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DEAR READERS

On page 34, you may read an update on ILEIA's exciting new acti-
vities. Starting with this year's December issue, we hope to share
with you what we learn together with our partners in Ghana, Peru
and the Philippines.We hope that at the same time, you will conti-
nue to share with us whatyou learn.The ILEIA Newsletter remains
a platform for discussion and sharing experiences.ln the next
three issueg the dryland savanna area of Ghana, the high moun-
tain valleys of Peru and the lowland floodplains of the Philippines
will be the pilot sites for our learning.By complementing this with
your contributions to the Newsletter, we hope to broaden our learn-
ing base. Experiences and information from other regions will get
ample attention.We see this focus on the three "pilot sites" as a
chance to develop participatory methods for development of
sustainable agriculture.We also hope that working closely
together with partner organisations in preparing the Newsletter
will improve its quality.

This issue of the Newsletter covers a problem every farmer faces:
weeds.The articles show thatthis theme is very diverse and
touches upon problems which are at the root of unsustainable
agriculture: e.g. large-scale, high-input technology packages,
soil and forest degradation,labour division and the erosion of
knowledge on the diversity of species. Beside information on
traditional use of "weeds", articles present very interesting ways
of solving weed problems.When comparing the different,
sometimes contradictory approaches presented one feels an urge
for further discussion.lLElA invites you to join this discussion.
Please write us your comments and your own experiences!

The Editors
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The yield oJ weeds
Paula von weizsdcker lived with a larm family in south India tor eight
months and learned that there is more to weeds thatn decreased crop
yields and labour needs. on two farms practising organic farming,

weeds were found to feed both the famity and their tivestock.
Many species are used as medicine, for pest control purposes,

as green manure or mulch.

6

Sefective weeding
Farmers in Nicaragua study the growth habit of different weeds in

coffee to come to a more efficient control. ln workshops farmers obserue
weeds, dr.scuss them and design appropriate management practices.
The farmer groups continue their meetings and agree on experiments

to be carried out. serective weed management leads to tewer
aggressive weeds, more complete and continuous soil cover and

lower weed control costs.

22

Ox.weeders reduce worktoad
Farmer Research Groups in northern Tanzania have recenily completed
their third season of testing an oxen-drawn weeder. women farmers are
especially happy with the results: their workload is reduced at a time of
the year when they make extremely long working days. Moreover, they

could still intercrop the maize with their tood legumes. The Farmer'
Research Groups now go to neighbouring villages with the weeder tied

to a bicycle, to respond to their request for training.
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Between love and despair
When we requested articles for this issue of the ILEIA Newsletter we didn't
expect to receive so many examples of positive functions of weeds in small
farmer agriculture. This shows that weeds are not just bothersome and have to
be eradicated with all possible means, an impression onci gets lrom the bulk of
agricultural research on weed management.

Editorial

fraditional farmers make a distinct-
I ion between good weeds, which are
I often not even seen as weeds, and

bad weeds (see box by Sharland). Good
weeds wanted for their value as food, feed,
(medicinal) herb, fertiliser,. trap crop or
positive effect on crop growth are left on
the field as intercrop. Others are taken
away to prevent competition with the main
crop. But also these weeds are often used
as feed, mulch or on the compost pile.
Some may be so noxious they have to be
burnt to prevent their spreading. But in
general, in ecologically balanced farm
systems, weeds are not a serious problem
and can be controlled by "relaxed" weed-
ing (Thijssen, p.20). As Pandeya (p.8)
explains it, weeds can be so valuable that
they are "loved and protected"! Also many
other articles demonstrate how farmers
benefit from weeds (e.9. Von Weizsdcker,
p.6).

No weeding
In shifting cultivation systems excessive
build-up of weeds after one or more crop-
ping seasons is the sign to move to new
land. In this way high labour inputforweed-
ing is avoided.'However, when fallow peri-
ods become shorter problems with weeds
increase. In traditional and ecological agri-
culture examples of permanent agriculture
are available where weeds are no problem
at all. These could be called no-weeding
systems. Traditional coffee production in
Colombia (Goetsch, 1995, see "lf youwant
to know more", p.28) seems to be such an
example just as "Natural Farming" based
on the principles of no cultivation, no
chemical fertiliser or prepared compost, no
weeding by tillage or herbicides and no
dependence on chemicals, as developed
and practiced by the famous Japanese
farmer Fukuoka (Fukuoka, 1978, see
Bunch p.18). But also the green manure /
cover crop systems De Freitas (p16) and
Bunch (p1 8) write about come close to this
ideal.

Increasing weed problems
Still, for more and more farmers weeding
becomes the main bottleneck and it even
brings them to despair when farming virtu-

Women weeding a maizefield in Tanzania.

ally becomes impossible due to excessive
competition from aggressive weeds and
lack of regenerated fallow land. Amanor
(p.12) gives two reasons for increasing
weed problems in the forest edge of
Ghana: savannization due to deforestation
and soil degradation due to intensive crop-
pin$ systems using deep ploughing and
agro-chemicals. Here, weeds are symp-
toms or indicators of environmental degra-
dation. By weeding, the causes of these
symptoms are not taken away. Weeding
may even lead to further environmental
degradation due to soil erosion. Van Keer
and Turkelboom (p14), however, show
that the relation between soil conservation
and weed management is very complex.
Soil conservation often has to be com-
bined with improved soilfertility and weed
management.

Decreasing productivity due to nutrient
depletion makes it necessary for farmers
to cultivate more land. This means that
also more weeding has to be done. As
weeding is often a culturally defined task of
women this means thatthey have to work
even longer hours during the peak weed-
ing season. Also where commercial crops
become popular the labour load (of wom-
en) often increases and farmers get inter-
ested in labour saving techniques such as
oxen-drawn weeders (Roeleveld et al
P'2:4).

In low-external-input agriculture soil
degradation, nutrient depletion and
increasing weed problems go hand in
hand. The increasing problems in West
Africa with the parasitic weed Striga which
grows on the roots of especially grain
crops such as sorghum and millet is an
example of this. An effective solution to
combat Striga still has to be developed
(Joenje, Top six, p28). But Thijssen (p.20)
reports on the exciting newfinding in west-
ern Kenya lhat Calliandra calothyrsus, a
popular agroforestry species, can consid-
erably reduce infestation of Striga in
maize. Also the local fast growing tree
Croton megalqcarpus has similar allelo-
pathic effects on the growth of Striga.

Soil cover
Amanor (p.12) shows that farmers some-
times develop ingenious simple solutions
that take much of the backbreaking labour
outof weeding. In SantaCatarina, in South
Brasil, the use of zero tillage and green
manures/cover crops (gm/cc) is now wide-
ly being adopted for most crops (Freitas,
p16). This has stopped soil degradation
and soil erosidn due to excessive plough-
ing and harrowing and the use of agro-
chemicals. lt has also increased product-
ion and loWered the need for fertilisers,
herbicides and labour. Farmers in Santa
Catarina now use over 60 species of
gm/cc's.

For Bunch (p.1 8) this is one of the proofs
which brought him during a 12 year long
"odyssey of discovery" to the insight that
agriculture in the humid tropics has to be
based on the five principles: Maximize
organic matter production; Keep the soil
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I covered; Zero-tillage; Maintain biological
diversity; Feed plants through the mulch.
ln fact this is exactly what nature does. In
order for humid tropical agriculture to be
both highly productive and sustainable it
must imitate the humid tropicalforests. Will
this revolutionary concept of agriculture
finally be accepted? The experiences with
succession agroforestry (Goetsch, 1995)
and analog forestry (palihawadana, 19g2.
see p.28) profide even a more radical oroof
for this concept. The potential of agrofo-
restry to reduce weed infestation
(Thijssen) can be explained from the same
concept. However, forests are very com_
plex ecosystems. By just planting trees
you do not have a forest. Therefore it is
understandable that, as Van Keer and
Turkelboom mention, agroforestry
systems can also be sources of weed
infestation. Weed problems are not at all
easy to resolve as drastical changes of the
system may be needed to cure the real
causes of the problems.

Situation-specif ic management
Mulching is not a solution in ail cases. Van
Keer and Turkelboom report that in the
highlands of Northern Thailand no-tillaoe
means no rice. Even in Santa CatarirL.
Brasil, gm/cc's were only widely accepted
after appropriate equipment for no-till
farming had been developed. Van Oyen
(p.10) shows the two faces aggressive
weeds can have: that of a noxious weed
which give farmers lots of work and that of
aneffective green manure.

There are many different ways of weed
management: from prevention by cultura{
measures, manual weeding, animal power_
ed weeding and herbicides to ecological
measures such as burning, flooding, shad_
ing and allelopathic warfare. For different
agroecozones, crops, land use intensity,

6

market orientation and resource availabil_
ity, different situation-specific weed man-
agement strategies are needed. The deci_
sion which strategy to adopt depends on
many'factors of which costs (cash and
opportunity) and labour availability are
often most decisive. Santhakumar (p.25)
shows how changing economic conditions
can place (women) farmers in a ditficult
position. This also makes clear that in this
weed issue the gender aspects of weed
management are unsutf iciently covered.

Which strategy is best?
It is not always easy to recommend specif-
ic strategies. Are oxen-drawn weeders the
right solution in the case described by
Roeleveld et al.? Or will this approach
induce an increase in soil erosion and
nutrient depletion and hence in long-term
an increase of noxious weedS? Do these
farmers have to go through a similar learn-
ing process as farmers in Santa Catarina.
Brazil? Or can short-cuts be made to land
husbandry which is ecologically sound?
Ready answers are not available for most
situations. However, attempts are being
made to develop ,,lntegrated Weed
Management" strategies which make bet-
ter use of ecological principles and farmer
knowledge. Staver et al. (p.22) reports on
the development of a "selective Weeding,'
concept for smallholder coffee farmers in
Nicaragua. Comparison of three different
approaches to weed control revealed pos_
itive'and negative effects. Selective weed-
ing was comparable in cost with conven-
tional non-selective weeding and used
less herbicides. Selective weeding without
the use of herbicides decreased the yield
of coffee. Currently further improvements
of the approach are being developed
together with the tarmeis.

It can be concluded that practices of weed
management and the closely related prac_
tices of soil conservation, soil fertility and
pest management are starting to change.

Farmers plant upland fice in a fietd where weed
and organic residues arc used to estabtish trash
lines for ercsion contro!.

But is it going fast enough? To speak with
Mr. Roland Ristow, farmer in Santa
Catarina (Freitas) "only farmers who man-
age their land in an ecologically sound way
have a chance to survive,'. This should be
a serious challenge for researchers, devel-
opers and policy makers to analyse the
ecological basis of the type of agriculture
and the economy they are supporting.

T
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The Moru concept of weed
The Moru of Southem Sudan are an agricuF
tural people, who practice largely subsis_
tence agriculture in an area where the popu-
lation density is low. The fields are surround-
ed by the wild environment so that wild sp+
cies, many of which are used forfood, fibre.
medicines etc. interad with the cultivated
areas. This affects how weeds are per-
ceived. The Moru word closestto the English
word "weed", and therefore used to translate
it is Kangwa. lt is'not however fully equiva-
lent in meaning. Kangwa is not limit6d to
what is understood by the English word
"weed", but is used generally for refuse that
has no secondary use, and in the garden for
weeds, but also for branches and leaves cut
during cultivation, and the small piles of rutr
bish madg during weeding. lt is the charac-
teristic of not being of use that reflects the
Moru concept of a weed. A useful plant that
grows in the garden may be lbft even though
it was not planted, and therefore does not
become a weed.

From: The understanjing of weecs in a tradi-
tional soclety by Roger Sharland, REAp, Box
761 17, Nahobi, Kenya. Full paper available from
ILEIA on request.

5I L E I A  N I W S I E T T E R .  O C T O B E R  t 9 9 5



Sangeetha cooking witd amaranthus leaves,

Drawing by Paula von Weizsdcker.

plant growing wild on the fields, but it really
doesn't deserve to be called a weed. To the
hungry man, it means food, to the hungry
cow, fodder, to the sick man, cure. The
spinach prepared from young shoots and
leaves is really something worth trying.
"The small black berries are especially
good for growing children", a mother told
me. Literature says they have a high con-
tent in vitamin C (Sathyavathi 1994, Rao
1990). The use as food and medicine is not
strictly separated, a characteristic of ayur-
veda healing tradition. The plant doesn't
spread easily, so farmers usually try to
encourage it where they can. Pafthinium
hysterophorus is an example of the other
extreme. The farmers on the two study
farms try to pull it out before flowering.
Other farmers just burn it. The plant is poi-
sonous to cattle, spreads easily and is
problematic even as compost because its
seeds remain viable for so long.

Various uses
How many species of weeds are used for
which purpose? Fig. 1 summarizes the
result of the study forone of the farms. Total
biomass of weeds was up to 2 kg dry bio-
mass per square metre and year, depend-
ing on the crop and type of cultivation. The
ways in which weeds are putto positive use
range from food, fodder, medicine and pest
control to compost and green manure.
Food. Fifteen different species were being
used as food on the farm. In the case of
Physalis mi nima and Solan u m n ig ru m, lhe
ripe berries are eaten raw, the berries of
Solanum toruum are cooked. Amaranthus
viridis, Altemanthera pungens, Oxalis cor-
niculata, O. acetosella and Portulaca ole-
raceawere the favourite weeds for prepar-
ing cooked greens. Wild amaranth has a
much higher resistance to drought when
compared to the cultivated forms. The
great hardiness of some edible weeds can
turn out to be a great advantage in times of
scarcity.
Fodder. A good 507" or more of dry weight
of total fodder for livestock came from
weeds on the farm. Animals were either
given the freshly weeded plants or taken to
graze on the bunds, on newly.harvested
fields or such fields where there was no
danger of the cow eating the crop. Nearly
all grass species are relished by cattle as
well as a number of dicots: Rothia indica,
fulnonia geniculata, Ageratum cony'
zoidesand many otherb. A number of spe-
cies, on the other hand, are not eaten by
cattfe at aff, such as Croton sparsiflorus,
Eupatoium triplinerue, Parthinium hysten
ophorus and Calotropis gigantea. This type
of information would be very hard to come
by for.a merely observing scientist. The
author of this article, through her participa-
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The yield of weeds

he study was carried out between
May and December 1994 on two
small farms of six and ten acres in

Bangalore and Mysore Districts,
Karnataka, India. The seasonally drytropi-
cal climate has most of its total annual rain-
fall of 800 mm during south-west monsoon
season between June and September. The
mean annual temperature is around 24"C.
Soils are mostly feftile, varying from red soil
to black cotton soil. As main crops farmers
grow paddy, sugarcane, ragi, maize, coco-
nut and several pulses. Livestock usually
consists of cows, bullocks used for plowing,
poultry, sheep and goats. More than three
quarters of the food consumed is produced
on the land. Both farms practise organic
agriculture and the common practice for
weed control is hand weeding. Species dis-

When trying to evaluate the cosls and benefits ot a strategy tor weed
management, we usually look at parameters such as crop yields, labour
requirements, costs of purchasing herbicides and many more. There is one
blind spot in nearly all such studies: the yield of weeds, the potential for
positive use ot weeds. A substantial portion of the tood for people, animals
and soil can come trom weeds. This is shown in a detailed case study on two
small farms in South India.

