
separate frame-ends from their supports
etc. An old knife can be used for this, but
knife blades tend to be too flexible and
give insufficient leverage. Village black-
smiths should be able to produce a suit-
able implement by copying an imported
hive tool.

Harvesting honey and wax
Honey is harvested at the end of a flower-
ing season. The beekeeper selects those
combs which contain ripe honey, covered
with a fine layer of white wax. These are
usually the outside-most combs. Combs
containing pollen or developing bees are
left undisturbed.

The honeycomb can be simply
cut into pieces and sold as
fresh, cut comb honey. Or it
can be broken up and
strained through a filter such
as muslin to separate the
honey from the wax.

The comb is made of wax.
After the honey is removed,
the combs can be melted gent-
ly (over water) into a block. As
wax does not deteriorate with age,

Beekeepers' hat with veil.
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beekeepers often save scraps of it until
they have a large enough amount to sell.
Bees'wax can have many local uses, eg.
in the lost-wax method of brass casting, as
a waterproofing agent to strengthen leath-
er and cotton strings, in making candles,
and in hair and skin ointments.

Bees' wax is also on demand on the
world market. Groups of beekeepers can
combine their wax to have enough to sell.
Bees' wax for export should be clean and
heated as little as oossible. Little process-
ing is needed: it can be moulded into
blocks and olaced in hessian sacks for
export. Much of the wax on the world mar-
ket is exoorted from Africa.

What equipment is chosen?
Attempts to assist beekeeping in any area
should start with the existing bees, tech-
niques and equipment. The local bees wil l
have evolved to survive efficiently under
the prevail ing conditions. Beekeepers wil l
not be helped by introducing equipment
which is not suitable for local bees and
requires unfamiliar management tech-
niques.

In many cases, beekeepers need helP
not so much with their beekeeping as with
transport to get their honey to the market
and containers for marketing it effectively.
But they may also find protective clothing,
smokers and hive tools useful. In consid-
ering how to improve beekeeping, the fol-
lowing factors should be taken into
account:
. lf beekeeping is being promoted as a

sideline activity (honey-hunting or small-
scale lowtechnology beekeeping), then
equipment should be of a tyPe which
can be manufactured and serviced at
vil lage level.

. The spaces between combs,
the dimensions of combs and
nest volume in conventional
movable-frame equipment
and the associated strate-
gies for bee man-

agement have been developed for
Eurooean bees. Much time and effort
has been wasted trying to manage trop-
ical bees in the same type of hive and by
the same methods.

. During the last two decades, bee dis-
ease has increased greatly around the
world, mainly because of movement of
bee colonies and used beekeeping
equipment by people. There are few
remaining regions without introduced
honeybee diseases, and most of these
are in developing countries. lf these
countries want to retain their stocks of
disease-free bees, they must ensure
that bees and used beekeeping equip-
ment are not imported.

. lt can be helpful to import (new, unused)
basic equipment (protective clothing,
smokers, hive tools) to serve as proto-
types leading to local manufacture.

Making a start
A good way to start beekeeping is by
transferring a colony from the wild into a
hive. The wild colony will already have
some combs and these can be carefully
tied onto the toobars of the hive. Another
way is to set up a hive, perhaps rubbed
inside with beeswax to give it an attractive
smell, and wait for a passing swarm of
bees to occupy it.

One of the best ways to get started is
with the assistance of a practising local
beekeeper. lf you do not know of any
locally, then write to the author at the
address below and she will try to help you.
Many basic texts give advice in bee man-
agement, but most relate to frame-hive
beekeeping using European bees.

Nicola Bradbear, The Elms, Trov, Monmouth,
Gwent NPS 4AB, UK.

Editors' note: A longer version of this article can be
found in Tools for Agriculture: A Guide to
Appropriate Equipment for Smallholder Farmers,

published by Intermediate Technology Publications
in association with CTA and GRET. This well-

illustrated guide is a valuable source
of ideas for local technology

development tor cropping
operations, crop pro-

cessing and storage,
livestock hus-
bandry, water
lifting, transporl
and beekeep-
ing. The intro-
duction to
each section
gives guide-
lines for
choice of

appropriate
tools for small-

scale farming. The
240-page book can be

obtained from lTP, 103-1 05
Southampton Row, London

WCl B 4HH, UK. Price: f30.
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Farmers' experimentation is allotted
great importance in Participatory
Technology Development. But what
do we actually mean by
experimentation? Farmers in
Sanando region have their own
specitic perception and call this
shifleli.

Arthur Stolzenbach

anando, a semiarid region of Mali,
has merited relatively little atten-
tion from'development institutes'.

World Neighbors Mali is a grassroots
organisation working in this region with a
PTD-related approach (Bunch 1985;
Gubbels 1988). Among other things they
introduce simple innovations, stimulate
and assist farmers to experiment, and
organise meetings of farmers from differ-
ent vil lages. World Neighbors questioned
if the experimenting would go on if they
withdrew their init iatives. They asked me
to investigate the nature and sorts of
experimenting by these farmers, which I
d id  i n  1991 .

The stafting point was that the farmers
seemed to have a word that refers to
experimenting: shifleli. So I started inter-

During planting a spontaneous idea may come up
to slightly change the desired density: a case of
shifleli?

viewing using two strategies. In the first
place I asked if they had done shifleli and,
if so, we discussed the 'hows', 'whys',
'whens' etc. On the other hand I tried to
reconstruct how they got the knowledge
they had and the processes of changing
the techniques applied. That brought me
indirectly to experimenting activities they
had undedaken, without (consciously)
having introduced my own concepts of
experimenting to them. Soon I ended up
with mostly elderly men, because they
were the ones who coordinate the farm
and cherish the agricultural knowledge, a
valuable property, that is not easily shared
with any young man.

Trained as an agronomist, my concept
of an agricultural experiment was some-
thing like: an action, undertaken to explicit-
ly learn from it, and consequently it is
undertaken in a particular way to be able
to learn most from it. But what does shifle-
li mean to farmers? When I asked this,
ever recurring elements mentioned by
farmers were: close observation, show or
prove something to others, check what
others say. The most important criterion
for them is that it works in real-life practical
situations.

The range of themes was broad, mostly
based on an appreciation of changing sit-
uations and opportunities. One test, for
instance, concerned the proper sowing
date of a (to me) unknown variety of cow-
pea (Vigna unguiculata) , because cowpea
is very susceptible to drought or excess of
rain, especially at flowering. Another test
was to see if the harvest would be better
preserved in the granary after treatment
with a certain insecticide. Because crop
residues such as straw are scarce nowa-
days, the granaries are built from loam.
This results in greater post-harvest losses
caused by insects. But most of all shifleli
concerns the test of new varieties. Let's
take a look at two cases of shifleli.

One key issue.' varieties
The first time a farmer of Koyan had seen
sunan (a short variety of millet) he went to
the owner, who told him that this particu-
lar variety of millet can be haruested early
and yields well. Since the length of the
rainy season was decreasing the last few
years, he was very interested and he
received a handful of seed to try out. Back
home he decided to sow at the shortest
distance the people of his village used
when sowing millet, being four hand-
widths. The new variety did produce well,

as the other farmer had said, although
"the taste is not so good and the colour
when it is prepared is a little bit black."