Paula von Weizsicker tribution and biomass production of weeds
was recorded by a random sampling meth-
od. Detailed maps were drawn and soil
samples taken. However, to complement
this scientific approach, it was the convivial
approach that filled my herbarium sheets
with dried specimens and scientific names
with meaning. Living on the farms, sharing
the meals, working on the fields and weed-
ing of course... I thank the families I lived
with for sharing their wisdom. For every
single species of "weed" encountered on
the farm, the family was asked what partic-
ular advantages and disadvantages this
plant meant for them. Altogether, informa-
tion on more than 150 weed species was
collected. Here are the details for just two
plants.

Encourage or burn?
Solanum nigrum, of the tomato family
(Solanaceae), known as "ganaki sopu".is a
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tory approach, was able to check whether a
weed is really edible by having it for lunch
and to confirm what the cows eat and what
they don't by taking them out to graze!
Medicine. For 40 out of 79 species on the
farm, medicinal uses can be found in litera-
ture. But the focus in this study is on the
actual, not the theoretical use of weeds, so
note that all numbers in Fig. 1 refer to the
farmer actually using the plant for a given
purpose, not to the literature on weed uses.
In the case of medicinal use, at least g
weeds are known to the family as being
medicinal, but would of course be used onlv
if illness or accident occurred.
Pest control. Some ,,weeds,, such as
Ocimum canumare collected and added to
grains for storage to reduce storage pests.
Others such aS Catotropis gigantea and
Argemone mexicana are used to prepare
antifeedant sprays in the same wav as is
done with leaves from the famous neem
tree (Azadirachta indica). Still others unfold
their potential on the field itself, so that it is
difficult to say whether the farmer is usino a
weed for pest control when all he does'is
simply leave the plant alone instead of pull-
ing it out.
Other uses. A number of weeds are ',holv'
plants. The flowers of Gonphrena globosa,
Clitoria terneata, Leucas aspera and others
are used for decorating statues of Hindu
godesses and gods. "Broomstick grass,'
(Aristida adscensionis), is used for making
broomsticks, the abundant shrub Lantani
camara makes excellent fencing material,
other weeds are valued as snake deter-
rents, for making baskets or as string for
tying bundles. The list of such obvious and
practical uses is almost endless.

Uses in the field
More varied and breeding ground for con-

Fig.l How many species ol weeds are used for
what purpose?

(total number of weed species on the farm = 79)

= rare species

[ 
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Figure 1
On a small South Indian farm lg of the totat of
79 weed species are used as lood by the farmer
and his family. 17 species are used as fodder.
9 as medicine, 6 for pest contrc! and 9 for other
purposes. The remaining part of the biomass is
always used as green manure, compost or mulch.

Farmers have their views on these ques-
tions and so have scientists. The answer
depends on whetherwe use a short-term or
a long-term perspective.

Weeds being used as compost, mulch
and green manure comes last because it is
the "weed sink". All weed biomass that was
not used for any of the above purposes was
always used to feed the soil. Some weeds
like Cassiatoraor Rothia indicaare consid-
ered pafticularly good for making compost,
but even a weed left to rot on the field after_
weeding can be considered a green
manure. 14/o ol weed species on one farm
and 19% on the other were nitrogen-fixing
plants.

Yield
The number of species used for a specific
purpose is not a good indicator for weed
yield. Some species are so rare thev
wouldn't even make a single meal in a yeai,
while others are so abundant you can make
a large spinach dish for the whole familv
every week. That is why each bar in Fig. 1 ii
divided into three abundance classes-

The study on two farms in South India
showed that a large number of weed spe-
cies is used for a wide variety of puposes.
Biomass production of weeds is consider-
able and the useful species are in pafi very
abundant. So the blind spot in conventional
cost-benefit analysis turns out to be rather
a whole blind eye. For the two farms stud-
ied, the application of a herbicide as an
alternative measure for weed control would
be a threat to the food supply for people,
animals and soil. This is not to say that the
loss of weed biomass as a cost might not be
outweighed in some cases by the benefits
of applying the herbicide, such as a
decrease in labour requirement or an
increase in crop yield. But there is no rea-
son to assume that all weed biomass that is
lost will be compensated for by an increase
in crop yield. There are many examples in
weed crop ecology where the complemen-
tary use of resources allows the combina_
tion of weed and crop to outyield the crop
alone by far (Aldrich 1984). Annidation. i.e.
the principle of the complementary use of
resources, has been the basis for develop_
ing highly productive systems of intercrop-
ping and mixed crops. The coexistence of
weeds and crops, interspersed with weed-
ing at certain stages during crop develop_
ment can even be seen as a specialised
form of intercropping that makes optimal
use of the limited resources available.

I

Paula von Weizsdcker, pO Box 130.165, D-53061
Bonn, FR Germany.
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troversy are the functions of weeds while
still rooted in the field. Most farmers agree
that weeds on field borders play a role in
preventing erosion. But do they help pre-
vent pests by providing diverse breeding
ground for predators or do thev house
pests? Do they protect the soil from the
scorching sun or do they rob the crop of
what little moisture there is? Do they bring
up additional nutrients from the sub-soil or
do they take away nutrients from the crop?

Farmers smile at the sight of weeds

A short participatory study carried out by the farmers and staff of the ,,Herb-based community
Health and Eco-Development Programme" in Thiruvarangulam block, pudukottai District, Tamil
Nadu, India, revealed that quite a number of different weeds are used. When asked about their
feelings on weeds, farmers say that only at the excessive growth of certain weeds, they must be
removed' "The cost of removal and also the difficulty to get one or two labourers to work with fam-
ily members come to mind". However, looking at certain weeds, a smile is noticed on the face of
farmers, especially women. "we long for the rains and growth of certain grasses and weeds, as
they are useful as fodder for our animals." lt is a common sight in the villales to see women and
schooFgoing children, immediately when the school closes at 3.30 pm, running to the fields to coF
lect grass for animals and greens for cooking in the evening. When asked to rist tn" Jitr"r*t
weeds and their uses, farmers came up with 13 different fodderspecies, 10 species used forfood,
13 weeds used as medicine and two green manure species. other uses mentioned were grass-
es with long roots to block the channels ol water irrigation when needed, and grasses mixed with
clay to raise the bunds to prevent soil erosion. weeds are further used as mulch around fruit trees
and as fencing materials.
several examples were given of management practices to control the growth of weeds. For

example, to eradicate cyperus rotundus, pigs are let in to dig up and eat the small tubers deep
down in the soil. "When Cypress is found excessively, that farticular plot is planned for paddy
tield. More green reaves are added and ploughed in. The waiting period is increased from 1o days
to 25 days to let the Cypress completely die out.,'

Anne victoria, No. 4 Annai Nagar, NGGo Extension, Nizam corony, pudukkottai 622 oo1, India.
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"We love and protect it"
The weed Gandhejhar (Ageratum
conyzoides) abou nd s th rough out the
rainy season in the rainfed uplands
("bari" Iands) of the toothills and mid-
altitude area (600-1500 m asl) ot the
Western region of Nepal. More than
80o/o of the total annual raintall (1500
mm) talls from June to September
and the winter is accompanied by
long dry spells and few erratic rains.
Maize @ea mays) tollowed by winter
crops is the area's major cropping
pattern. Winter crops, mostly wheat
ffriticum aestivum), rapeseeds
@rassica spp) and barley (Hordeum
vulgare) usually suffer trom moisture
stress during the whole cropping
period from emergence to maturation.
To get good emergence of these
crops monsoon rain residue is
indispensable. Gandhejhar, the living
mulch, plays an important role to
protect the soil from drying out
during the long transition period
between the maize harvest and the
emergence of winter crops.

CN Pandeya

aize harvesting ends late
September. As yet, the monsoon
may continue and the clay-rich

soil doesn't allow proper land preparation.
Even when the rain stops and the field is
ploughed, it is still too early to sow wheat
and the bare field may dry out. Thus, until
the second week of October (about two
weeks after the maize crop is harvested),
land preparation is generally not started.

Various socio-cultural aspects influence
land cultivation. The farm community com-
prises a heterogenous ethnicity where the
Hindu Brahman (Superior Castes) pre-
dominates. Women and Brahman male
farmers never plough the fields. Bullocks
are the only source of draught power and,
even so, owned only by about 21% of the
families. Families that do not own bullocks
could hire them from neighbours or agree
to use them paying two mandays labourfor
a pair. Hindu's great festival Dashain,
which is mostly mid October, comes near-
er. Hindu culture forbids ploughing during
some of the days immediately before
Dashain, the annual funeral ceremonies of
dead ancestors. Apartfrom this, ploughing
is brought to a stand still in each new moon
and full moon and for four days during
Dashain. Because of these cultural restric-
tions to cultivate the land and the uncer-
tainties in getting in the scarce ploughman
and bullock pair, planting of winter crops is

Farmers cutthg Ageratum lor animal leed and
cultivating land for winter crcp planting.

delayed until mid November. Some fami-
lies escape these difficulties and manage
to sow the crops earlier, but majority of the
fields are cropped after Dashain. lf these
uplands were bare during this long fallow
period, large amounts of water would be
lost through evaporation. Since there is no
alternative source of water supply, not
even to meet the requirement of seed ger-
mination, therewould be a completefailure
of crops.

Living mulch
Fortunately our bari lands are naturally ful-
ly covered by Gandhejhar during this fal-
low period to checkthe soil moisture evap-
oration. The weeds are cut out from the
lower edges of the terraces when the
ploughing starts. Until that day the weed
cover is not disturbed but left there to
shade the field and reduce evaporation.
Though the information about the water
balance in the field due to the reduced
evaporation and the weed plant consump-
tion is not available, observations show
that it is often very ditficult to cultivate the
very dry soils of bare lands. Moreover,
seed emergence is low in these fields.
Ploughing immediately after removing
Gandhejhar is easy. Moist and clodless tilth
is obtained. Winter crops grow there more
vigorously. This reveals that the soils of the
weed covered field retain moisture for a
longer period than those in bare lands.
Mann and Singh (1977) suggest to allow
weed growth in fallow periods, which,
according to them, conserves soil and
moisture. Michael and et al (1977) mention
that consumptive water use decreases
after crops, particularly annuals, reach
maturation. Gandhejhar at maize harvest-
ing time is at around maturity stage and
being an annual herb, its water use pattern
could be in line with Michael's observation

on annual crops. Reduced evaporation
loss due to the mulching effect of weeds
accompanied by a reduced transpiration
loss could be the reason that imparts
etfects on moisture reservation in the field.

Use after harvest
In addition to the water conservation func-
tion, Gandhejhar is used in a variety of
ways after being collected from the field. lt
is fed fresh to ruminants and it is also used
as mulch on winter potatoes and in kitchen
gardens. lt dries there and when removed,
it is further used as hay and/or bedding
materials for livestock. Either in the form of
leftover animal feed or bedding material
Gandhejhar also adds, in considerable
quantity, to the farm yard manure.

But Gandhejhar has disadvantages too.
After the third or fourth monsoon shower in
June, it comes up densely in the field and
severely hampers the growth of maize
plants. We turn it down with a spade and
the remains are cut and fed to animals. The
second flush of Gandhejhar during the tas-
selling stage of maize crops grows without
any apparent detriments to the standing
crop. Rather, it later conserves the valu-
able soil moisture. We love and protect it
until the first ploughing!

T

CN Pandeya, Pakhribas Agricultural Cenlre,
Dhankuta, Nepal.
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Although weeds in
Niger are generally

considered to cause
more harm than good

if not controlled and
weed control causes a

Iabour peak in crop
production, various
weeds arc traded as

feed, food or
construction material_

Weeds are
undesirable at the
onset.ot the rainy

season as they may
cause yield loss, but

their occurrence after
mi llet floweri ng entails

little yield loss and
farmers exploit them

for various purposes.

e
E
I

d

sequently eaten by animals without any
harm. The grass is a reliable feed, since il
persists until the next rainy period. Women
gather C. biflorus grains to prepare a por-
ridge after cracking. M. tidentata is appre-
ciated by all animals and remains on the
grassland for about four months after the
rainy period. lt is well suited for preparing
hay and silage (Bartha, 1920). Further live-
stock diet improvement is attributed to
M itracarpus scaber (Hinkinia-Kangue) and
Ceratotheca sesamoides (Ganda Foy).
They are not suitable for haymaking but for
silaging. The leaves of C. sesamoides are
used as a vegetable. M. scaber remains
green until about three months after the
rainy season. Apart from the palatabilig of
specific weeds, weed vendors stressed
their medicinal value for people and ani-
mals.

Generating income
Throughout 1 992-1993 there was always at
Ieast one fodder weed traded at surveyed
markets. Weeds were traded as green,
fresh material from May to November or as
hay during the dry season. The market val-
ue for fodder weeds was 67% higher than
for millet stover. Prices of lodder weeds are
intuitively based on the crude protein con-
tent, which is the most limiting factor in live-
stock production, particularly for dairy cows,
nursing ewes and young stock. Farmers'
income may increase via the trade of
weeds, especially during years of poor grain
harvest. The market value of perennial
grass Andropogon gayanus (Subu nya) is
determined by its value as a construction
material for mats, fences and roofs. Farm-
ers exploit weeds if it is a marketable com-
modity. This is best exemplified by the culti-
vation of the tiger nut Cyperus esulentus
(Hanti). This weed is considered worldwide
as one of the worst pests and many

resources have been spent with limited
success on its control. Yet in Maradi state,
eastern Niger, tiger nut is cultivated for
expon to Nigeria (Roesch, 19S6).
Revenues from this "weed" exceed those
from the typical cash crops cowpea and
groundnut.

Erosion control
Weed infestation increases on millet fields
due to the application of organic materials,
but this helps to reduce wind erosion.
Farmers plant A. gayanusto mark border-
lines of fields and to capture wind blown soil
particles. At the ICRISAT Sahelian Center,
A. gayanus trapped about 2,000 Vha of
sand during 3 years (Renard and
Vandenbelt, 1990). Farmers who favour
this species have to choose between its
anti-erosion features or its use as construc-
tion material, but can rarely have both.

The role of weeds either as animal feed,
as a means of generating income or to
reduce wind erosion may thus be more
important for the low-external-input farm-
ing systems in Niger than presenfly per-
ceived by researchers.

I
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The role of weeds in Niger
John Lamers and Frank Emhardt

ivestock plays a key role in the tradi-
tional household economy of mixed-
farming systems in Niger. During the

rainy season, feed demands of animals
can be satisfied by fresh grasses and her-
baceous plants. At the onset of the dry sea-
son, animals prefer millet leaves and
weeds to millet stalks. During the dry sea-
son feed is most limited due to the scarcifu
of biomass from natural pastures and the
decomposition of stover. At rural and
urban markets, fodder weeds such as
Alysicarpus ovalifolius ("Gadigy,' in local
Djerma language), Commelina forskalaei
(Balassa), Eragrostis tremula (Kullum) and
Zornia glochidiafa (Markbu) are traded.
Laboratory analyses of these weeds
revealed a two times higher crude protein
content than low quality roughages such
as millet stover.

Farmers know what animals like
An informal survey showed farmers' knowl-
edge about animals' preferences for differ-
ent weeds. E. tremulawas ranked first, fol-
lowed by C. forskalaei, Cenchrus biflorus
(Dani) and Merremia tridentata (Kongo
Zara). The grass E tremulacan be cut sev-
eral times during the rainy period and it is
eaten by all animals. lt can be ensilaged or
used for broom production. C. forskataei is a
good fodder and suited for the preparation
of silage. Under wet weeding conditions it
regenerates fast. Both E. tremula and C.
forskalaei usually emerge after the first
weeding. C. biflorusis difficult to weed and
rather persistent under humid conditions. lt
is grazed by most animals in its juvenile
state and as hay after the fall of the prickly
spikelets. The fermentation process during
silage softens the bristles which can be sub-
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Experiences from South-East Asia

Weeds undoubtedly cause great
damage in agriculture. However, in
some situations suclr plants can be
used by farmers to their advantage.
They have learned to manage
populations of weeds and to strike a
balance between competition, soil
protection and weeding costs. ln this
article some examples are given trom
the book "Auxiliary plants ln
agriculture and torestry'. This book is
the eleventh volume in a series called
Plant Resources of South-East Asia
(PROSEA).

Chromolaena odonta (L) RM Klng & Roblnson.
Source: The woild's worst weds.

which are undoubtedly spontaneous pio-
neer species that rapidly invade fields after
the harvest. Very few of these species are
nitrogen-fixing legumes, so the field will not
benefit from added nitrogen. Some of the
species listed by Burkill are well-known
noxious weeds and are treated in "The
world's worst weeds" (Holm et al., 1977). lt
is only with proper management that farm-
ers can make use of them. No soil cover at
all is worse than a weedy one, as loss of
ofganic matter from the top soil, erosion
and leaching of nutrients would rapidly
reduce the capacity of the soilto produce a
crop.

In irrigated rice, the most important
weed control method is flooding. As long
as a rice field is flooded, most other plants
cannot grow or only poorly and can be con-
trolled effectively. Here, farmers use cer-
tain weed species to their advantage. They
are aggressive colonizers and are consid-
ered noxious weeds under many circum-
stances. In this case, however, they are
part of the system: their aggressiveness
makes that other plants that would be
more ditficult to control in the rice crop get
established. Perennial species, which are
often difficult to remove in a few weedings,
are given less chance to get established.
Species used this way should be annual
plants, not forming storage organs for sur-
vival and relying only on seeds for their
reproduction. They should decompose
quickly and not be a host of diseases or
pests of subsequent crops.

In upland crops, these species are also
used, lf they can be eradicated during land
preparation and controlled by weeding,
and if they prevent the spread of more per-
sistent weeds, their advantages as green
manures and cover crops balance the cost
of weeding. Few plants fulfil all these
requirements and only through selective
weeding can they become dominant
"weeds" in a rotation.

Two faces
Ageratum conyzoides 1., or (billy) goat

weed, is one of the best examples of these
"weeds" and among the weeds most com-
monly seen in warm, humid areas through-
out the world. lt can flower within two
months after germination and produces
ample amounts of seed. lt quickly forms a
dense mat of phhts, smothering most oth-
er plants. When the plants are ploughed
up, a new stand will quickly develop from
the large seedbank in the soil. ln some
crops, it is a noxious weed. In sugarcane,
for example, goat weed gets established
late in the rainy season when fields
become too wet for cultivation. They
remain green longer than the cane and
hamper firing the cane before the harvest.

Aggressive colonizers work
Leo Oyen

IIROSEA is an Iniernational
pProgramme in which Indonesia,
I Malaysia, the Netherlands, Papua
New Guinea, the Philippines, Thailand,
and Vietnam cooperate. lt compiles infor-
mation on the Plant Resources.of South-
East Asia. Over 6000 plant species that
are used by man will be treated in a 20 vol-
ume handbook. Each volume will deal with
one commodity group. The texts treating

individual species describe
aspects of botany, ver-

nacular names, uses,
ecology, agronomy
or forestry, genetic
resources and
breeding, and
prospects. Eight
volumes have
been published
sofar. "Auxiliary

plants in agriculture
and forestry" is planned for publica-

tion in 1996. ltwil ldealwith plantswith
indirect benefits to farmers, like green

manure and cover crops, shade
trees, trees and shrubs

used in agro-forestry
and in revegetat-
ing degraded

land. Fuel wood
trees will also be

treated in this volume as many ol
them also play auxiliary roles.

Quick covering
In shifting cultivation with

strongly reduced fallow
periods and in landuse

systems with con-
trolled fallow peri-

ods, the rapid estab-
lishment of a plant cover to

protect the soil is very impor-
tant. A similar situation occurs in

paddy fields. Wherever irrigation
water is not permanently available

and where management is not suffi-
ciently intensive to grow three crops
per year, irrigated rice production
always has fallow periods between

crops. During these periods, fields
are dry but the soil contains enough
moisture for upland plants to grow and
a fallow vegetation to develop rapidly.

g When these fields are prepared for
the next crop, the mass of vege-

tation is dug into the soil,
where it decomposes quickly. In his "A dic-
tionary of the economic products of the
Malay Peninsula", Burkill lists over 20 spe-
cies of plants as green manure crops,

I,.
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ltor the tarmers
The plants also interfere with manual and
mechanical weeding. In irrigated rice, how-
ever, the aggressive nature and early and
profuse production of seed can be used to
the farmer's advantage. The plants do not
form long vines, which would interfere with
land preparation and decompose quickly
releasing nutrients. There is no evidence
of harmful chemicals released during their
growth or during decomposition. Although
it does not fix nitrogen like leguminous
crops, these characteristics make it a good
green manure crop. lt adds organic matter
to the soil, protects the soil from nutrients
leaching and reduces soil erosion. ln
small-scale plantings of upland crops,
more intensive weeding is necessary, but
with careful management it can mostly be
controlled.

Siam weed
. A related species Chromolaena odorata

(1.) King & Robertson (formerly known as
Eupatorium odoratum L.) or Siam weed is
a species of the same Compositae family.
It is an even more aggressive colonizer,
quickly invading open spots in vegetation.
Unlike Ageratum conyzoides it is a peren-
nial shrub, up to 7 m tall forming a strong
and massive taproot (Audru et al., 19gg;
Slaats, in preparation). lt grows into a
mass of intermingled stems that eventual-
ly sag to the ground, smothering all other
vegetation. lf left unchecked, it can turn
large areas into wasteland. Rangelands
are especially vulnerable to invasion by
Siam weed because of the high prevailing
light intensity. However, even this plant ii
used by farmers, also as a green manure
crop and fallow species. lt has many char-
acteristics of a good cover crop and green
manure plant: its extraordinary capacity to
cover an area and establish itself, its very
high growth rate and its ability to suppresi
other plants, even the very persistent
grass lmperata cylindrica (L.) Beauv. or
lalang. Farmers use it as a cover crop and
green manure plant in Laos and
Cambodia. lts use also becomes more
common in Africa. Shorter rotations in
shifting cultivation make traditional bush
fallow impossible. A natural fallow of Siam
weed is gradually becoming more com-
mon in semi-permanent food crop produc_
tion. The biomass production of a fallow
vegetation dominated by Siam weed atthe
end of the dry season may range from 15
Vha after 2 years to 22 llha after 4 vears.
supplying 7O--14O kg N, 5-8 kg p, rOS--
125 kg K, 70--1 60 kg Ca and 30-50 kg Mg
per ha to the succeeding crop. Regrowth oi
Siam weed after cropping is best when the
impdct of cultural practices during crop-
ping is modest and the cropping period is
limited to 1 or 2 seasons.

Ground covers in plantation crops
In plantation crops like oil palm and rubber,
a ground cover consisting of a mixture of
legume species is routinely established.
Calopogon i u m m ucu n oides Desv, or calo-
po, Centrosema pubescens Benth, or
centro, and P ue ra ria phaseolordes (Roxb.)
Benth, or tropical kudzu, have been in
common use for decades. Tropical kudzu
is the first to establish a dense cover.
When the tree crop canopy starts closing,
centro and calopo take over. Centro is the
most shade tolerant species, but under a
closed canopy it also disaBpears. In recent
years, Calopogonium caeruleurn (Benth.)
Sauv. is often added to the mixture as it is
even more shade tolerant. Under the
closed tree cover, some non-legume spe-
cies will grow and some of them can com-
pete sufficiently with the trees to reduce
yields. A number of these species
produce chemical substances
that affect the growth of other
plants. When trees grow older
more light reaches the ground,
giving these plants an even better
position to compete. In this situa-
tion, plantation managers and
small farmers have to manage the
composition of the ground cover.
Establishing a cover of a desired
species is not possible
because of the shadv
conditions, but allowing
the natural vegetation to
grow without any control
would lead to the expan-
sion of unwanted species.
Here, the soil cover has to be
managed by selective weeo-
ing, allowing species that do
little harm to grow and expand,
while eradicating, as far as pos-
sible, the more competitive plants
(Ochse et al., 1961). Goat weed is
used here too, other examples are 2
Alternanthera tenella Colla (A.

Tropicaux. 1 86 pp.
- Burkill, lH. 1966. A dictionary of the

In: FH lbrahim and LJG van der Maeseh (eds),
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Publishers.
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- Zimdahl, RL. 1993. Fundamentals of weed
science. Academic Press, San Diego.4SO pp.

Leo Oyen, PROSEA Programme. Haarweg 333,
6709 RZ Wageningen, Netherlands.

economic products of the Malay peninsula. 2nd
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Ageratum conyzoides L,
Source: The world's worst weeds.
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Weeding on the forest edge
On the edge of the forest belt in
Ghana weeds are becoming more and
more of a problem due to soil and
torest degradation caused by
savannization and intensive
agriculture. To reduce this problem
larmers have developed several
ecological management techniques
investing in labour rather than in
expensive inputs. Starting trom the
experiences of these farmers the
author looks at new directions tor
weed research.

Kojo Amanor

Wf #':"JiltF::"'r,:'"#i
culture have tended to focus on soil and
water management or high input packag-
es. Yet weeds are symptoms of environ-
mental degradation and the problems
related to some species can make farming
uneconomic and sap farmers of theirener.
gy. Since major cereal crops are often
related to weedy grass species, farm envi-
ronments often create conditions in which
weeds thrive. For some weeds, such as
Rottboellia exaltata, it is difficult.to find
etfective herbicides which will not also
destroy cereal crops. ln the African savan-
na, large areas of farm land are aban-
doned because of infestations of striga, a
parasitic weed of roots ol cereal and
legume crops. lt has been estimated that
40% of potentialcereal cropyields in Africa
are lost to striga.

Farmers often spend the greater part of
farm work in weeding. Timely weeding is
critical and can adversely affect yields if
delayed. Weed problems force farmers to
increase labour inputs or their expenditure
on hiring labour without a corresponding
increase in returns. A common complaint
among cultivators is that they are.spending
more time on weeding than in former
times, because of deforestation and
decline of the farming environment.
Studies on traditionalforms of shifting cul-
tivation have often found that fields are
long abandoned before soil fertility
declines to critical levels. The main factors
influencing the return of land ts fallow are
problems in dealing with weeds and pests,
which result in falling yields and more work
(Nye and Greenland, 1960).
' ln the transitional forest areas of Ghana
there are two main types of weed prob-
lems. The first results from a process of
savannization. Grassy species invade
from neighbouring savanna areas and
gradually spread along roads and paths
into cleared farm plots, replacing the multi-

' tude of forest shrubs with a few gregarious
species. The second is associated with

intensive cultivation resulting in deteriorat-
ing soilconditions and land degradation.

Savannization
The edges of the rainforest are often the
areas in which the heaviestcommercializa-
tion of agriculture occurs. Intensive maize
cultivation encourages the spread of grass-
es from neighbouring savanna areas. The
corridors of grass, which intrude into the
forest, create a highway down which bush
fires spread.during the dry season, annual-
ly destroying the regenerating forest flora
and encouraging the further spread of
grasses. Common invading savanna spe-
cies in the southeast tfansition zone of
Ghana include Panicum maximum and
Digitaria clllans. While they do not neces-
sarily have a poor impact on soil regenera-
tion, the annual bushfires associated with
them prevent the build-up of organic mat-
ter. Forest farmers who use the machete
for both clearing land and weeding and
farm in a minimum tillage style often adapt
poorly to the invasion of grassy weeds.
They spend considerable time in weeding
and often fail to keep the farm free of grass
species. The end result is a pooryield.

Intensive cuttivation
Since independence, the state had
attempted to promote the northern transi-
tional zone, in Brong Ahafo and Northern
Ashanti, as the bread basket of Ghana.
Statefarms were developed inthese areas
as shining examples of modernization.
Extension programmes were fostered to
encourage farmers to use tractor services,
and packages of fertilizers, pesticides and

. modern varieties planted in monocrop
lines. This new source of technology ena-

bled farmers to cultivate larger areas more
intensely. Farmers who invested in clear-
ing and stumping their land for tractor
ploughing tended to engage in intensive
permanent cultivation to recoup this large
investment. State subsidized inputs
encouraged this strategy. However, the
soils in this area are highly fragile and not
suited to the existing ploughing techniques
(Obeng, 1973). Many unskilled tractor
operators use deep ploughing techniques
turning the subsoil over the top soil This
destroys the structure of the soil and the
soil seed mat and encourages the spread
of nefarious weeds. Today, most of the
natural vegetation of these mechanized
farms has been degraded into a uniform
cover of lmpsltlt cylindrica which offers
little protection to the soil.

Many farmers have a detailed concep-
tion of patterns of degration ahd corres-
ponding changes in the environment.
Elizabeth Nketia, a highly articulate wom-
an farmeratJensoso in the Wenchi area of
Brong Ahafo, was able to succinctly chart
the course of weed infestation resulting
from intensive cultivation or ploughing.
She narrated that with the opening up of
well rested land the first dominant weed to
appear is Penisetum purpureurn (elephant
grass). With more intensive cultivation this
is repfaced with lmperata cylindrica, and
then later with Commelina. sp. and
Cyperus sp., which indicate the exhaust-
ion of the soil.