Probably the yield could be improved by
increasing the plant density and so he
reduced the sowing distance the next
year. This time he was sowing it on large
plots and each year he reduced the dis-
tance a little bit, until one year the distance
had become too short. At the end, the
optimum on his fields proved to be more
or less two hand-widths.

Another: soil fertility
Solo Keta had sown two plots with
groundnut. The plots only differed in the
application of fertiliser: one plot had not
received any manure at all, the other had
received mineral fertiliser. ln the fertilised
plot the vegetative growth of the ground-
nut was stimulated very much, as he had
expected from what he had seen before
with cereals.

But in this particular case he became
anxious that, after flowering, the gyno-
phore (the downward elongating peg that
contains the growing seed) could not
reach the soil and thus would not produce
seeds. He interuened by earthing up the
plants of the fertilized plot.

After the harvest So/o was very satisfied
with the yield increase on the feftilised
field. However, the bad taste did not
please him. This would not be very prob-
lematic if he would sell it, but for him the
market for cofton was more interesting
than that for groundnut. ln the end, he
decided not to continue with applying fer-
tiliser, because it was not worlh the costs
of the fertiliser and the extra labour of
earihing up.

In both cases it is clear that the most
important criterion is that a new technique
should improve the farmers'situation, con-
sidering all consequences. Another com-
mon aspect is that, in the course of the shi-
fleli, both farmers touch upon new things
that could not be foreseen. Solo Keta as
well as the farmer from Koyan had to
reframe their assumptions and hypothe-
ses. The farmer from Koyan waited for the
next season to change the treatment, but
Solo changed it in the run of it.

Explaining effects
When farmers have tested a technique on
a small field for the first time, this mostly
gives them enough information to reject
the technique or try it out the next year on

Farmers' experimental;
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a larger field, possibly under slightly differ-
ent circumstances. They will look for expla-
nations mainly when the new technique
does not work out to their satisfaction.

To explain effects, they simply make
use of the variation in the results. For
instance, if the average yield of a plot is
not satisfying, but there are spots where
the plants do grow and yield well, i t can be
concluded that not the rain but the soil fer-
ti l i ty has been the most l imiting factor. lf
the production in the whole field is low,
probably the rain has been the l imiting fac-
tor. To farmers, spontaneous variation is a
source for interoretation.

A strong point in farmers' experimenta-
tion is the frequent observation of their
crops during the whole season.
Retrospectively they can determine a mul-
titude of factors that could have influenced
the yield. For instance, the changes of the
colour of the leaves can tell something
about the soil ferti l i ty. Keen observation,
comparison and deduction are the tools
for farmers to distinguish the causes and
effects. As an examole:

Lassana has one variety of beans that is
very sensitive to rain. lf, during flowering,
there is a cloudburst, the flowers will drop
and the crop will not yield. ln case of shorl-
age of rain, the sunlight will wither up the
flowers and it will not produce either.
Lassana uses this characteristic:
"Because this is the most delicate variety,
I am able to know why another variety has
not yielded by referring me to this one."

Experimenting as performance
These cases of shifleli could be easily
identified as such, because they were
somehow isolated from the principal pro-
duction in place and/or t ime. Then, for a
time, it seemed that I saw more shifleli
than did the farmers, for instance, in
Adama Diarra's yard.

ln a corner of his yard Adama had sown
beans of a new variety. At the other side
he had sown last year's beans at double
spacing between rows. One month later,
in between these rows, he had sown
another of his varieties of beans. He told
me that this year he did shifleli in the cor-
ner of the yard. But although he had nev-
er at the same time mixed two varieties of
beans and sown them in between each
other, he did not consider that shifleli,
because "he already knew the varieties of
last year". This year "he just tried to

During planting a spontaneous idea may come up
to slightly change the desired density: a case of
shifleli?

spread the time of harvest". Accidentally
he had had two varieties at his disposition
and found it "interesting to mix them".
After a discussion he agreed with me that
"indeed you can call it shifleli if you want
to".
Farmers do not classify this latter case as
shifleli, because it is completely integrated
in the production process and more driven
by intuit ion than by an explicit desire to
learn. Nevertheless, to me, it comes close
to an experiment, although it may be more
similar to ' just' experience. In this case the
criterion of purposeful action for learning is
problematic, especially because Adama
has different purposes at the same time
with the same actions.

Where does an experiment start and
where does it end? Maybe it never ends,
and is it arbitrary to set a limit. Especially
in regions l ike Sanando, farming is charac-
terised by variabil ity and unpredictabil ity.
In this situation, it is more important to be
able to reframe the problem to the chang-
ing situation and act according to it than to
test a hypothesis thoroughly.

So, to practise agriculture means doing,
judging and adjusting, improvising on a
repertoire of dilferent themes. Richards
(1987) used the term 'adaptive

pedormance' for it. Maybe a better term
would be experimenting as a continuous
innovative element of the craftsmanship of
farming.
Experimenting as learning process
One nice aspect of an experiment is that it
is easy to talk about it when it is laid down
in the field. As such, it is an interesting
instrument for learning and demonstra-
tion. But also without clearly defined
experiments, there are so many spontane-
ous situations of which one can learn by
discussion or mere observation that the
importance of explicit experimenting for
learning may not be overrated. For exam-
ple, it happens often that two different
farmers on adjacent f ields are cultivating
the same crop, each one in his own man-
ner. Also different people working on the
same field can cause different
'treatments'. For instance, children may
sow at shorter distance because they
have shorl legs, or "because they have not
understood the instructions properly". An
open attitude to such situations may lead
to new insight without being planned.

One farmer made clearto me how differ-
ently experimenting may be appraised:
"Once, simply because of lack of manure,
I could only manure about half of the field.
The manured part produced twice as
much as the non-manured oart. A few
years later, World Neighbors came and
proposed to do the same type of test. At
that moment I remembered I already had
done the test just by accident!"
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Grassroots environmental
aclion: people's participation in
sustainable development,
edited by D Ghai and JM Vivian.
London: Rout ledge. 1992. 351
pp. ISBN 0-415-077 62-1.
Books about'participation' are
usually concerned with getting
local people to take part in the
projects of development agen-
cies. This book looks at how
local people pafticipate in man-
aging natural resources - if nec-
essary, in opposition to the
schemes of external agents.
Case studies of community
action for sustainable agricultu-
ral production include indige-
nous approaches to managing
pastoral resources in Tanzania,
irrigation in the Philippines and
wetlands in Brazil. Four cases of
local initiatives in caring for the
environment come from coastal
(fishing) and mountain commu-
nities in India and from urban
and rural areas in Mexico (one of
the Mexican cases was
described by Marta Guidi in
ILEIA Newsletter 199211).
Lessons are drawn from envi-
ronmental projects in Ethiopia
and various parts of Latin
America. The authors analyse
the social dynamics of local-level
resource use through commu-
nities either acting independently
or interacting with external
agents of 'development'. The
studies form part of a pro-
gramme of the United Nations
Research Institute for Social
Development (UNRISD), and
offer stimulating reading for
researchers and development
planners. (AWB)