Combatting weeds
Farmers sometimes hit upon ingeniously
simple solutions that take much of the tedi-
ous backbreaking labouroutof weeding. At
Badu, in the Wenchi area, farmers discov-

TeRFh Boboyoo preserves shrubs and emall fi€'es on hla farm to cot trol g18IrE.. ln thls way, he created
an island of regsrerated lotest ln a sea of gnaaland.
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ered that if they cleared Rottboellia exaltata
by slashing it half way up the stem (instead
of at the roots), during the minor seasons,
the upper part fell down to create a covering
mulch that prevented its subsequent
regeneration. This technique results in a
good crop of maize without having to weed.
However, it does not work during the major
season, when the heavier rains promote
rapiddecomposition of the mulch and more
vigorous undergrowth.

In the Krobo settlements fringing the
Afram Plains, farmers try out new tech-
niques of conquering savanna grasses
(Amanor, 1994). At Awoweso Sisi the
Mensah brothers have developed a new
technique of clearing grass. After the first
bush fires which merely char the grass,
they set about uprooting the grass clumps.
These are spread flat on the soil creating a
mulch, which prevents the further spread of
bush fires, protects the soil from the sun
and leaching, and suppresses the regener-
ation of grasses. The mulch gradually rots
into the soil providing an enriched organic
matter. They claim that they do not have to
weed their farms. ihey are one of the few
families in this area whose cassava yields
have been improving.

In the same settlement, Tekpeh
Boboyoo has a strategy to prevent the
spread of bush fires through grasses by
extending the duration of cultivation.
Instead of abandoning the plot after two
years he continues to cultivate it into a third
and fourth year, by planting long duration
crops such as pepper. He rigorously weeds
out grass species, but preserves regener-
ating forest trees and shrubs. These grow
to suppress the regeneration of grass. By
the fourth year there are not many crops
left, but he has succeeded in creating an
island of regenerating forest in a sea of
grassland. He intends to e)dend this by
methodically cultivating outwards from this

area of regenerating forest. Within this
region, there are many such experiments
going on which are bearing fruit. Bush fires
have destroyed many forest reserves in the
outer perimeter of the Fanteakwa District
which have been transformed into grass-
land. Yet in neighbouring settlements,
manyfarmers have managed to preserve a
woodland environment. Similar experi-
ments can be seen in the more forested
areas in the transition zone of Brong Ahafb
where a growing number of farmers are
consciously preserving small fast growing
trees, such as Margaritaria discoidea, lo
halt the spread of savanna grasses and
encourage fallow regeneration. In this
respect the farms of Yaw Djan, at Badu are
impressive. When clearing, he pollards the
trees at quite a high level to encourage rap-
id coppice regrowth. After.an early maize
crop on the newly cleared farm, he pre-
serves this coppice regrowth among egg
plants and chili peper, conseruing the land
and minimizing weeds which are shaded
out (Amanor, 1993).

High inputtechnology and weeds
Some researchers argue that if farm land is
used intensively, this will create less pres-
sure on the rest of the land. lnvestment in
high input technology will also lead to an
increasing valuation of land that will assure
that farmers will look after the land more
carefully and with long-term considera-
tions. However, if land degradation is
examined at the level of flora transforma-
tion and spread of nefarious weeds,
present high input technologies do not fare
very well. They encourage the spread of
grassy species, which promote bush fires
and lead to flrther deforestation. They
result in escalating costs of production with
increasing amounts of labour invested in
weeding and capital in fertilizers and relat-
ed technologies. When inputs were subsi-

dized by the state, many farmers took
advantage of the cheap prices to get quick
returns without counting the environmen-
tal cost. They now find the costs of inputs
prohibitive when compared to the prices
they receive for their crops.

This suggests that farmers in other are-
as are producing crops more competitively
without resource to high inp0ts. They pre-
fer to invest their capital in hiring labour
rather than in purchasing inputs, because
they regard the labour/weeding problem to
be the main bottleneck in farming. At
present, investment in labour may pay bet-
ter dividends than in expensive high input
technology. Many farmers in the high input
farming zone are now changing their strat-
egies and using crop rotations. with
legumes (cowpea, groundnut and pigeon
pea) instead of mechanized permanent
monocultural production. The impact of
these leguminous rotations on weed
remains to be seen.

Conclusions
The weeding process is a useful entry
point for approaches to sustainable agri-
culture based on natural resource man-
agement, since it represents a node at
which labour and environmental concerns
coalesce. An closer look at farmers'expe-
riences in weeding reveals rich traditions
of experimentation and observation. in
which techniques and the manipulation of
ecological processes are as important as
technology in finding solutions. The use of
shade and the cutting of natural vegetation
to provide a mulch are two important prin-
ciples larmers utilize to protect the soil and
minimize weeding. The timing of these
techniques may have different impacts on
their success. More research into the crop-
ping calendar and the impact of timing on
clearing, sowing and weeding is needed.

T

Kojo Amanor, Institute of African Studies, Universitv
ol Ghana, Legon, Accra, Ghana
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A woman farmer weeding grass with a hoe in a badly degraded lorest arca in Krobo, Ghana.
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Despite more than 20 years of
local research and

development activities by a
multitude ot GOs an NGOs,

adoption of soil conseruation
practices in the highlands of

Northern Thailand remains
rather poor. There are several

socio-economical as well as
agro-tec h n i ca I reason s beh i n d
this tailure, some ol them now

being revealed by studies
' using on-farm or farming

sysfems approaches
(Anderson I 995; Turkelboom
et al 1995). One aspect which

so far has been overlooked,
. however, is the seriousness of

weed problems and the
interterence of weeds with

soil conservation issues.
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tioned the implications such recommenda-
tions might have for the weed problem.
Farmers, on the other hand, still stick to
burning, deep soil cultivation and fallow
rotations, mainly as a response to the ever
encroaching weeds.

Fire: a hot topic
The use of (controlled) burning for field
clearing provokes controversial opinions
among agronomists and farmers. While
some almost pathetically condemn the
practice, others take a more carefully bal-
anced stand. Farmers unanimously praise
lire for the control of weeds, insect pests
and diseases and for its (short-term) bene-
ficial effects on soil fertility. Burning is
undoubtedly the fastest and easiest way to
clear a field and will always be cheaper
than alternative methods for clearing and
pest or soil fertility management: The posi-
tive effects of fire on weed control and plant
nutrient availability, at the expense of a net
loss of C, N and S from the system are well
documented. Other aspects, such as
effects on pests and diseases, effects of
burning small amounts of biomass (from
degraded fallows or crop residues) and
mid- and long-term soil fertility effects
which also deal with losses by leaching
and erosion are less well known.

Unlike the controversy about the sus-
tainability of spotwise burning for field
preparation, greater consensus seems to
exist about the negative etfects of uncon-
trolled burning. Wildfires, often a conse-
quence of careless burning practices, are
dangerous and retard the process of vege-
tative regeneration in fallow lands.
Whenever a farmer decides to burn his
field he should take alf possible precau-
tions to prevent the start of wildfires.

No-tillage, no rice?
Conservation tillage systems (no- or mini-
mum-tillage) were originally designed for
advanced aQricultural systems in the
north. Later on they were also recom-
mended for soil conservation in tropical
regions, despite the knowledge that weed
problems increase if tillage operations are
reduced. Conservation tillage cannot go
without increased manual weeding or
(high) inputs of herbicides. Minimum soil
disturbance was (and still is) a characteris-
tic feature of strict cyclical swiddening
systems with long (more than 8 years) fal-
low and short (1 year) cultivation periods.
However, in areas with high land pressure
deep tillage is the only low-input method
avaihble to farmers when grass infested
fallow land has to be prepared for upland
rice cultivation. Moreover, it is very effec-
tive to control the dominant grass species
(Van Ke'er et al, 1995).

The impact of tillage on soil erosion
seems as controversial as the fire issue
previously discussed. Tillage makes the
soil more erodible and increases the risk
for the generation of concentrated flow
(gullies). On the other hand it can increase
the roughness of the soilsurface and water
infiltration. Wether tillage increases or
decreases erosion depends, in conse-
quence, on factors such as soil type, pre-
ceding fallow type, landscape position,
field history, method and intensity of soil

. cultivation and rainfall characteristics
(Turkelboom et al., 1995).

Last but not least we should also look
into the effects on crop yields. Farmers
claim that deep tillage gives better rice
yields, a statement which has been con-
firmed by research results (SFC, 1993).

t :
,iil
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Soil conservation and
weed eontrol: friends or foes?

Koen Van Keer,
Francis Turkelboom

and K. Vlassak

Iversince farmers started to cultivate
I tne highlands, weeds have been a
Idrag on them. The current agrarian
crisis which afflicts the highlands - and has
its origin in land scarcity - is worsening the
weed problems. Recent surveys, all based
on farmers' perceptions, indicate that
weeds are the first or second most impor-
tant agricultural constraint in various swid-
den systems in Northern Thailand (SFC
1993; Anderson 1995). Grasses, such as
I mperata cylindrica, Thysanolaena latifolia
and Microstegium vagans arc pfoblematic
during the fallow period and force farmers
into deep (15-20 cm) hoe tillage when pre-
paring their f ields. Broadleaf weeds, mainly
pantropical Compositae such as Ageratum
conyzoides, Crassocephal um crepidioides
and Conyza sumatrensis are particularly
irksome during the cultivation period. They
can attain exorbitant densities of several
hundred to more than thousand individuals
per square meter. The situation is so des-
perate that farmers are increasingly turning
to the unorthodox practice of spraying salt,
an ultimate and efficacious method to con-
trol broadleaf weeds in upland rice, however
with unknown consequences for soil, water
and crops other than rice (Van Keer et al,
1 99s).

Soil conservation practices have been
tested on-station and'extended to farmers
in the form of complete "packages". All
these packages promote, among several
other conservation measures, no-burning,
no- or minimum-tillage and permanent land
use. Few researchers seem to have ques-
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Transition towards semi-permanent farming
necessitates intensive soil preparation for weed
control.

Alleyfields as weed gardens
Alley cropping systems were triumphantly
presented as a stable alternative to shiftino
cultivation, also in Northern Thailand whe16
they are the most tested and extended soil
conservation practice. lt was believed that,
besides their ability to control soil erosion,
they could replace some of the functions of
a fallow and as such facilitate the transition
towards permanent land use. In reality, we
observed that alley fields are left fallow as
well, very often because of weed problems
(SFC, 1993). Recent publications on alley
cropping are more critical and mention
several drawbacks of the system (Ong,
1994;Turkelboom et al., 1994). This para-
graph focuses only on the drawbacks rela-
ted to weed management.

The instructions for use by delivery of an
alley cropping kit advise the farmer to apply
the cuttings as a mulch to the crop in the
alleys, for the sake of soil conservation and
weed control. Mostfarmers, however, place
the cuttings within or along the hedgerows.
Mulching seems impractical for upland rice
which leaves little space in between individ-
ual hills. Farmers also claim that mulching
before sowing hampers rice seedling emer-
gence. Corn might be a better candidate for
mulching, but large amounts of mulching
material are needed to effectively suppress
weeds. No-burning is another alley crop-
ping dogma, difficult to accept by farmers
struggling with weeds (SFC, 1993). lt is not
uncommon to see controlled burning in
between the hedgerows.

The worst scenario is when vegetative
buffer strips become a weed problem
themselves. This was reported for several
grass species that were introduced for soil
conservation purposes and later became
serious weeds, not only in the fields where
they were planted but all over the region
(Wongprasert and Thaiyanunt, 1 992).

Usefulwaste
The weed flush at the onset of the cropping
season necessitates early and complete
weeding in upland rice fields.
Unfortunately this happens in a period
when poor crop cover and high rainfall
intensities make the soil extremely prone
to erosion. One of the best wavs in which
farmers can make good use of weeds is to
use them for the establishment of trash
lines. Trash lines are buffer strips made by
piling up weed and crop residues along the
contour lines, as an alternative to burnino, E
piling up in individual heaps or throwin-g !
away in an adjacent fallow. lf trash lines 6
contain sufficient organic residues they !
can be very efficient for erosion control f
(Turkelboom et al 1995). Their efficiencv
and utility can be further improved by fortifi-
cation with stakes or stones and/or inter-

planting with crops such as sweet potato,
corn, tarot, chili, lemon grass, banana,
papaya, etc. The advantages of trash lines
in comparison to the permanent hedgerow
systems mentioned above are their easi-
ness of establishment, mobility, low labour
requirement, lack of competition with the
main crop and direct profit if interplanted
with useful crops. They are often tempo-
rary but can evolve towards permanent
buffer strips if desirable.

Another practice which can sometimes
be seen is the use of weed residues as
"gully plugs", to prevent further incision of
existing erosion channels.

Fallow management
Farmers resort to fallowing when a build up
of weed makes further cultivation of a field
unprofitable. As land pressure forces farm-
ers to shorten the fallow periods which
leads to fallow degradation, the concept of
improved (planted) fallow comes to the
fore as a possible solace. planting fast
growing (nitrogen fixing) shrubs/trees on
fallow land could suppress the weeds and
improve the soil in a shorter period than
natural fallows would do. A conversion of
all fallow land into improved fallows would
be undesirable however, as so-called
degraded fallows (in terms of weed infesta-
tion, biomass production and soil lertility)
can be of high practical or commercial
value to the local community. Examples of
such fallow types are grass fallows domi-
nated by lmperata cylindrica or
Thysanolaena latifolia, used for thatching
roofs and making brooms respectively.

Weed control for soil conservation
The examples presented in this article
illustrate that the interactions between soil
conservation and weed control are impor-
tant and complex. Both aspects need to be
integrated when looking for sustainable
cropping practices in a tropical highland
environment. Soil conservation oro-

Weeds are a maior agronomic contstraint in annu-
al highland crops. Their presence and manage-
ment has drastic effects on both soil and crop.

grammes risk to be rejected by farmers if
they are too rigid and neglect the weed
problems. However, if the programme
tackles weed issues at the same time, it is
more likely to be successful.

Whether or not to burn or till are deci-
sions we should leave up to the farmer.
Whetherthe advantages outweigh the dis-
advantages or vice versa depends on
each specific field situation and on the
farmer's goals and tools available to reach
these goals. What we can do as research-
ers and extension workers is to find out and
advise how to maximize the benefits and
minimize the damages. The almost
instinctive practice of yearly burning could
be changed into arnore "opportunistic,, use
of fire, only when no other options are
available. This could be the case for a fal-
low with a large amount of biomass or for
fields heavily infested with weeds or other
pests. Farmers should use all possible
means to keep the fire restricted to their
fields, despite the extra labour input this
will require. Deep soil cultivation might be
necessary to conlrol grasses or to prevent
fertile ashes from being washed away.
Wherever possible it should be avoided in
erosion risky conditions or combined with
erosion prevention measures, like the
establishment of trash lines. A well consid-
ered fallow management, preferably coor-
dinated at village level, could combine the
advantages - of natural fallows and
improved fallows for maximization of weed
control, soil conservation and profits from
fallow products. lf farmers and researchers
combine their efforts, the seemingly con-
tradictive objectives of soil conservation
and weed control can be reconciled, which
will contribute to more sustainable ways of
highland farming.

Koen Van Keer and Francis Turkelboom, Soil
Fertility Conservation Project, pO Box 4, Mae Jo,
50290 Chiangmai, Thailand.
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Green manures,
a new chance for small tartners

After severe soil degradation and increase in fertiliser prices, small farmers in Santa Catarina, South Brasil, supported
by EPAGRI (Empresa de Pesquisa Agropecudria e Extens6o Rural) and other research and extension agencies,
succeeded to develop and propagate green manurelcover ctop technology on a large scale. Results are impressive:
higher yields, weed control, Iower labour need and a halt to soil erosion.
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Valdemar Hercilio de Freitas

he farming conditions of Santa
Catarina state, combined with the
predominance of soils highly sus-

ceptible to erosion and with intensive soil
movement through ploughing and harrow-
ing, have led to a high degree of degrada-
tion of natural resources. The develop-
ment of the so-called "commercial input"
has worsened this critical situation. lt was
only after the oil crisis, the increase of ferti-
liser prices and supression of government
intervention, that Santa Catarina farmers,
together with Agricultural Research and
Extension, began to search for new alter-
natives of adequate soil use that could
minimize the dependence on external fac-
tors and aggregate the use of local

resources. This in turn would affect pro-
duction costs, increase yields and reduce
risks of environmental degradation.

Green manures widely accepted
Together with the State Agricultural
Research and bdension Services,
Cooperatives, and Private Organisations
associated with tobacco production, EPA-
GRI propagated the reuse of green
manure/cover crop technology among all
state regions. Farmers' experimentation
with several green manure species was
widely stimulated. Thus, green manure/
cover crops began to be used and adapted
to the different production systems existing
on farms. A recent suruey carried out by
EPAGRI shows that, at present, more than
300,000 ha are cultivated with some kind of
green manure crop, involving more than

100,000 farmers. At present the following
summer green manure crops are being
preferred byfarmers.

Summer green manure crops
. White mucuna Stizolobium niveum
. Black mucuna Stizolobium atterrimum
. Stained and Dwarf Mucuna Stizolobium
. deeringianum

. Crotalarias: Crotalaria mucronata,
C rotalaria spectabi I is, C rotalaria ju ncea,
C rotalaria retusa, Crotalari a g rantiana

. Jack bean Canavaliaensiformes

. Pigeon pea and dwarf pigeon pea
Cajanus cajan

The summercrop leguminous species, pri-
marily Mucunas and Crotalarias, are gen-
erally planted inbetween rows of corn and
tobacco. After harvesting the main crops,
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Fields covered with mucuna on the farm of Mr.
Roland Ristow. Mr. Ristows farm has been visited
by morc than lO,OOO sma!! farmers.

the green manure crops quickly develop,
protecting the soil against rain and solar
radiation. In the winter and in areas affect_
ed by frost, these species dry out naturally
and the respective residues (straw) proteci
soil unti l the summercommercial crops are
planted. Where green manure plants do
not collapse and dry out because of cold
weather, they are cut and used as mulch.
through the use of cultivators, harrows.
disk-rollers, or even cut manually. planting
of summer crops is either done throuo[
incorporating the dry mass produced 

-or

througir adopting a soil conservation
approach including either minimum tillage
or no-ti l lage. Beside summer green
manures also winter green manures are
being used.

Winter green manure crops
Grass plants:
. Black Oat Avena strinaosa
. ltalian ryegrass Lotiui multiflorum
. Rye Cecale cereate

Legume plants:
. Common vetch Vicia spp.
. Hairy vetch Vicia vilosa
. Chicaro or xinxo Lathvrus sativus
. Fodderpea pisum sa[ivum, var. arvernse

Cariofilacea:
. Gorga or spergula Spergula arvensis

Cruciferae:
. Fodder turnip Raphanus sativus, var.

oleiferus

These green manure/cover crops are used
at a season (winter) in which most of the
small farmers have no choice of using the
soil for commercial crops, except for
wheat. Most of the farmers incorporated
the green manure or the crop residues
(straw) into the soil through animal or
mechanically driven ploughs. At present,
there are more than 120,000 ha cultivated
with minimum- and no-tillage systems.

Minimum-titlage
Minimum{il lage is the most popular
system among small farms that use animal
power (basically oxen), and among farm_
ers that plant corn and tobacco. ln this
system, furrows are opened in the layer of
green manure plants in the final stage of
their cycle (spergula, vicia), in the laylr of
straw produced after lodging, or in the
layerof crop residues (wheat). Thefurrows
are made at specific intervals according to
the desired spacing, and to the use- of
equipment already existing on the farm.
In the case of onion, the most common
system is minimum-tillage using adapted

tractors. The rotary hoes are replaced fora
kit developed by local farmers, which is at
present available on the market. Although
many herbicides are still used in this
system, the last 4-5 year experience de_
monstrates that herbicide use can be
signif icantly reduced. The minimum_til lage
system allows for effective erosion control.
a continous supply of fresh organic matter
on the soil, and it is t ime and labour saving,
mainly at the planting season. Weed coi_
trol, il necessary, is performed in planting
funows, using animal driven equipmentl
The increased soil fertility is reflected in
fertiliser saving, mainly on nitrogen fertilis_
ers.

No-ti l lage
No{illage started to be adopted by small
farmers, usually in maize cultivation, as
soon as machines and equipment were
adapted to this system. There was inten-
sive participation of farmers in experiment_
ing and adapting these machines. thus
characterising a concrete example of''P-articipatory 

Technology Development,,.
Where mechanical traction (tractors) pre_
dominates, the use of herbicides 

'has

increased, mainly because the areas are
extremely infested by weeds, due to con_
secutive years of plowing and harrowing.
Nevertheless, small farmers have beei
adopting no-tillage for many years now,
showing that it is perfectly well-possible to
use no-tillage with no or limited use of her_
bicides. These farmers work on heavilv
sloping lands with extremely simple equip_
ment. They do not depend on mineral fertil_
isers in specific crops, having low costs
and excellent yields.

Thefarm of Mr. Ristow
The farm of Mr. Roland Ristow provides a
good example. The farm of this 66 year old
small farmer in the municipality of lbirama
measures 20 ha. Only 5.1 ha are devoted
to annual crops (maize, tobacco). The
remaining land is dedicated to native
woods reforestation and pastures. In parts
of the area used for annual crops the slope
varies between2C /o-45k. Mr. Ristow has
used mucuna Stizotobium niveum and
aterrimum in natural combination with
papua grass Brachiaria plantagineator 35
years, although he has only practised no_
til lage since 1980. In order to arrive at an
ideal system he had to develop a special
machine to lodge mucuna and brachiaria
biomass. This consisted of an adapted
microtractor combined to a 4-disk roller
mounted fonivards. Whenever heaw frosts
occur, the use of this equipment is not nec_
essary, because lodging and drying is per_
formed naturally. Tobacco ptaniinj is car_
ried out manually and maize is planied by a
handheld machine called saraqua.
Mucuna is sown all year round, the seeds
are produced on the farm. He uses corn
seed variety "EpAGRl 351_Conda".
because with this there is no need to renew
the seed every year.

Results obtained are outstanding. Without using any mineral fertiliser illr.
Ristow obtains 5100 kg of maize per ha,
compared to 2800 kg on average in the
regton.

. Labour used in no-tillage is only 1/3 of
that used in conventional svstems.

. No-tillage permits a total control of "com_
peting plants,,. When brachiaria devel-
ops in excess, it requires some weedino.
But when pests and diseases occur the-y
hardly ever produce economical harms.

. Under the slopy and no-tillage condi_
tions there is no evidence of erosion on
the fields. This can be easily observed if
we walk along the paths in the middle of
the farm (see photo).

Mr. Roland Ristow thinks that "both large
and small farmers that do not conserve the
soil wil l disappear within 20 years time.
Only those who use organic fertilisation
and who have some ecological and envi_
ronmental awareness will remainl,'

I

Valdemar Hercilio de Freitas, EpAGRl, Cp 502.
Itacorubi, Florianopolis, Santa Catarina, Brasil.

This article is a translation of: O uso e manejo de
adubos verdes no estado de Santa Catarina -
RegiAo Suf do Brasil. Revista pecueria Catarinense,
junho 1995, vol.8, no.2

Reterences
- Calegari A. et al. 1 993. Adubacao Verde no Sul do
Brasil.2da Edicao. Rio de Janeiro. AS_pTA.
- Monegat C. 1 991 . plantas de Cobertura do Sols,
Caracteristicas e Maneio em pequenas
Propriedadas. Chapec6, Santa Cataiina, 337 pp.

Santa Catarina State occupies an area of
95,925 km,, accbunting for 1.13% of the
country territory, and lies between south lati-
tudes of 25 and 29 degrees. lt ranks fifth in
Brazil as a food producing state, among an
overall of 26 states. lt also stands out as first
producer of swine, poultry, garlic and apples,
second producer of beans, tobacco and
onion, third producer of bananas, fourth of
rice and wheat and fifth of corn and potato.
The area dedicated to agriculture amounts to
1 ,000,000 ha. Practicaily half of it is cultivated
with com, the main input used as swine feed
(3,200,000 animals). The state has 235.000
farms, 89% of which measuring less than 50
ha, 4O7" of these'having less than 10 ha.
Thus, Santa Catarina is a state of primarily
small farmers. The land is basically slopy,
from flat coastal areas in the east to rollino
highlands and mountains of the centre ani
west. Rainfall varies between 12OOmm to
2000mm/year. Temperature varies from a
few degrees below 0"C to 40.C.
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A villager surrcunded by the green manure crop
shows a handlul ot mutch.

Roland Bunch

I ittle by little, work in a dozen coun-
I tries has convinced us that the vast
Imajority of soils can be made highly
fertile. How? By using our first principle:
maximize organic matter production.
Conrado's particular approach, however,
was anti-economic. The cost of using com-
post on basic grains exceeds the benefit.
But intercropped green manure/cover
crops (gm/cc's) can produce from 50 to
140 Vha (green weight) of organic matter
with very little work: no transporting of
material and no cutting up or layering or
turning over of compost heaps. In fact,
sometimes, because of the gm/cc's control
of weeds, net labour costs decrease, and
soil quality often improves visibly each
year.

Farmers find the answer
Then, as often happens, we found we were
far from the first to employ intercropped
gm/cc's. Gradually, between 1985 and
1992, we learned that villager larmers
spread from Veracruz State in Mexico
through Guatemala, El Salvador, and
Honduras are intercropping velvetbeans
(Mucuna ensiformisl with their maize and
sorghum. To our amazement, these
systems, virtually all of them in the suppos-
edly infertile humid tropics, allow farmers
to plant maize every year for decades, with
productivity increasing over time up to 4
Vha (Dur6n, 1990). In other words, these
farmers have found an answer to slash-
and-burn agriculture.

Migratory agriculture is most frequently
motivated by decreasing fertility,
increased weed problems, or both. ln the
Mesoamerican gm/cc systems, nitrogen
fixation and biomass recycling maintain
soil fertility. Mulches of crop residues and
fast-growing gm/cc's drastically reduce the
weed problem. We had learned a second
principle: keep the. soil covered.

Gm/cc mulches provide a whole series
of additional benefits. They protect the soil
from irradiation and the heat of the tropical
sun, thereby also reducing organic matter
burn-out. They save a tremendous amount
of work; incorporating gm/cc's is virtually
impossible for farmers using hand hoes.
They keep the excess nitrogen from acidi-
fying the upper soil horizons (Triomphe,
1994). And they largely prevent soil ero-
sion, even on slopes of 4O/o.

Principles of agriculture for the humid tropics

An Odyssey
of discovery

Our odyssey started in 1982, the day Conrado, a Honduran
villager, sheepishly showed us lris experiment. Sceptical about
the value of the organic matter we had recommended, he had

piled a huge quantity of compost into several rows of his maize
tield. The last two rows he left as a control, untilled and

unfertilized. There, before our eyes, stood a field of maize
2.5 meters tall, with a last row reaching not even 40 cms. That was
the day we began to realize the incredible degree to which organic

matter can restore degraded soils.
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Zero tillage
In the meantime, we had been readino
Fukuoka's book, "The One Strari
Revolution" (Fukuoka, 1978). However,
his recommendation of zero ti l lage failed to
convince us. After all, most of the tradition-
al agriculture in Latin America uses zero
ti l lage, yet is far from productive.

In mid-1993, I visited the work of EPAGRI
in southern Brazil. Having visited over
160 agricultural development pro-
grammes through the years, I found this
largely unpublicized effort to be the finest
of its size I had seen in Latin America.
Literally tens of thousands of animal trac-
tion farmers were producing harvests
approaching those in the USA, with
gm/cc's and zero ti l lage (Bunch, nd).
Valdemar de Freitas, EPAGRI,s manager,
showed us that the secret to achievino
zero iillage is applying massive amounts o'f
organic matter to the soil. Brazilian farm-
ers, after some four years of applying
gm/cc's to the soil, are able to quit ploughing.
The advantages, in terms of better soil
structure, reduced soil compaction, higher
fedillty and decreased cost, are imores-
sive. Interestingly, farmers often use non-
leguminous gm/cc's to increase biomass
in order to quit ploughing sooner. That is,
they spend scarce income on nitrogen for
three or four years in order to achieve zero
ti l lage sooner.

The Brazil ians' discovery explains why
the zero tillage gm/cc systems of northern
Honduras, and Fukuoka's, produce so
well, while many traditional zero ti l lage
systems do not. Thus we added a third
principle: use zero ti l lage

Diversity
EPAGRI s investigation and dissemination
of over 60 species of gm/cc's, panly to
avoid diseases and insect pests. con-
firmed another, more widely known princi-
ple: maintain biological diversity.

The last principle was discovered bv
Martha Rosemeyer, a Cornell doctorjl
candidate working in Costa Rica. For sev-
erat years, agronomists working with a
low-cost traditional mulched bean
(Phaseolus vulgaris) system had been try-
ing to solve a phosphorus deficiency prob-
lem. With highly acid (pH = 4.0 to +.5) soits,
virtually all the phosphorus applied
became tied up almost instanfly. Farmers
harvests averaged 500 kgs/ha
(Rosemeyer, 1 994). Maftha and a group of
farmers tried broadcasting the phosphorus
on top of the mulch. The results, since con-
firmed in numerous additional exoeri-
ments, were astounding. Bean yields rose
to between 1.5 and 2.5 tlha (Schlater.
1 995). This phenomenon has not yet been
validated with other crops. Yet it would
help explain the success of
Mesoamerica's gm/cc systems, and coin-
cides with the fact that plants as diverse as
maize, manioc and tropical trees tend to
develop a heavy mass of feeder roots
immediately under thick mulches (Rattan

Lal, 1989; Vitousek and Sanford, 19g6).
Furthermore, it makes simple sense: when
soils are as hostile to plant growth as are
the humid tropic's acid soils, feeding plants
through a mulch would seem a much more
p.romising alternative. The fifth principle is
undoubtedly the most unconventional:
feed plants through the mulch.

lmitating nature
These five principles enjoy a nice synergy.
For example, if we are going to feed our
plants through a mulch, we certainly can-
not plough our fields. Nevertheless, the
most important relation between these
principles is precisely the one that took us
the longest to figure out: they describe
quite well the way a hurnid tropical forest
functions. That is, all we discovered in our
12 year odyssey is something we should
have guessed all along. In order for humid
tropical agriculture to be both highly pro-
ductive and sustainable, it must imitate the
highly productive, millions-of-years-old
humid tropical forest.