Land husbandry by N Hudson.
1992. 192 pp. ISBN 0 71 34 5976
X. f30. BT Batsford, 4
Fitzhardinge St, London W1H
OAH, UK.
Land husbandry is a term that
encompasses all interventions
working toward soil conserva-
tion. Some important aspects
considered in this book are the
increasing use of marginal
mountainous or semiarid land
for agriculture, and the demands
on productivity per unit of land
caused by population growth.
New policies and strategies are
needed to cope with these pres-
sures. Instead of curative soil
conservation interventions, more
emphasis should be put on
sound farming methods. Rural
people should be much more
involved in designing and adapt-
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ing these farming systems.
Development cooperation pro-
grammes should reflect this
change of emphasis and be
adapted accordingly. There are
chapters addressing specifically
the problems of soil and water
management in semiarid areas
and on steep land. An important
book by an authority in this field.
(WB)

Saving lhe planel: how to shape
an environmenlally sustainable
global economy by LR Brown,
C Flavin & S Postel. 1991.224
pp. ISBN 0 393 30823 5 (pbk):
US$ 8.95. Worldwatch Institute,
Washington, USA. WW Norton &
Co., 500 Fifth Avenue, New York,
NY 10110,  USA.
This book starts with a tour
through the catastrophic situa-
tion of today's world. Particularly
striking is the downward trend in
food production over the last
decades. The authors believe
that the world could Jeed uo to 8
bill ion people, a more prudent
guess than the World Bank's 12
billion. Even so, signs of partial
breakdown of the system are

already appearing now with 5.4
bill ion people. Population growth
can be reduced only by provid-
ing something to replace the old-
age security offered by many
children. Various financial incen-
tives for small families have
proved successful in southeast
Asia, but many countries are too
poor to keep up such payments.
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An unanswered question hang-
ing over the world's future is
whether any dramatic technolog-
ical advance can lead to a ouan-
tum jump in food output over the
next few decades. As no such
development is in sight, solu-
tions lie in 'sustainable progress
instead of growth', without for-
saking the poor. To better moni-
tor development, other indica-
tors are needed that take envi-
ronmental effects into account.
As Robert Reoetto of the World
Resources Institute says: 'the
gross national product (GNP) is
a false beacon, and can draw
those who steer by it onto the
rocks'. Much work is now being
done to improve the measuring
of human welfare, but we are
still faced with the oroblem of
curbing government, industrial
and personal ambitions, which
are generally stacked squarely
against sustainability, aiming
only at short-time gains. (WB)

Genetic resources: our forgot-
ten treasure: technical and
socioeconomic approaches by
D Querol.  (1st ed. in Spanish,
Lima, Peru, 1988.) '1992. 252
pp. ISBN 983 9747 01 0. Third
World Network, 87 Cantonment
Rd, 10250 Penang, Malaysia.
Developing countries are the
only ones not to have profited
from their own genetic resourc-
es. The hybrids trade is firmly
possessed by international cor-
porations, who obtained their
basic materials without paying
any price whatsoever to farmers
who were the keepers and own-
ers of these plants and animals.
This book stresses the ooint that
farmers in developing countries
own the genetic stock they use.
There are also technical sections
about collecting genetic material
and managing it, i.e. conserva-
tion, storage and regeneration.
This should ideally be done in
developing countries them-
selves, so that they can keep a
firm grip on these riches and
prevent any abuse. The book is
written for readers with a good
working knowledge of plant pro-
duction. (WB)

The rabbit proiect manual: a
trainer's manual lor meal rabbit
proiecl development by SD
Lukefahr.1992. 103 pp. Heifer
Prolect International, P0 Box
808, Little Rock. Arkansas
72203, USA.
A very practical manual on
breeding rabbits, an activity
which deserves more attention in
developing countries. The
present lack of interest is not

easy to explain, as there are vir-
tually no social taboos on eating
rabbits. By its nature, rabbit
breeding is well adapted to
smallholder systems. lt demands
a steady, though by no means
high, labour input.  The manual
not only highlights the technical
aspects of rabbit breeding, but
also gives much space to eco-
nomic factors such as feasibility,
project design and implementa-
tion. lt is argued that extra cash
income would be a strong incen-
tive for starting a rabbit prolect,
especially since production costs
are lower for rabbits than chick-
ens. Some good ideas on coop-
erative handling of sales are also
given. (WB)

The hidden harvesl: wild foods
and agricultural systems; a lil-
erature leview and annotated
bibliography compiled by I
Scoones, M Melnyk & JN Pretty.
1992.256 pp. ISBN 0 905347 93
5. International Institute for
Environment and Development
( l lED), 3 Endsleigh St,  London
WClH ODD, UK.
This collection of almost 1000
references reveals what a wide
range of wild (as opposed to
domesticated and cu ltivated)
foods are harvested by different
people throughout the world.
Wild foods are especially vital
during stress periods, such as
hungry seasons and droughts,



particularly for women, children
and the poor. As wild foods are
often collected from communal
land, securing access to such
areas is important for the survi-
val of the poor. Local manage-
ment of these communal
resources rs necessary t0 ensure
their sustainability and to main-
tain the biodiversity of wild
genetic resources, a key for the
f uture of farming. The book is
divided into thematic sections,
each with a literature review
which highl ights major issues
and indicates gaps in scientific
knowledge. The sections cover
the role of wild foods in farming
systems; swidden agriculture
and foraging in forests; non-tim-
ber forest products; wi ldl i fe use;
food security; nutritional value;
social differences in use of wild
foods; economic value; tenure
and local institutions for natural
resource management; and bio-
diversity. Indices to regions,
countr ies, ethnic groups and
topics are included. The bibl iog-
raphy would have been even
more useful if more of the refer-
ences had been annotated. This
book draws attention to an
important component of liveli-
hood systems in rural areas
which has thus far been little
recognised in conventional
research and development. lt
certainly awakens interest in f ur-
ther outcomes of the l lED
research project about participa-
tory methods for assessing the
value of wi ld foods in l ivel ihood
systems, and about linkages
between farming, biological
diversity and household lood
security. (AWB)

Slralegy for sustainable live-
stock produclion in the tropics
by TR Preston & E Murgueitio.
1992.89  pp .  ISBN 958 95215 0
2. Centro para la Investigacion
en Sistemas Sostenibles de
Produccion Agropecuaria
(CIPAV), AA 20591, Cal i ,
Colombia.
This study sets economic, eco-
logical and sociological criteria
for judging sustainability of live-
stock production systems in
developing countries. A clear
distinction is made between
densely populated and less
densely populated regions. In
the former, the need to produce
food staples leaves little oppor-
tunity for growing high biomass-
producing crops, the residues
and byproducts of which serve
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as a feed base lor livestock. ln
the latter, much of the orotein
can be suppl ied by mult ipurpose
trees and water plants. Partial or
total confinement of livestock to
minimise environmental  damage
and maximise nutrient recycling
to crops leads to f undamentally
different livestock systems. The
book specifically addresses the
scientifically trained and has a
very good executive summary
(nice for reviewers!). (WB)