Three months ago, I searched the com-
puterized agricultural data system in the
United States for information on the nutri-
ent dynamics in mulches and the feedino
of crops through a mulch. I found virtuall i

Soil recuperation in Central America:
measuring the impact three to forty years
afler intervention by Roland Bunch and
Gabino L6pez, COSECHA. paper present-
ed on the International policy workshop
organised by the International Institute for
Environrnent and Develbpment, 2g Nov-
2 Dec. 1994, Bangalore, India, 19 pp.

A rare study of the results of four agricultural
development programmes in Guatemala
and Honduras three to forty years after ter-
mination of intervention by'World Neighbors.
After five years, maize yield, as indicator of
soil fertility, was considerably higher for
farmers who use Mucuna as green'manure,
2.2 T/ha resp.0.8T/haforthose farmers who
do not use Mucuna. Farmers who use
Mucuna for at least 20 years get 2.6 T/ha.
Two other techniques, crop rotation and
planting on the contour survived too.
Contour ditches and grass barriers are no
Ionger used when the farm system become
stabilized. Farmers do not leave their land
fallow anymore. Land value increased g-16
times and emigration nearly stopped. The
use of herbicides has been eliminated,
chemical fertiliser use has been reduced
considerably e.g. from 600 kg/ha to 200
kg/ha. However, for insecticides and fungi-
cides few alternatives have been found.
Innovations have been numerous in all vil-
lages and farmers continue to improve their
tarming systems. Savings are used to
improve farming and for education. Farm
Income continues to increase. Replication
by other organisations has been significant.

nothing. The above principles mean we
are going to have to develop agricultural
systems totally different from those agron-
omists have tried, for so many years, to
"transfer" from the temperate nations. yet
the possibil i t ies are enormous. A studv
from northern Honduras shows that the
gm/cc maize system there is 30% more
profitable than the high-input maize
system nearby (Milton Flores, 1992). lt
may well be we are just beginning to fath-
om the full potential of low-input agriculture
in the humid tropics.

T

Roland Bunch, COSECHA, Apartado 3586.
Tegucigalpa, Honduras.
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Weeds and trees
From his experience in agroforestry
development in Kenya, the author
looks at benefits farmers can have
from weeds and the positive effects
of trees on weed growth.

Rik Thijssen

| | feeds in crop fields cannot be
ttlt automatically judged damaging
I f and in need of immediate con-

trol. At low density, weeds do not usually
atfect yields, and certain weeds can even
stimulate crop growth. For example, in the
rainfed areas of the Kenyan arid zone,
some broad' leaved and leguminous
weeds increased the growth and yield of
sorghum and millets. Other wild plants
showed a promise in the control of insects
and nematodes, especially on vegetables
(Thijssen, 1991a). Before stressing the
importance of weed control, it should be
made clear whether or not a particular
"weed" is harmful to a specific crop in a
given area.

The best way to dispose of a weed is to
make use of it, to promote it to the level of
wanted plants. In fact, studies conducted
in traditional farming systems in the high
potential areas of the highlands in Kenya
show that local farmers do not completely
clear all weeds. This "relaxed" weeding
might be mistaken for the consequence of
labour shortage or low return for the extra
work. However, a closer look at farmer atti-
tudes towards weeds reveals that certain
weeds are managed and even encour-
aged if they serve a usdful purpose.

Useful weeds
Weeds are often used as fodder, especial-
ly in the dry season. Almost any weed in a
field after harvest serves as food for ani-
mals. During this period, some weeds are
more digestible than cultivated forages,
have a higher crude protein content and
are more widely available (Nuwanyakpa et
a | .1983) .

Many wild annuals found in cropland
(Amaranthus, Brassica, Commelina, etc\
can be valuable vegetables, especially
during critical periods before the planted
crops mature. lt is of paramount impor-
tance to collect indigenous knowledge on
edible species and to bring this information
to other areas. The same is true for medi-
cinal uses of weeds. For example, the com-
mon knowledge in areas of western Kenya
that Cass,a didymobotrya has valuable
properties for treatment of animal skin and
intestinal problems has sofar not been
shared with people in central Kenya where
it is considered to be just a shrub that
smells bad. Interestingly, Kokwaro (1976)

indicates medicinal uses for most of the
common weeds found in Kenya.

It has been reported that a weed "crop"
in between cropping seasons can keep
mycorrhizalfungi alive resulting in a high-
er availability of phosphorus (P) and zinc
(Zn) tor subsequent cropping (Thompson,
199'l ). More recently., experiments in west-
ern Kenya show enormous potential for
some common weeds to increase soil fer-
tility in cropland. Fast growing weeds that
produce a lot of biomass are collected both
on- and off-farm and used as green
manure. Compared to commercial fertilis-
ers, application of high amounts of
Tithonia or Lantana Ereen.manure had
very good results on growth and yield of
maize. Ah additional benefit of the green
manure was a significant reduction of the
presence of the parasitic weed Stnga
(Table 1).

Apart from experimenting with weeds for
soil fertility improvement, the Kenya
Woodfuel and Agroforestry Programme
(KWAP) has gained further experience on

Woman selling tree seedlings on the market.

the profitable use of weeds. In the drier
parts ol Busia, in western Kenya, termite
attacks on young tree seedlings are con-
trolled using ashes of certain weeds. Close
collaboration with farmers has learned that
some wild plant species such as
Tephrosia can effectively keep moles
away from the cropland. Farmers leave
and protect some "weeds" in the farm in
order to harvest them later as firewood.
And in some areas of Migori, western
Kenya, leaves of certain weeds are
becoming more popular for smoke curing
of tobacco. This could reduce the pressure
on some valuable tree species consider-
ably. Other important uses of wild plants on
the farms include fibre from the bark of
Triumfetta species for binding tomato
plants to stakes and several flowering spe-
cies as a source of nectar for honey pro-
ducing bees.

Table 1: Effect of inorganic and organic tertiliser on Strga

sou;ce of fertlllzer
(% ot plantsl

Level (kglhal Striga Int6statlon

Inorganic
Inorganic
Lantana camara
Lantana camara
Tithonia diversifolia
Tithonia diversifotia

50
200

20,000
80,000
20,000
80,000

50
35
60
25
50
15
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Shade
In the control of weeds, trees and shrubs
can have some direct and indirect effects.
The canopy of trees reduces the amountof
light reaching weeds on the ground.
Generally, this results in a dramatic
change in weed flora. The effect of Albizia
or Ficus shade trees in coffee plantations
in Uganda is a typical example (Hoekstra
et al. 1991). The combination of less l ight
for germination and growth of weeds and
mulch in the form of fallen leaves from cof-
fee and trees reduced necessary labour
inputs to a minimum. In an intercropping
system invofving Gliricidia, Leucaena and
Cassia species and maize in Machakos,
Kenya, it was found that the weed flora in
intercropped plots changed from grasses
to broadleaved weeds. which were easier
to control, and that reduction in weed bio-
mass was a result of fast canopy closure
by the trees (Thijssen, 1991a).

However, there is a need to proPerly
manage the tree speciesforthe purpose of
providing shade at the right time. During
the cropping season trees are lopped to
provide lnulch for weed control while in
between seasons, trees are allowed to
produce foliage to out shade weeds.

Mulch
The effectiveness of weed control through
mulch varies considerably with the species
used (Thiissen, 1991b). Generally, tree
species with broad leaves that do not
decompose fast are more suitable for this
use. Good examples are /nga species from
South and Central America. Cordia afri-
cana and Ficus species in East Africa
(Thijssen et al. 1993), and Flemingia mac-
rophylla from Asia (Budelman, 1988).
Rows of Flemingia planted in maize in
Machakos and in coffee in Embu, both
Kenya, produced enough mulch every sea-
son to fully cover the soil surface of almost
1 .5 m'z per metre of alley. At the begin of the
next rains, about five months later, mulch
coverage was still 42"/" in maize and 26h
in coffee. One month after applying the
mulch, weed biomass was, compared to
fields without mulch, 78% and 92% lower
for maize and coffee respectively.

Fallows
Fallow systems normally occurwhere crop
production becomes more difficult
because of problems with weeds, pests
and diseases or declining soil fertility. A
piece of land is left unused for a short or
longer period until crop production is pos-
sible again. lmproved fallows, with planted
(often leguminous) trees, shrubs, and/or
perennial herbs have shown potential for
restoring soil fertility in a short time period.
As an aftificial copy of natural fallow fast
growing species that produce a lot of bio-
mass are allowed to grow for a few sea-
sons on the fallow plot. Before planting a
crop again, the fallow bush is cleared and
all green biomass is worked into the soil.
lmportant agricultural weeds such as
alang-alang (lmperata cylindrica) and other
noxious grass weeds have been removed
successfully from farmers fields using
improved fallows of, for instance,
Leucaena leucocephala. ln western
Kenya, KWAP found that after a two year
fallow with the indigenous Sesbanta ses-
ban crop production could be up to 300%
higher than before the fallow while the
weed population was very low in the first
season.

Allelopathy
This ohenomenon has been defined asthe
chemical warfare between plants. Extracts
or leachates from various plant parts of dif-
ferent species have shown to inhibit seed
germination or growth of other plants. An
exciting new finding by KWAP in western
Kenya is tnal Cailiandra calothyrsus, a
popular agroforestry species for animal
fodder and firewood production, can con-
siderably reduce infestation of maize fields
with the parasitic weed Sfrga. A pot
experiment with Calliandra green manure
showed a reduction in the presence of the,
for this area, most important agricultural
pest with almost 70o/" (Table 2). Field
observations of this species interplanted
with maize confirmed this finding.

Another allelopathic effect on Stnga is
caused by the indigenous species Croton
megalocarpus. The presence of trees of
this species can trigger germination of
Sfnga seeds but it is not parasitised and in
absence of a host the young Strga shoots
wi l ld ie.

Indirect effects
Especially in hot dry areas, the presence of
shade from trees can stimulate people to
spend the necessary time on weeding.
Another observation was that where cer-
tain tree species become important in the
farming system, the value of seedlings
should not be underestimated. In the
Embu region of central Kenya, farmers are
often prepared to hire labour for weeding
because of an extra return they can get in
the form of wildlings. Labourers are told to
carefully uproot every wild seedling of cer-
tain tree species they find. The young trees
are then planted by the farmer in a more
appropriate part of the farm or in small con-
tainers to be sold at a later stage.

Tree-crop-weed interactions are
extremely site specific and vary according
to the plant species, environmental factors
and management practices, which in turn
vary according to the cultural traditions,
social organisation and economic forces
that influence agricultural systems. For this
reason, weed ecology and management
studies need a gender sensitive farming
systems perspective. Weed management
has to be more than removing undesirable
vegetation because, although weeds do
cause direct yield losses, they can have
desirable effects as well. 

I

RikThiissen, KWAP, PO Box 9050, Eldoret, Kenya
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Table 2: Effect ol green manure on Striga incidence in maize.

Treatmont

None
Calliandra
5 Uha (fresh)
Tithonia
10 Uha (tresh)

alter 2 monthr
96 infection

after 3 monthr
96 lnlectlon

ifter4 months
96 infectlon

100

33

67

67

0

33

17

0

0
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Ground cover and soil conservation in coffee in Nicaragua

Selective weeding
Farmers readi ly recognise ditferences
in the grov,tth habit of weeds. They
know which weeds are perennial or
annuals. They have obserued how
roots grow and how ditferent weeds
came back after weeding. They also
have the practical experience that
ditterent weeds cause different
damage to crops.

Gharles Staver
Amilcar Aguilar

Victor Aguilar and
Santiago Somarriba

or some smallholder coffee farmers
weeds are not a problem, because
they interplant fruit trees, coffee,

bananas and plantains and other short and
long-cycle crops in a small mixed orchard.
often an extension of the dooryard garden.
A second and more common category of
small producers in Central America grows
coffee in slightly largerfields in association
with shade trees and sometimes fruit trees
and bananas. These farmers, in spite of
recognising different weed types, general-
ly treat all non-crop green matter as weeds
to be controlled. Weed control for this type
of smallholder coffee farmers in Central
America consists atthe minimum of acom-
plete machete weeding several times a
year. Weeds are cut back nearly to ground
levef when they reach ZO-40 cm.
Frequently two weeks or so after each
machete weeding, a cheap herbicide like
paraquat or 2,4-D is applied. When farm_
ers have more ready access to credit and
receive more technical assistance, they
use herbicide mixtures, including pre-
emergent, which keep the soil surface free
of weeds for a longer period after weeds
have been slashed back.

Thus, coffee fields alternate between
high weed levels and bare soil. Right
before weeds are slashed, they often ire
shading lower coffee branches and inter-
fering with root growth. The regular.use of
herbicides leads to longer: periods of bare
soil and increased risk of erosion. In addi-
tion, certain hard-to-control weeds recover
quickly from the commonly used weed
control practices. These weeds tend to
increase as the same weed control meas-
ures are repeated year after year.

Selective management
An alternative approach to weed manage_
ment in perennialcrops is being developed
in Nicaragua based on differences in
growth habit among different weeds and
farmers' abilities to distinguish these differ-
ences. Two parallel objectives are pro-
posed. First, instead of practices which

indiscriminately control the general green
biomass, selective practices are directed
at the most problematic and least desired
weed types in a specific field. These gen-
erally include vines, grasses and tall grow-
ing perennial broadleafs, although particu-
lar farmers may have their own ideas.
Second, weed control practices should not
eliminate weeds which serve as natural liv-
ing ground cover. Such weeds are usually
creeping, low-growing plants with shallow
root systems. They tend to form a com-
plete ground cover reducing other weed
growth without competing with coffee
pfants (e.9. Oplismenus burmanii,a grass
cover weed). Selective weed manage-
ment with these two objectives over time
should lead to fewer aggressive weeds,
more complete and continuous soil cover
and lower weed control costs.

Over the past five years we had carried
out experiments in small plots to look at the
biological feasibility of selective weed
managementand in large plotsto measure
costs, etfects on coffee growth and yield,
and interactions with other pest problems.
At the same time we have also developed
participatory training and action research
approaches for ground cover manage-
ment in coffee. This work is part of a larger
project on pest management with small
farmers in Nicaragua who produce coffee,
tomatci, or plantains/bananas.

Biologically feasible
To validate the ecological concept that the
species of weeds. in a field change in

response to selective pressures, diffrerent
weed control practices were applied in
small interrow plots in a young coffee field.
When the study began in June 19g1 the
field was dominated by weeds damaging
to coffee, primarily annual broadleafs, with
significant perennial broadleafs and some
grasses. Natural cover weeds were
present in very small amounts. The bal-
ance between damaging and coverweeds
changed in response to different control
measures during two years (Figure 1).
Slashing weeds with a machete orthe use
of a mixture of herbicides after slashing
(Figures 1a and 1b) maintained high teveti
of damaging weeds and very low amounts
of natural cover weeds. The use of 2,4-D
after slashing weeds reduced damaging
broadleaf weeds with a corresponding
increasei in natural cover grass weeds like
the one shown in the photo. Figure 1c
shows that each yearthe balance between
damaging and cover weeds shifted,
although even in June 1993 damaging
leeds were more prevalent again.
Flexible management was the only tieat-
ment in June 1993 with cover weeds out-
growing damaging weeds. In this treat-
ment slashing and herbicides were used
selectively to promote cover weeds and to
eliminate damaging weeds. practices
used varied as the type of weed in the plot
changed from weeding to weeding. By the
third year, herbicide use in the flexible
treatment declined to 1.5 l/ha, cornpared
with 4-7 l/ha in the other two herbicide
treatments.
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Less costs, more information
Three different approaches to weed con-
trol were compared in large plots starting in
1992. In conventional non-selective con-
trol all weeds were eliminated twice a year
with slashing followed by the application of
paraquat, 2,4-D and a pre-emergent, a
common and longstanding practice in
Nicaragua. In selective management, with
slashing and herbicides, spot applications
with selective herbicides and selective
machete chopping were used to reduce
the growth and seed production of damag.
ing weeds. In selective management with
only machete use the stubble height was
varied to favour certain weed types and
reduce others. In both selective manage-
ment approaches growth and seed pro-
duction of natural cover weeds were con-
serued. The coffee rows in all three treat-
ments were kept free of weeds.

As Table 1 shows, natural cover weeds
were abundant in the selectively managed
plots, while the conventional approach had
virtually no cover weeds. Selective man-
agement was comparable in cost with the
conventional non-selective control and
used less herbicide. In selective manage-
ment with machete coffee yield was
reduced, because, even though natural
ground cover weeds predominated, total
weed biomass was too high. Currently we
are trying to reduce total weed biomass
and still conserve the natural cover weeds
in the selective slashing-only manage-
ment. Increasing the width of the weed-
free row area, more frequent weed control,
chopping of cover weeds, and increased
shade could help reduce the problem of
reduced yields. The selective approaches
require more frequent, shorter-duration
weed control activities and a better deci-
sion-making ability. They could be charac-
terised as information-intensive.

Selective management
Participatory training methods have been
developed to assist farmers in organising
their practical observations and experi-
ence with different weeds into an experi-
mental ground cover management plan for
their coffee fields. In a first workshop farm-
ers begin by roaming a coffee field and
bringing back different damaging and cov-
er weeds. They discuss the characteristics
of each weed and how the different weeds
might be grouped by their growth habit and
potential damage to coffee plants. A sim-
ple matrix lay-out on a white sheet has ten
columns for weed types and other ground
covers. The matrix has three rows: height
of weed growth in relation to the coffee
plant, advantages and disadvantages in
terms of competition and soil protection,
and weed reproduction mechanisms
(sproutand/orseeds). Symbols and graph-
ics like red and green buttons for disadvan-
tages and advantages are used instead of
lettering to fill out the matrix. The following
seven groups of weeds are commonly
formed: grasses, sedges, annual broad-

leafs, perennial broadleafs, vines, broad-
leaf cover weeds and grass cover weeds.
Farmers may decide to form more groups.
Certain weed groups may also be absent
from a field. Farmers are also encouraged
to observe other cover in their coffee fields
like leaf litter and shade. These are incor-
porated into the matrixto demonstrate that
ground cover weeds, leaf litter and shade
trees offer advantages like soil protection
without disadvantages like competition
with coffee olants.

Small groups of 2-3 farmers then walk
the field systematically observing the type
of weed or ground cover in an imaginary
point the size of a pencil point at their shoe
tip. Each group adds up their results which
are then summed up for the whole field in
a large group session. The workshop clos-
es with a discussion on how to change
weed control practices to reduce the more
damaging weeds and to promote cover
weeds. A set of cards with drawings of dif-
ferent weed types helps the group visual-
ise how certain practices favour certain
weeds and disfavour other weed types.
Cards can be partially covered to illustrate
slashing to different stubble heights or
turned over to symbolise elimination by
hand or with herbicides. Cards with weeds
in flower are used to emphasize the impor-
tance of seed production in future weed
presence. Cards are moved laterally to
illustrate one weed type increasing at the
expense of another.

Action research
The coffee field where the workshop is
done becomes an action research plot with

nearbyfields forcomparison. Practices are
discussed and the group agrees on a set of
actions to carry out before the next meet-
ing, such as planting shade, pull ing up
vines by their roots, or not slashing cover
weeds. The same field is also used for other
workshops on coffee insect and disease
problems. The group of farmers discuss
how changes in management might affect
their different pest problems. As they pre-
pare to return to their homes, they are
encouraged to try the sampling in their own
fields and return for follow-up meetings to
discuss what they found and what changes
they decided to make in their weed
management.

The goal of the series of workshops
organised around a group of farmers,
action research plots and systematic
observation and data collection is to
increase each farmer's capacity to make
better resource management decisions.
This capacity includes how to use their
local resources more effectively, how to
manage year-to-year and field-to-field var-
iability and how to evaluate possible new
practices or modifications learned from
other farmers, extension agents or agro-
chemical field sales representatives.

T

Charles Staver and Amilcar Aguilar, CATIE IPM
Project, Apartado P-1 16, Managua, Nicaragua.
Victor Aguilar, National Agrarian University,
Apartado 453, Managua, Nicaragua.
Santiago Somarriba, Centro Experimental de Cafe,
Masatepe, Nicaragua.

Table 1 Trsatment I
Total

non-selective
control

(herbicides,
machete)

Treatment 2
Selective
control

(herbicides,
machete)

T?oatmgnt 3
Selective
control

(machete)

7" ground Cover
of cover weeds

August 1993 7o/o 24Yo 47o/o
August 1994 1o/o 25"/" 4oo/o

Weed biomass in cover weeds 217 2506 7675

to total control in
treatment 1 g/m'

damaging weeds 4462 1735 4685

Index ol annual
herbicide use
Treatment 1
1993=100

1993 100 74 0

t994 229 99 0

Index of annual
labour use
Treatment 1
1993=100

1993 100 1 1 9 t91

1994 101 173 279

First year coffee
yield kg/pbt
standard
deviation in
parenthesis

1994 79
(30)

65
(10)

1 8
(8)
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Lex Roeleveld,
Cecilia Rugimbana, Efrem Wella,
Ally Ngendello and Anna NYanga

orth Sukumaland in northern
Tanzania, southeast of Lake
Victoria, has a long tradition in agri-

culture. With an average annual rainfall of
800-950 mm agriculture is seasonal.
Cotton, rice and locally chick pea are the
major cash crops and maize, sorghum,
rice, cassava and sweet potatoes form the
main food crops. The landscape varies
from flat to rollin$. The variation in soil
types is considerable, ranging from
exhausted sandy soils on hill tops to fertile
heavy clay soils on the bottom of the val-
ley. Cultivation of these heavy soils started
some 40 to 50 years ago following the
introduction of the plough. A high potlion of
the land can be cultivated which has result-
ed in high population densities, of upto 150
people per km'z. Cattle play an important
role in the Sukuma culture although crop-
livestock interaction is largely limited to
pulling sledges, carts and ploughs an{
improving food security. Cattle, owned by
half of the households, nowadays com-
pete for scarce resources. Agriculture in
this zone is still to a large extent subsist-
ence-oriented. Monetary income of farm-
ers is low and the support they receive in

the fields of agricultural extension, market-
ing of produce and credit facilities is not
enough. The use of external inputs is, not
surprisingly, very l imited.

Farmer Research GrouPs
The use of oxen-drawn weeders in inter-
row cultivators implies quite a number of
changes and new skills. Crops should be
sown in rows instead of broadcasting the
seed, oxen have to get used to walking
between the rows and obeYing new
orders, a different yoke has to be made,
weeders have to be adjusted in depth and
width oJ the weeding operation and farm-
ers have to get used to handling the oxen-
drawn weeder. Farmers who participated
in the test received training in all these
aspects.

With the start of the ox-weeder test a
Farmer Research GrouP (FRG) was
formed in each village. The FRG is an
informal group of 15-30 men and women
farmers participating in research activities,
who meet every 1-4 weeks to exchange
.exoeriences on the research activities.
Most FRG meetings are attended by the
village extension worker. Research staff
regularly participates to discuss progress'
to evaluate experiments or plan new activ-
it ies.

Recently the third season of testing has
been completed. About sixty households

Farmers as well as oxen need to be trained in
using the oxen-dnwn weeder.

participated by establishing a hand- and an
ox-weeded field. Management decisions
such as the soil type chosen or the time of
sowing and weeding, were left to the farm-
ers. During these three years farmers have
well mastered the technology and incorpo-
rated it in their farming practices. The size
of the ox-weeded fields has increased to
an average 0.6-0.8 ha during the last sea-
son,

Workload strongly reduced
Farmers considered the time saved
through ox-weeding as the biggest advan-
tage. While on average 170-180 person-
hours were required to weed a hectare of
land by hand hoe, this is reduced by 70-
80% if ox-weeded. Roughly half the time in
ox-weeding was spent on complementary
hand-weeding of weeds growing in the
rows where the weeder cannot remove
them.

While ox-weeding facilitates timely
weeding, it also allows farmers to spent
more time on other activities. Women
farmers, who traditionally do most of the
weeding, expressed strong feelings on the
latter point. The time saved allows them to
take better care of their "own crops", such
as sweet potatoes ancl cow peas, crops
which are mostly grown on ridges where
the ox-weeder cannot be used.
Furthermore, their workload is reduced at
a time of the year when women make
extremely long working daYs.

Sowing in rows
As the work with oxen is traditionally a
man's job, most of the ox-weeding was
done by men. And although women have
shown to be very caPable in using the
weeder, they do not consider their replace-
ment a problem. Women did, however,
carry out much of the complementary hand
weeding in the rows. All farmers consider
increased crop yields a maior advantage
of ox-weeding. However, the perceived
increase in maize and cotton yields is
mainly due to the higher plant densities of
crops sown in rows as compared to the
customary broadcasting of seed.

Sowing in rows requires more time than
broadcasting seed. This resulted in sever-
al initiatives of farmers to look for a fast, but
good method of sowing in lines. One of the
most striking results is a frame with three
small seed outlets, made out of a tube and
scrap metal, bound together with a rubber
string. Pulled by one man, three shallow,
parallel furrows are drawn in which the
seed is thrown. The implement was used
by several farmers with better results than
the method ProPosed from the
researchers' side to make shallow furrows
using a plough.

!

c

Oxen-drawn weeders
reduce workload
Long, heavy working days during the weleding season are lelt by f,mers,
particutarly tne women, to be one of the maior problems in agriculture in North
sukumaland, Tanzania. Following participatory surveys by the Lake Zone
Farming systems Research programme in 1992 farmers have successfully
tested ihe use of oxen-drawn weeders to reduce labour constraints.
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Weeding intercropped f ietds
Following a request from women farmers
the use of the weeder in intercropped fields
was tested. Women feared that intercrop-
ping of maize'and sorghum with their food
legumes such as cowpeas, groundnuts
and green grams, would become difficult
with the weeder. The test showed that
when sown in the row of the main crop and
if weeding is done timely, even the trailing
cowpeas can be grown without any difficul-
ty in ox-weeded fields.

Although not ranked as a main advan-
tage of the weeder, farmers said that ox-
weeding improves the growing conditions
of the crop. Hand-weeding is often done
very superficially, allowing fast regrowth of
weeds and depending on the soil type,
leaving the top soil crusted. According to
farmers, ox-weeding improved water infil-
tratir:n and soil aeration, which resulted in
less wilted crops during dry spells.

Spreading the experience
Both men and women farmers have wel-
comed the weeder as a major improve-
ment in their farming system. The enthu-
siasm with which the weeder was used
resulted over the last two years in a num-
ber of spontaneous activities undertaken
by the Farmer Research Groups aiming at

informing and training other farmers.
Farmer Research Groups have resoonded
to requests of farmers from neighbouring
villages by organising one-day training
events in using the weeder. In most cases
this was done by a small delegation of men
and women who, with a weeder tied to a
bicycle, visited another village to explain
and practise the weeding. Following a
request from researchers Farmer
Research Groups have successfully
trained farmers and technicians from
Districts elsewhere in the zone. After one
year of testing by farmers, this has already
resulted in a demand to buy weeders.
Meanwhile, farmers in the research villag-
es have started to buy weeders with the
research programme as temporary inter-
mediary.

Experimentation intensified
The successful technology and participa-
tory research approach stimulating the
exchange of experiences between FRG
panicipants and between FRGs of differ-
ent villages, has also stimulated farmers to
intensify experimentation. Observed
examples of farmer experiments linked to
the ox-weeding technology included the
making of muzzles to avoid that oxen eat
from the crop, sowing techniques, inter-

cropping with food legumes and melons,
improved maize seed and increased
manure applications.

While in many songs a bright future is
depicted for the farmers in Sukumaland
once the weeder has been introduced, the
actual introduction might be hampered by
low farm income and the absence of the
weeder on the local market. The recent
improvement in cotton marketing following
liberalisation of the cotton market in
Tanzania may, however, create the
favourable conditions for its introduction.
Members of the Farmer Research Groups
are expected to play an active role in its
dissemination.

I

Lex Roeleveld, Cecilia Rugimbana, Efrem Wella,
Ally Ngendello and Anna Nyanga, Lake Zone
Farming Systems Research Programme, Ukiriguru
Agricultural Research and Training Institute, pO Box
1433, Mwanza, Tanzania.

Hands versus chemicals
It was not an easy task for Lakshmikutty Amma, a seventy year old woman betonging to a former landlord tamity of

South Kerala. That day she also
worked in her own paddy field, (with
two feed mud) along with the two
women labourers, to complete the
deweeding work. She could not get
enough labourers on that day.
Moreover, she felt that their wages
are "very high". It was for the first
time in her life that she did this work.
Even the unemployed young women
of her caste would not venture into
this task. Thus she was very tired
when we met afterwards, telling me
that the "new circ,umstances" forced
her to do this work. However, her
eyes emitted the rays of satistaction
in showing that she cannot be
mauled by these "circumstances,'.

V. Santhakumar

Ilhis incident depicts the story of
I weed control in Kerala. Hand weed-
I ing once or twice, depending on the

weed growth, was the traditional practice
in the paddy fields of the rain{ed valleys of
this wet-tropical region. In addition, farm-
ers would keep the fields under submerg-
ence by blocking the flow of rain water, to
control the growth of weeds. Whenever

there were dry spells during the monsoon
period, there would be lush growth of
weeds in these fields. In Kerala, farmers
feared these dry spells not due to the non-
availability of moisture, but because of the
abundant weed growth. Hand weeding in
these fields with one to threefeet of clayey
mud is'really a tedious task. Traditionally
this was done by the women labour
belonging to the so called lower castes.
Members of the farm family (especially
women members) rarely stepped into
these fields.