Sowing beyond lhe state: NG0s
and seed supply in developing
countries by E Cromwell & S
Wiggins with S Wentzel.  1993.
143 pp .  ISBN 0  85003 193 1 .
t1 1.95. Overseas Develooment
Institute, Regent's College, Inner

Circle, Regent's Park, London
NW1 4NS, UK.
The green revolution has drawn
attention to the imoortance of
good seed qual i ty in developing
countries. Governments, devel-
opment projects and commercial
seed companies have fai led.
though, to reach smallholders
outside high-potential farming
areas. This book documents
NGO involvement in seed pro-
lects, looking at both the variety
of organisations involved and
ways to ensure sustainable sup-
ply of good quality seed.
Numerous interesting case stud-
ies are presented of more or less
successful NG0 involvement in
seed production and distribution.
Coordination with other institu-
tions active in seed distribution

IN

is often difficult. Many of the
programmes turn out to be
unsustainable. There is an inter-
esting chapter on relief aid,
where the relief organisms gen-
eral ly lose their  momentum,
after having functioned well for
some years. Much attention has
been given to mult iply ing and
distributing local varieties, based
on the insight that these are
often preferred by local farmers.
More study is needed on storage
protection and quality control,
too often solved in chemicar
ways - a potentially dangerous
situation, for farmers may eat
the seeds instead of sowing
them when other food sources
run out. The authors conclude
that national seed systems gen-
erally do not meet the needs of
smal lholders. produce some-
times bad seed too late, and are
expensive to run. (WB)

Rural livelihoods: crises and
responses by H Bernstein, B
C r o w & H J o h n s o n . ( O p e n
University Course). 1992. 324
pp. ISBN 0 19 877335 8 (pbk).
t9.95. 0xJord University Press,
Walton St, Oxford 0X2 6DP, UK.
The various activities through
which rural people in the Third
World secure their livelihoods
are studied. Stafting point is a
historical lramework, necessary
to develop an understanding of
the present agrarian structure in
Latin America, India and sub-
Saharan Africa (the main regions
covered in this study). Attention
is drawn to the landuse issues at
the basis of so many crises and
inequalities: who has access,
how much and what kind of land
is available and on what terms,
how is the land used? Rural live-
l ihood is much more than just
farming. This book makes exist-
ing links with other activities vis-
ible.  There is much emohasis on
employment, environmenta,
issues and labour in relation to
gender. All 'progress' is not nec-
essarily good for women! This
book puts rural development in
an integrated and realistic per-
spective and shows, above all,
how much hardshio there is in

trying to survive decently in
these times, as becomes appar-
ent Jrom some very moving
interviews with women. The box-
es are well written and useJul to
clarify concepts and examples.
(WB)

Gomprendre I'agricullure pay-
sanne dans les Andes
Gentrales: P6rou, Bol iv ie
(Understanding farming
systems in the Central Andes:
Peru, Bolivia) edited by P
Morlon. 1992.522 pp. ISBN 2
7380 04121. Institut National de
la Recherche Agronomique (-
INRA), 147 rue de I 'Universi t6,  F-
75007 Paris, France.
Pierre Morlon has soent numer-
ous years in the Andes and has
used this experience to write a
very interesting book about rural
l ivel ihood in this region. What is
str ik ing is the tremendous f lex-
ibility of so-called 'traditional

farmers' in coping with this
harsh environment, drawing
u pon ancestral.farming practices
but also on the (scarce) opportu-
nities offered by a modern econ-
omy. The descriptions of the var-
ious farming systems are very
detailed, but the general tenor of
the various contributions con-
cerns the integration of resourc-
es. Particularly interesting to
read are the descriptions of sur-
vival strategies of different fami-
lies, which make clear that there
is an enormous variation in ways
of coping, as a result of differ-
ences in resource availabilitv (we
used to say'r ich or poor ')
between the various farmers.
Risk avoidance is a major preoc-
cupation in such areas where
harvests are so uncertain as to
make profit maximisation of only
secondary importance (and,
hence, also investment in exter-
nal inputs). This book is not a
manual Ior agricultural exten-
sionists, but serves as funda-
mental reading for everyone
involved with the Andes in one
way or the other. South
American readers would surely
benefit from a translation into
Spanish. The glossary is very
useful  in comprehending the
staggering complexity of crops,
tools and farming practices pre-
sented throughout the book.
(WB)



PANET. The Pastoral Network of
Tanzania is an alliance of pastor-
alists, NG0s, researchers, gov-
ernment officials and donor rep-
resentatives. lt was established
in 1992 to Jacilitate exchange of
information through networking
and newsletters; to encourage
innovations and essential studies
of pastoral issues such as land
tenure, wildlife and pastoralism,
pastoral public awareness of
these issues through newspa-
pers, radio and other media. The
bulletin PANET NEWS is issued
in Swahi l i  and Engl ish. PANET
seeks to network with similar
organisations, also outside of
Tanzania.

Confacf: PANET, c/o P0 Box 2, Dar es
Salaam, Tanzania.

TREE SEED DISTRIBUTION
PR0JECT. Over the oast three
years, the Henry Doubleday
Research Association (HDRA)
has been selecting and supplying
seeds of tree and shrub species
to groups involved in planting
woody species in developing
countries. Although primarily
aimed at groups in Africa, addi-
tional funding has allowed
expansion to include people
working in developing countries
elsewhere. Under this oro-
gramme, the HDRA has already
assisted over 200 groups in 39
African countries to select spe-
cies for their purposes and have
provided, free of charge, suffi-
cient seed oJ tested quality for
local evaluation. Seed supplies
are accompanied with full techni-
cal and practical details on culti-
vation and use of the soecies.
HDRA invites reouests from
groups working in tree-planting
programmes. Applicants will be
asked to comolete a Tree Seed
Request Form, giving full climat-
ic and practical details of their
requirements.

Address requests for seeds 0r further
information t0:Slephanie M Harris, HDRA,
Ryton-0n-Dunsm0re, Coventry CV8 3LG,
Uni ted Kingdom.

PRA TRAINING GUIDE entitled
"Comment mener un atel ier
d'initiation en diagnostic partici-
oative: manuel de I'animateur"
(How to conduct an introductory
workshop in participatory
appraisal: trainer's manual) has
been produced by IRED

Technology Publications' anno-
tated catalogue of publications
recommended for field workers,
project planners and managers.
researchers and information
centres. A good selection of
books on sustainable agriculture
are included, covering both gen-
eral and specific publications on
animal husbandry, cropping,
agroforestry. farming systems,
agricultural technology, energy,
food processing and much
more. The books can be ordered
directly from ITP; some can also
be ordered in local currency
from distributors in Africa and
Asia (addresses are included).

T0 obtain the catalogue free of charge,
write to: lan Burns, Mail Order Bookseller,
lTP, 103-105 Southampton Row, London
WClB 4HH, UK ( fax +44-71-4362013).

INDIGENOUS KNOWLEDGE AND
DEVEL0PMENT M0NlT0R is the
title of a new newsletter pro-
duced by the Centre for
I nternational Research and
Advisory Networks (CIRAN). The
former'CIKARD News' is includ-
ed in this magazine. lt provides a
forum for national, regional and
international I ndigenous
Knowledge Resource Centres to
interact with all other oersons
and institutions interested in the
role that lK can play in truly par-
licipatory approaches to devel-
opment. The February issue con-
tains articles on applying lK in
various disciplines in develop-
ment, as well as information on
research. conferences. book
reviews, call for papers, and
news from various lK Resource
Centres.

Contaclr CIRAN, GW von Liebenstein, P0
Box 90734, NL-2509 LS The Hague,
Netherlands.

UPASI, the United Planters'
Association of Southern India, is
organising a workshop on sus-
tainability in agriculture in Kochi,
Kerala, 28-30 April 1993. The
main aim of this workshop is to
highlight the need for ecological
farming techniques and raise
awareness among key groups -
farmers, scientists, students,
activists, NG0s and the general
public - so as to catalyse a
movement. The workshop will
look at the philosophy behind
ecological farming, technologies
Jor sustainable agriculture, poli-

cy, economics and the market,
and transfer and transition.
However, the central issue will
be 'Farmerspeak', as farmers
themselves are the only ones
who can e{fectively convince
others of the need for sustain-
ability in agriculture.

Write to: UP ASl, Jacob Mani Mannothra,
Union Club Road, Kottayam 686 001,
Kerala, India.

LANDUSE MANAGEMENT AND
ANIMAL HUSBANDRY (Gestion
de Terroirs et l 'Elevage) is the
theme of the 1 6th Recherche-
D6veloppement newsletter
(September 1992, 56 pp),  which
was prepared jointly by the land-
use management group of the
Recherche-D6veloppement net-
work and the animal husbandry

NETWORKING
(lnnovations et R6seaux pour le
Developpement) and PRAAP
(Programme de Recherche-
Appui des Associations
Paysannes). PRAAP staff devel-
oped this guide during training
sessions in various francoohone
countries in West Africa, and are
revising it in the light of stil l fur-
ther experience. But for franco-
phones who are interested in
already initiating training in PRA
belore the revised edition is lin-
ished, this very clearly presented
draft version (200 pp) can be
obtained in photocopied form lor
$US 20 (international money
o rd er).

C o ntact: Fadel Diam6, I RED/PRAAP, CP
13, Dakar-Fann. Senegal  ( fax +221-
225590).

INASP, the International Network
for the Availability of Scientific
Publications, has been estab-
lished by the International
Council of Scientific Unions with
the support of the European
Commission and UNESC0. l t
promotes distribution, exchange
and publication of materials
needed for teaching and
research in developing countries,
which often lack the means to
pu rchase essential textbooks,
journals, reJerence works and
practical manuals. The network
of donors and representatives of
recipient institutions coordinates
existing programmes and
encourages new initiatives to
increase the availability of useful
scientific literature. The environ-
mental sciences, including sus-
tainable agriculture, are given
good coverage; here, involve-
ment of nongovernmental organ-
isations is particularly high.
INASP has compiled a database
of existing sources of donated
publications and organisations
supporting to indigenous pub-
lishing and library development.
A database of recioient institu-
tions is also being compiled and
the two databases will be used to
facilitate the matching of appro-
priate individual and institutional
l inks.

Contact:Carcl Priestley, INASP, P0 Box
2564, London W5 1ZD, UK. Tel .  +44-81-
997327 4, fax +44-81 -81 09795, E-mail:
I  NASP@GEO2.GEONET.DE,

B00KS BY POST 1993 is the lat-
est edition of Intermediate
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We are interested in inJorma-
tion which would help irs dis-
c0ver a source wnere we can
procure donkeys lor use as
draught power. A large num-
ber of our cattle herd has per-
ished due mainly to corridor
disease. We understand that
donkeys are not often easily
affected by this disease.
There are also a few small-
scale farmers who already
own donkeys, these have
proved to be very useful
draught animals in the area.

Write to:Family Farms ltd, EWS
Mulube. P0 Box 42, Magoye, Zambia.

I am a PhD student at
Reading University and my
research is in indigenous
methods of soil conservation,
the perception of soil conser-
vation, the decision-making
processes and the adoption
and diffusion of conservation
strategies. I am looking for
information, contacts and
observations of indigenous
soil conservation practices in
the Americas, specifically
Mexico. Any methodological
practices for data collection
and interpretation would be of
great value.

Please write to: Andrew Blackler, Dept
ot Geography, UniveIsity of Reading,
Whiteknights, P0 Box 227, Reading
RG6 2AB, UK.
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group of the network Strategies
Alimentaires de Solagral. This
issue of the newsletter dears
with land rights for pastoralists,
landuse strategies, crop-live-
stock integration and related
development activities in Africa.
lf you can read French and are
involved in research and devel-
opment in African livestock
systems, you would f ind this
issue interesting and might even
like to exchange ideas with the
g r0ups.

Contact; Groupe Gestion de Terroirs,
R6seau Recherche-D6vel0ppement, c/o
GRET, 213 rue La Fayette, F-75010 paris,
France.

AGRICULTURAL EXTENSION
TECHNOIOGY in the Trooics
Towards Sustainable Systems rs
a 10-week course organised by
the University of Edinburgh. The
agricultural change agent has a
chal lenging and demanding role.
Correct training of such staff is
crucial in achieving progress.
Promoting respect for farmers'
knowledge is a key element in
the course. 0bjectives are ro
increase participants' awareness
of farmers' abilities to helo
themselves, to increase aware-
ness of gender issues in rurar
development, and to increase the
!'ange and mastery of the inter-
personal ski l ls required in faci l i -
tating change. The course is
meant {or graduate, postgradu-
ate and senior diploma scien-
tists, agricultural technologists
and advisers, extension worKers
and administrators in govern-
ment, commercial and interna-
t ional agencies. In 1993, the
course will be held twice, start-
ing 30 June and 6 0ctober.
Under the flag of 'Tropag
Courses' ,  the Universi ty organis-
es numerous other interest ino
c0u rses.

For more information, write to: Edith Field,
Tr0pag C0urses,  UnivEd Technologies Ltd,
16 Buccleuch Place,  Edinburgh EH8 9LN,
Scot land,  UK.

INFORMATION ON AGRICUL-
TURE ls a course organised by
CAB Internat ional,  18 July -  6
August 1993 in 0xford, UK. t t
aims to give a wide-ranging
overview of current information
resources and practices. with
hands-on experience in the latest
technology available. Among
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Call for reactions on IF0AM development in developing counlries
The 9th International Scientific Conference and GeneialAssembly
0f the International Federation of 0rganic Agricultural Movementi
(lF0AM) held in Sao Paulo, Brazil, last November, hosted some
600 participants from all continents. Research findings and practi-
cal experiences were exchanged and linked t0 aspects such as soil
management, food quality, processing and (inter)national trade,
agroforestry and indigenous knowledge systems. Contacts were
also made with the FAO leading to the organization of three
exchange-workshops on soil management, pest control and socio_
economic Jactors, all with an emphasis on tropical conditions.
lFOAM, being an international federation, is in the nrocess of ,-
conlinentalization'. This means that more responsibility is to be giv-
en to the level of continents. Meetings of continental groups result-
ed in renewed professional contacts and the formulation of strate-
gies for mutual strengthening. In 1990, the tFOAM instailed a Third
World Task Force in order t0 develop policies reflecting the reality
and needs of small farmers in Third World countries and to support
existing structures. The General Assembly decided t0 have the poli-
cy proposal "Fostering economic solidarity, social justice, cultnral
diversity within our global organic agricultural movement,,, pre-
pared by the Task Force, serve as an official document {or discus-
sion at a wider scale. The Task Force invites all interested parties to
give their reactions so as to improve upon it.

More information as well as the d0cument can be obtained from:
Tadeu Caldas, coordinator IFoAM Third World Task Force, Emerson College, Forest
Row, East Sussex RH18 5JX, UK.

NETWORKING
other things, it will provide prac-
tical insights into establishing
and running an agricul tural  infor-
mation service. lt will enable par-
ticipants to develop their own
databases, current awareness
services, abstract bulletins and
news digests. The course will
also provide an opportunity to
discuss ideas, problems ano
experiences with course lectur-
ers and information specialists
from other countries. lt is
designed for the in-service train-
ing of practising librarians, ooc-
umentalists and information pro-
fessionals in emergent national
information systems (e.g. in
ministries or research institutes).
Admission is l imited to 18 par-
ticipants and the closing date for
appl icat ions is 18 May 1993.

C 0 ntact.Sandra 0rritt, Train in g Supp0rt
Uni t ,  CAB Internat ional ,  Wal l ingford,  0x0n
OX1 O 8DE, UK.

IGRA, the International Centre
f or development-oriented
Research in Agriculture, organis-
es its 13th international course
in 1994 in Engl ish (10 Jan-28
July) and French (28 Feb-15
Sept). lt is a post-academic
course for researchers combin-
ing theoretical studies in Holland
or France with interdisciplinary

group f ieldwork in a developing
country. This combination
Increases participants' capacity
to analyse constraints and
opportunit ies for change in agri-
cultural systems, and to develop
appropriate research priorities
and programmes. The course is
open to people with an MSc or
PhD degree, with 2 years' experi-
ence in a developing country and
aged under 40. The course fee is
Dfl  54,000, including att  t ravet,
accommodation, tuition and
allowances. A limited number of
scholarships are available for
candidates from developing
countries, France, the
Netherlands, Switzerland and the
UK. ICRA can arrange co-fund-
ing for candidates whose spon-
sors cannot pay the full fee

For further details c1ntact: Jon Daane,
ICRA, P0 Box 88,  NL-6700 AB
Wageningen, Nether lands.

ACADEMY OF DEVELOPMENT
SCIENCE (ADS) is a votuntary
organisation engaged in applica-
tion of science and technology
for rural development. ADS
offers 5-year fellowships to
young men and women profes-
sionals who are prepared to live
anrl work in a rural area in the
f ields of plant breeding and

, genetics, appropriate technolo-
, gies, learning-oriented teaching

methods and educat ional aids,
, management systems, and bota-

ny. Experienced overseas volun-
, teers are welcome to serve ADS

projects for a one-year period.
,  The fel lowship amount is modest
, but adequate to cover basic liv-

ing requirements in a rural  area.
Individuals with a persevering
temperament and a genuine
incl inat ion to use their  knowl-
edge for service should send
applications with particulars
such as field of interest, name,
age, health status, qualifications
and experience, family back-
ground and reason for applying.

Write to: Academy of Development
Science, Secretary, Kashele p0, Kariat
Taluka, Raigad District, lvlaharashtra 410
201 ,  I nd ia .

ETHNOSCIENCES INTERNA-
TI0NAL WORKSH0p wi i l  be hetd
at Emerson Col lege, Sussex, UK,
on 1 3-20 August 1 993. Despite
the great deal of work done in
recent years to record farmers'
practices, using methods like
RRA, PRA and PTD, one aspect
is missing: iocal processes to
gain environmental  knowledge
meaningful for landuse practic-
es. This workshop aims at
exploring other scientific metho-
dologies than those developed
by western sciences. Whar are
the sciences of indigenous rural
people? Themes are:
1. Cognit ive basis of indigenous
and peasant knowledge systems
and ethnosciences;
2. Indigenous knowledge
systems in agriculture;
3. Phenomenological  sciences.
A dynamic workshop approach
will include presentation of
cases/experiences and practice
of cognitive processes.
Language: Engl ish ( translat ion
l imited to indigenous people's
needs). Fees: [695 + 200 ior
board and lodging.

l l y0u are interested, send personal
detai ls ,  a ls0 about your mot ivat ton,  to:
Tadeu Caldas, Emerson College, Forest
Row, Sussex RH18 5JX. UK. phone +44-
3 42-824622, I ax + 4 4 -342- 8249 49

INTERNATIONAL WORK CAMP
at Kraaybeekerhof.
Kraaybeekerhof is a not-for-prof-
it institute specialised in adult
educat ion in biodynamic agricul-
ture. lt offers regular training in
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NETWORKING
technical aspects, as well as
nutrition and environment. A
work camp is also organised
during summer months with a
focus on practical outdoors
work. Young people from 18-30
years f rom all over the world
then stay at Kraaybeekerhof and
work in projects at the study
centre such as renovation, new
construction, and working the
land. After work, lectures, excur-
sions and other leisure activities
are organised around the theme
of 'Mankind and Environment'.
Costs for board and lodging are
ccvered by Kraaybeekerhof, in
exchange for the participants'
labour in maintaining and
improving the centre's premises.
A small contribution of 150 Hfl
(now about 90 US$) is asked per
participant for admin istration
and excursion costs. This year
the camp takes place 4-18 July.
Written applications shoulc
include ful l  name, address
(including phone, fax or telex,
if available), gender and age.

For m1re informati1n please contact:
Arn0ld Kamphuis, Kraaybeekerh0f, P0
Box 17,  NL-3970 AA Dr iebergen,
Netherlands.

PLANT NUTRIENT MANAGE-
MENT for sustainable agriculture
is a short course organised by
the International Fertil izer
Development Center (IFDC) at
Muscle Shoals, Alabama, USA,
from 20 Sept til l 1 Oct 1 993. The
course will deal with maximizino
the utilization of on-farm
resources and minimizing losses
of nutrients as well as with stud-
ying the most etfective methods
of using chemical fertil izers. The
integration of other farming
practices with nutrient manage-
ment will be stressed which
maximize farmer benelits while
minimizing detr imental  environ-
mental effects associated with
nutrient loss. The program is
designed for middle to senior
level extension and research per-
sonnel and agronomists and soil
scientists involved in research
and development efforts to bring
about sustainable and imoroved
agricultural production in devel-
oping countries.

Fufther infornation can be obtained fr1m:
Mr. Ram Giroti, Human Resource
Development Manager,  IFDC, P0 Box
2040, Muscle Shoals, Alabama 35662,
USA.

The GENDER AND LOCAL
KNOWLEDGE SYSTEMS in
Natural Resource Management
Working Group is a small, nas-
cent group of researchers and
development practitioners which
{ormed as a spin-off from a lar-
ger network called the Gender
and Natural Resources Group.
The latter is based in
Washington DC and coordinated
by DESFIL at Chemonics
lnternational, a USAID{unded
project which promotes the
sustainable management of f ra-
gile lands. The purpose of the
Working Group is to canvas the
literature on the topic, assemble
information and resources, and

contribute to the understanding
and evidence of why gender-
coded local knowledge is an
impoftant dimension of the field
of development. The group has
chosen the area of natural
resource management to focus
our scope of inquiry. We wish to
hear {rom other organisations
involved on the ground or as a
research undertaking on the
topic of gender-based local
knowledge in NRMS.

Please contact:Dt. Mary Picard, A{rica
Women in Devel0pment (AFWID) Project
'f0r informati0n exchange, AID/AFR/0N1,
State Department, Room 2941 NS.
Washington DC 20523-001 1. Fax: +1 703
2359086.

OCONTRIBUTIONS.

Chitere P0. Conslrainls to land preparalion, planting and weeding
of crops among resource-limiled farmers in South Nyanza
Dislricl, Kenya. An inventarisation of how oxen are used in the area
and how the use of improved tools could possibly improve yields.

Hogg R. From pastoralists lo larmen: Reer Hersi Guled pastora-
lists of lhe Ethiopian 0gaden. A descriptive paper of the history of
the Reer Hersi Guled pastoralists, how they adapted to environmen-
tal, social and political changes and went from an open range
management system to one based largely on mixed larming and pri-
vate enclosures.

Singh A. Tradilional farming: the basis for sustainable agricultu-
re? A shorl description of the traditional agricultural practices of
Meena and Gurjar people of Raiastan, India.

Abimbola Ade Olusola. Subsistence rabbit keeping. A very practical
article on how to breed, feed and manage rabbits according to the
methods ol the villagers of Okeso, Kwara State, Nigeria.

Tacio, HD. Raising goats wilh trees in the uplands. This paper
describes the 'SALT-2 (Simple Agro-Livestock Technotogy) system
as developed by the Mindanao Baptist Rural Life Center. 0n sloping
land, the system combines 40% agriculture with 40% livestock
(goats) and 20% forestry. Step-by-step instruction is given.

INDEX AND
TBANSLATED ARTICLES
Inserted in this Newsletter you
will find an overview of all arti-
c les publ ished in the ILEIA
Newsletter in 1992. You can
search either under keywords or
under the author 's name. The
insert also contains a list of
translated articles. The list is
l imited to French, Spanish and
Porluguese, but we know there
must be many more translations
into local languages. Please keep
us informed if you translate ILEIA
articles into your own language.
There may be other readers who
are interested in receiving a copy.

REPBINT OF
NETWORKING ISSUE
A sl ight ly tr immed reprint  of  our
issue entitled Let's Work
Together is now available from

." 2192

lLElA. l f  you missed thrs issue on
networking, with a report of the
workshop 'Networking for LEI-
SA , held in March '1992 in the
Phi l ippines, don' t  hesi tate to
drop us a l ine. The publ icat ion
also contains case studies on the
birth, growth, problems and suc-
cesses of LEISA networks all
over the world.  Al l  text in this
reprint was published in the ori-
ginal version of ILEIA Newsletter
2192, so if you already have that,
don' t  order the reprint .

WE ARE SEEKING REVIEWERS!
ILEIA's document database is
growing so fast that we are no
longer able to cope with al l
incoming literature. We are the-
refore looking for persons in
developing countr ies who would
like to write reviews/abstracts for
us. These persons should have
enough authority to produce a
valuable abstract for inclusron in

.  WA N  T  E  D  o

I would like to get in touch with people involved in ostrich farming.
My project area is in southwestern Nigeria in two agroecological
zones: rainforest and derived savanna. Farmers in the derived
savanna keep cattle, sheep, goats and pouliry, including chickens,
turkeys, ducks and guinea fowl. Management of these birds varies
lrom free range t0 intensive. Extension etforts t0 improve practices
increased the farmers' stock and income. To further increase income,
we would like to introduce large birds like ostriches. Available infor-
mation indicates that these are adaptable to our environment.
Further information from iarmers, associations, scientists and
researchers 0n management, health, breeds and collaborative
research will be highly appreciated. A repofi or case study 0n intro-
ducing ostrich farming into new agroecological systems would also
be of great help. Thanks!

Write to: Dapo 0gunremi, 0gun State Phased Agricultural Development pr0ject, 6/8
Whiteley Ave, GRA lbara, PMB 2122, Abeokuta, Nigeria.
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the ILEIA database. The
abstract should be orodu-
ced on a diskette in ASCil.
A fresh diskette would be
sent with the book to be
reviewed.
The abstract should be

about 300 words. We
would reserve the right to
bring the review into line
with our'sustainability
focus'without prior notifying of
the reviewer. In return, we offer a
copy of the reviewed book. A
good way to enrich your library,
or your institute's library, and
read its contents at the same
timel

lf you want to be considered for
this activity, write to Wietse
Bruinsma, ILEIA's documentalist,
indicating what your level of edu-
cation, experience and specialisa-
tion is.

UPCOMING NEWSLETTERS
Response to our call for experien-
ces in Cutling Back on

=FV
tF.'^ a

Chemicals, for the second issue
in 1993, has been overwhelming.
Thanks very much for sending us
so much valuable information.
We might even consider publis-
hing an extra book on the sublect.
The third issue this year wilt deal
with all kinds of activities After
the Harvest and Betore the Next.
We are seeking arlicles especially
on how low-external-inout tech-
niques are applied in processing
and handling harvested products
and byproducts at farm or village
level. As most food-processing
and, in many areas, also marxe-
ting is done by women, particular

attention should be oaid
to women's role and
labour inputs; ways of
making their work easier,
quicker or more profita-
ble; and ways of ensuring
that they maintain control
over the benefits of these
activities. Articles are also
welcomed on use and
recycling o{ biomass,

seed selection and storage, treat-
ment and feeding of crop residu-
es and harvested fodder, approp-
riate technology for transporting
products, and local marketing
systems for local economies.
Contributions should reach us by'15 August 1993.
This year's last issue will focus

on 'Slrengths and Weaknesses'
of low-external-input and sustai-
nable agriculture. Because LEISA
attracts a lot of attention nowa-
days at various levels in society,
many questions have to be ans-
wered before it can be applied at
a large scale. This applies for

agricultural technicalities (e.9.
under what conditions does it
produce what and how much for
how long), economic peforman-
ce (assessed on what criteria and
indicators), social issues (who is
benefitting: women, men, far-
mers, national economy) and
cultural aspects (what is local
knowledge base, how can suc-
cesses be shared). Closing date:
1 September 1993.

I

What do you think of ILE|A?

As you may recall, we sent our a
questionnaire together with
Newsletter 9212, asking your
opinion on the ILEIA Newsletter.
We also sent out a longer list of
questions to 300 randomly
selected readers and 14 readers
were interviewed. Now that all
information is processed, we
would like to share some fin-
dings with you, The response ro
the longer questionnaire was
really good (30.6% returned),
but the response to the short
questions was rather disappoin-
ting (11.4% returned). We are
therefore cautious not to draw
hasty conclusions.
Unfortunately, the short
questionnaire reached India far
too late, which is also an imoor-
tant aspect to keep in mind when
reading the results.

Readers' background
Almost 90% of the respondents
live and work in the Third Wortd,
mostly in anglophone countries
in Africa (46.6%). Fietdworkers,
trainers and researchers are the
professional groups mainly
reached (each about 25%).The
newsletter is read in governmen-
tal organisations (42.6%) as wetl
as In non-governmental organi-

sations (33.7%) and in interna-
tional organisations as well as in
community-level organisations.
1 1.6% of the respondents sub-
scribe as individuals.

Many respondents mentioned
their environmental concern as
one of the main reasons for
being interested in Low-Externar-
Input and Sustainable
Agriculture (LEISA) (85.4%), but
better productivity with LETSA
was also mentioned by 50.6% of
them.
Two thirds of the respondents

work in areas where ecological
conditions are not very favoura-
ble and purely commercial farms
are seldom found. Although
availability of external inputs is
quite high, most farmers with
whom respondents work hardly
use them. In almost all cases,
women are highly involved in
farming and female-headed nou-
seholds are quite common.

Your opinion
It was encouraging to see that
almost 70% of the respondents
read 75o/o or more oJ the news-
letter. As more than 90% of the
respondents share the newslet-
ter with one or more other peop-
le, readership by far exceeds

6500 (the present number of
subscribers). The newsletter is
considered to be most useful for'increased general understan-
ding of LEISA' and 'relevanr
information on LEISA techni-
ques'. Half of the respondents
want more information on tech-
nical aspects, while more infor-
mation on economic aspects and
on sociocultural and policy
aspects is a wish of almost 20%.
ILEIA should give more ecologi-
cal, economic and social back-
ground information on exoeri-
ments or techniques described
in articles, so that their relevance
can be more easi! judged.
Supporting networking activi-

ties (local information centres,
regional workshops and newslet-
ters) is seen as ILEIA's most
important future task by 50% of
the respondents, closely follo-
wed by providing information on
LEISA and raising awareness.
ILEIA should further continue (or
even expand) its publishing acti-
vities and it should heln to make
publications available in other
ranguages.
Participatory Technology

Development is not so much in
the minds of readers as is LEI-
SA. Still, many respondents feel

ILEIA should further devetop the
concept and that more informa-
tion is needed.

0ur conclusion
The greatest need to which we
should respond is the need for
more information on technical
aspects of LEISA. Networking is
seen as a very important tool for
promoting LEISA. ILEtA could be
more involved in supporting
local networks, helping them
organise local workshops and
start local information exchanoe.
The newsletter is on the right
track and its publication should
be corrt inued. ILEIA could play a
more active role in facilitating
the translation of LEISA informa-
tion. Although women play an
impoftant role in agricultural
production, the effect of LEISA
on their day-to-day life is often
underestimated. Therefore, I LEIA
should pay more attention to
gender aspects.

ILEIA staff is now working on
formulating f uture activities
which could respond to these
needs. Thank you very much for
showing us the direction which
these future activities should
take.

I
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Dear Editor,

Thanks for publishing the letter of Louise Fortmann, Llniversity of Catifornia, \JSA, in the
December issue of 1992. The idea of giving credit to villagers is excellent. Making them
authors is not sufficient. Lessons from them are to be learnt. Their rich, environmentally
sound and fruitful practices which are tested for years and years, have to be nuftured and
universalised. Our role is to sustain and promote their knowledge for the benefit of man-
kind, present and future.

With kind regards,
Ganesh P Gupta, Maharshi Vedvyas Foundation for Studies in Cooperation,
73 Nawabganj, Varanasi22l 010, India

ILEIA
NEWSLET]TER

march 1993
volume I no.' l

ILEIA (lnformation Centre for Low-External-
Input and Sustainable Agriculture) was esta-
blished in 1 982 by the ETC Foundation and
is funded mainly by the Netherlands Ministry
of Development Cooperation. Project funds
are assured ti l l  early 1 994.

ILEIA's long-term objective is to contribute
to a situation in which Low-External-lnput
and Sustainable Agriculture (LEISA) is:
. widely adopted as a valid approach to

agricultural development, complementary
to high-externallnput agriculture

. recognised as a means to balance locally
available resources and local knowledge
with modern technologies requiring
inputs from elsewhere.

. valued as a useful perspective in plan-
ning and implementing agricultural
research, education and extension,

. developing and consolidating its stock of
knowledge and scientif ic basis.

LEISA is agriculture which makes optimal
use of locally available natural and human
resources (such as climate, landscape, soil,
water, vegetation, local crops and animals,
local skil ls and indigenous knowledge) and
is economically feasible, ecologically sound,
culturally adapted and socially just. The use
of external inputs such as mineral fertilisers,
pesticides and machinery is not excluded
but is seen as complemenlary to the use ot
local resources and has to meet the above-
mentioned criteria ot sustainability.

ILEIA seeks to reach these objectives by
operating a documentation centre; publis-
hing a quarterly newsletter, bibliographies,
resource guides etc; holding international
workshops; and supporting regional netw-
orks in the Third World.

BACK COPIES ot the ILEIA Newste(er
are available: (US$ 5)
Vol.3/No.1: lntegrated nutrientsupply
Vol.3/No.2: Diversity
Vol.3/No.3: Microclimatemanagement
Vol.4/No.1: Mountain agriculture
Vol.4/No.3: Participatorytechnologydevt
Vol.4/No.4: Enhancingdrylandagriculture
Vo l .s /No.1 :  D iscuss iononsus ta in rna

agriculture
Vol.5/No.2: Intensifyingagriculturein

humid areas
Vol.5/No.4: Localvarieties
Vol.6/No.4: Networkingtowards LEISA

(register of network members)
Vol.7/No. 1 /2: Assessing farming techniques
Vol.7/No.3: Learningforsustainable

agriculture
Vol.7/No.4: Searching for synergy
Vol.8/No.'l: Creating a heallhy environment
Vol.8/No.2: (reprint) Let's work together
Vol.8/No.3: Livestock sustaining livelihoods
Vol.8/No.4: Whoseenergy?
(issues not listed are out of print)

Also available: Participatory Technology
Development in sustainable agriculture:
an introduction. 1989. 40 po. US$7.50.
Le d6veloppement participatif de tehno-
logies, a translation into French of ILEIA
Newsletter Vol.4/No.3 (US$ 5).
Third World readers may request a lree copy.

The opinions expressed in the articles do not
necessarily reflect the views of lLElA.

Readers are encouraged to reprint or trans-
late articles with acknowledgement. Please
send a copy of any reprint or translation to:

'i?'o

ILEIA PO Box 64 NL.383o AB Leusden Netherlands
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