Wages rise
In the current situation, farmers face labour
shortage during peak seasons when
everybody needs labour. The younger
generation in these labour groups are now
more inclined to take up less tedious or
better paying jobs in households, con-
struction work, cashew processing, or in
small industries or trade centres. A good
number of them are sufficiently educated
to take up jobs in government services or
migrate to bigger cities. The cost of agricul-
tural labour has also gone up significantly
in Kerala. The wage is around Rs. 60 (US$
2), which is almost two times higher than
that in other parts of South India and
almost three times higher than wages in

North India. The increase in labourcosts in
construction jobs as a fallout of the migra-
tion of Keralaites to middle-east countries
also resulted in the increase of agricultural
wages. Other changes have also taken
place, like the disappearance of attached
labour, whereby a labour family would be
attached to a farm family. The farm family
used to be obliged to take care of the
needs of the labour family, even during the
off-work season. This ensured the avail-
ability of labour during peak seasons.
These inevitable (socially necessary)
changes which resulted in the high cost
and the scarcity of labourwould be consid-
ered by any technologist or agricultural
planner as an ideal ground for the introduc-
tion of labour-saving and effort-reducing
technologies. The use of weedicides in
many parts of the world was promoted by
these sorts of changes. In Kerala, macro-
level statistics says that the use of pesti-
cides in general and that of herbicides in
particular is very low except in a few pock-
ets. This is so because the cultivation of
paddy in many areas of Kerala (other than
those pockets where it is a commercial
practice) is primarily for home consump-
tion. The average size of land-holding was
small in this state. lt was further reduced
during the last few decades due to the split-
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Table 1. Costs of chemical and hand weeding compared

tethod increa3e in

ouor weodod

ting of families and due to the implementa-
tion of land reforms. These small pieces of
land are cultivated for domestic consump-
tion and the farmers are generally reluctant
to use chemical pesticides or weedicides
in these fields.

Theoretical effectiveness
A series of experiments conducted by the
Kerala Agricultural University (KAU) say
something on the success of chemical
weedicides in the state. As inadequacies
of the farmer's field will not reflect in the
experimental results, they indicate the
theoretical effectiveness of the weedi-
cides. A few interesting conclusions came
out while analysing the results. The
researchers compared efficiency (in terms
of yield rate) of different chemical meas-

ures with the traditional practice of hand-
weeding. Out of the seventeen experi-
ments conducted during a period of 12
years from 1979 to 1991 , four showed that
hand-weeding is superior to chemicals.
Nine experiments led to the conclusion
that hand-weeding is on par with the best
chemical measure adopted. The rest of the
experiments brought out the superiority of
one or other chemical weedicide.
Considering the fact that the viable alterna-
tive to hand-weeding is not a single chem-
ical (but one chemical in an experiment
and another chemical in another experi-
ment), and the fact that nearly three-fourth
of the experiments put hand-weeding also
at the top in terms of yield rate, one can jus-
tifiably say that hand-weeding is superior
to chemicals in terms of yield rate.

Costs compared
Thus weedicides can not be considered in
Kerala as a superior practice in terms of
yield rate. The decision to use weedicides
or hand-weeding would be based on the
cost. There are not many experiments
which compared the cost of weedicides
with that of hand-weeding. One significant
series of experiments was conducted in
Pattambi research station, which has been
doing pioneering research work on paddy
forthe last six to seven decades. The agro-
climate character of this region is similar to
that of the largest paddy-growing area in
Kerala. This series was conducted during
mid-eighties. However, agricultural wages
had increased drastically even by that time
(because of the gulf-boom in late seven-
ties). The results of the experiment are
summarised in table 1. lt essentially shows
that hand-weeding is economically as
good as, if not better than, the application
of commonly used chemicals. Thus the
dilemma faced by the farmers of Kerala is
this: they prefer to avoid weedicides in
farms producing paddy for self-consump-
tion. Moreover, as shown by the experi-
ments, these chemical measures are not
attractive in terms of eitherthe yield rate or
the cost of weed control. However, the
scarcity of labour and the increase in wage
rates make hand-weeding expensive.

Weedicides and gender
The perception of the farmers that wage
rates are "very high" is not shared by agri-
cultural labourers. Madhavi, who has been
working as an agricultural labourer in the
same village where Lakshmikutty lives,
elaborates on this "wrong perception'|.
"The paddy cultivation is a seasonal activ-
ity and it may not give us more than 60 to
70 working days in a year. The cost of eve-
ry other commodity has gone up and the
wage for deweeding is less than that for
construction work", Madhavi says. When
asked about the possibility of using weedi-
cides as a means to reduce the difficulty of
their work, she told me that the application
of weedicides would become a man's work
and that would reduce the working days for
women. Thus Weed control raises eco-
nomic, social, technical and gender issues
in Kerala. This is also connected to the
overall problems of paddy cultivation in the
state. The shift over to chemical inputs and
high yielding varieties has not increased
yield rates significantly due to the aero-cli-
matic factors. Farmers have to continue
with the traditional inputs and methods like
organic manure and hand-weeding even
to keep up the same yield rates. However,
the cost of these traditional inputs have
increased significantly while the price of
rice stayed behind. This puts the paddy-
growing farmers into a precarious situa-
tion. The struggle of Laksmikutty Amma is
not at afl unique in Kerala. 

I

V. Santhakumar, Department of Humanities and
Social Sciences Indian lnstitute of Technology,
Madras 600 036. India.

Addl. Bonelll

in Rupees

Use of Benthocarb
Use of Butachlor
Use of 2.4-D Knockweed 4G
Hand weeded twice
Weed Free Check

193 kg/ha
261 kg/ha

419
532
793

Addt.
Coit

145
242
170
250
300

141
280
668
814
1286

The role of hemp in soilfertility management

In Kathmandu Valley, Nepal, at a height of
1 400 m asl, at the end of the dry season, in the
month ot May, the golden wheat fields show a
dark green understory of "weed" or hemp
(Cannabis sativa) locally called 'Bhang" or
"Ganja". Women harvest the wheat, but leave
this green covercrop until the monsoon water
tums the valley in the mirror mosaic of paddy.
ln thisfamousvalley ol Shiva, one of the malor
Hindu gods who presents himself in the form
of a bull, all the heavy work to prepare the land
is still done by hand. The religious law thatthis
fertile clay land should not be ploughed by cat-
tle very much shapes the agricultural system.
After the rice crop ls harvested in October-
November, the fields are divided in three-feet
wide beds with one-foot wide paths in
biltween. Fiist, rough manure is spread over
the beds with the remaining rice weeds. Then
the humid clay from the paths is spread over
the beds. Wheat seeds are sown and in a few
weeks a fresh green blanket covers the soil
before wintei starts, a winter with very scarce
rain and minimum temperatures around zero.
During the growth of this wheat crop, women

gather weeds for their buffalos and cows
which are kept at home. Local farmers are
allowed to gatherlhe weeds from the fields of
the landowners who live far away from their
fields. According to the farmers, these people
only come to sow and harvest. However, the
local gatherers are not interested in the abun-
dant hemp plants, one of the dominant weed
species. Only in their own lields they do this
laborious hemp weeding in a very early stage

to avoid harm to the wheat crop. Moreover,
animals will eat these young hemp plants only
when mixed with other.more palatable weeds
and grasses. As soon as the wheat plants are
strong enough, the hempweed is ldft in peace.
Even after lhe wheat harvest no free grazing
animals show any.interest in this lush green
cover. Peacefully- the hemp develops its
dense root. system pumping. nutrients and
improving the structure of the soil. When farm-
ers come back to prepare the paddy field,
between half June and half July, they dig in the
hemp' as an excellent green manure.
According to the valley farmers, it gives a
much better rice production. At the time of
planting the rice, the hemp has reached only
two feet. lf because of drought these.plants
have too many seeds, farmers prefer burning
them to avoid too much weeding work in the
next wheat season.
The farmers of Kathmandu valley didn't know

that scientists in othercountries have found out
that hemp also has a nematicidal quality. lt kills
lhe eelworm, a problem in fields where always
the same crop is grown. In Kathmandu valley
hemp is also used to cure diarrhoea in goats
and cattle. The seeds of hemp are locally used
as spices in pickles and in some comers of
their fields farmers cultivate bigger plants to
enjoy the bliss of smoking these hallucinating
hashish when heavyfarmwork is done.

Nati K. Ral, Umesh P. Subedl and Hans Carlier,

INSAN, PO Box 8126, Kathmandu, Nepal
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I n the plains of Cauveri river 1,400,000

I acres are under wetland rice cultiva-
I tion. Based on the availability of river
water, a crop rotation pattern has evolved.
Where there is sutficient water. short dura-
tion rice, long duration rice and gram are
rotated. Where there is ditficulty in getting
water, long duration paddy is followed by
gram. The "weed" wild indigo (Tephrosia
purpureal plays an important role in this
cropping system. A week before the har-
vest of winter rice, gram seed (black gram
or green gram) is mixed with wild indigo
and broadcast. No weeding of any kind is
done. Because of early germination and a
faster growth rate gram is able to compete
with other plants. Wild indigo is very appro-
priate in this rotation. lt does not germinate
under wet conditions. So, it comes second,
grows slowly and remains as a cover crop
cum green manure during summer. The
seeds of wild indigo remain dormant dur-
ing the growth period of rice. The plant is
an annual with self propagation capacity
and a drought resistant character. lt does
not need to be sown every year. lt is
enough if it is not ploughed before seed
setting. This practice is carried out in fields
where intensive cropping systems have
been introduced supplemented with bore
well irrigation. Wild indigo is a companion
for many other cultivated plants.

Farmers experiment
Farmersof theTamil Nadu LEISA Network
are keen to look at herbs for their multipur-
pose values. More than twenty research-
cum-resource centres are emerging in the
state, carrying out valuabletrials and
experiments. Mr. Bernard of Annapoorna
farm, Auroville, uses all sorts of weeds in
combination with crop seeds to improve
the fallow before taking up cultivation. He
succeeded by growing two creepers, vel-
vet bean and Canavalia sp and making
insitu composting. Mr. Balakrishnan of
Dhabovanam, Thanjavur district, is mak-
ing use of weeds in converting sand dunes
into lertile gardens. He uses all weeds to
make mulch that suppresses weed growth
and conserves soil moisture. Mr.
Thangasamy of Karpaga Solai,
Pudukkottai district, is experimenting with
a handful of plants, comparing their use
value as cover crop, green manure and
fodder. He has been successful in control-
ling nut grass by growing trees of different
kinds. Mr. KR Muthusamy of Annai Pozhil,

Extensive knowledge
on weeds in Tamil Nadu

Tamil Nadu in the southern most part
of India lies between the Bay of

Bengal in the east and mountains in
the west (Western Ghats). Agriculture
has been practised along the rivers
flowing trom west to east since as
early as 10,000 BC. Two thousand

years of literature reports thousands
of plants being studied tor their

habits, habitats and values. Already
in those early days, farmers had the
wisdom regarding plants competing
with crop plants for nutrients, soil

moisture and sunlight. Many different
ways to manage this variety ot plants

have been known. ln some places
weeds themselves have been treated

or cultivated as main crops taking
into consideration the economic

merits. This short report gives only
some examples of the many uses ot

"weeds" known by farmers in the
region.

den only to do mulching for cultivated
crops. Mr. Rajaram of Thulasi farm, Trichy
district, collects the agro-wastes available
along road sides, throws them as a thick
bund in the contour line. He grows crops,
trees and vegetablbs. With the conserva-
tion of moisture and increase in the organ-
ic content, a wide range of weeds are
growing which in turn are used as material
for mulching. Mr. Ganapathi of Sakthi farm,
Pudukkottai, is rearing ducks and allows
them in the rice fields. The ducks eat the
weed seeds and reduce weed population
by maintaining the puddled condition.

I

G. Nammalvar, LEISA Network, No. 1 , 1st Street,
Ezhil Nagar, Keeranur 622 502, Pudukkottai Dist.
Tamil Nadu, lndia.

Note: This article is based on a longer article sent to
us by Mr. Nammalvar. Readers who are interested in
having the longer version can write to ILEIA for a pho-
tocopy.

G. Nammalvar

Tiruppur, has succeeded in getting a good
harvest in turmeric by mulching the crop
with weeds that grew in between. He
allows for weed growth throughout the gar-

Mr Ganapathi ol Sakthi farm allows ducks in the ricefield. Weeds are thus controtled by duck tabour.

E
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IF YOU WANT TO KNOW TNORE

TOP SIX

Wouter Jdenje has selected six references from the kitchen of Weed
Sciences ol the Wageningen Agricultural University. His department tries
to keen in touch with cunent research activities with an increasing empha'
sis on organic agriculture and LEISA. They try to implement fundamentals
of plant ecology, physiology and derive our research subiects from agrF
cultural practice. The literature references reflecttheir present interests.

In view of the different crops, weeds and the ever changing environ-
mental conditions, we cann0t expect easy generalizations for weed con'
trol. Especially weed control in low-external-input farming conditions
requires knowledge and experience from the local farmer. lndigenous
control practices often appear to be soundly based on an (implicit)
understanding of relevant physical and ecological processes. ln addition
to well-known practices, sophisticated applications of scientific (biologi-
cal/ecological) knowledge in weed control measures increase. To men-
tion a few: the successful biological control of gooseweed (Sphenoclea)
in rice by means of a myco-herbicide (Mabbayad & Watson, 1995), or of
talhen (Chenopodrum) (Kempenaar, 1995), instead of using themical
herbicides. 0ther new ecological approaches are mixed cropping and
selection of more comoetitive crop varieties.

In many dry regions parasitic plant species form a serious threat and
firm solutions cannot yet be given. The state of the art in a great many
of interesting studies can be found in the Proceedings of the 1robanche
(and Sfrga) Workshop (Pieterse et al, 1 994). For these as well as for
other annual weeds, the solarization technique deserves lurther attention.

The applicability of damage thresholds and simulation models in early
warning systems is improving; they need the farmer's input of field data.
Generally, the emphasis on non-chemical control increases. New or
existing mechanical devices are currently adapted for specific crop c0n-
ditions (weed brushes): A nocturnal soil preparation was said to dimin-
ish the number of germinating weeds; the study so lar does not yet per-
mit wider generalization. 0f course a simple solution to weed problems
would be if we could turn them into crops by eating them! Part of this
solution is highlighted in a curious and very interesting booktitled
"Handbook of Edible weeds" (Duke JA, 1 994).

Getting to know your enemy. ls biological research needed? Norris
does not lind strong evidence for this (Norris, 1 992). He may be right for
mainstream research (where indeed herbicide-related research activities
comprise over 80%). However, he does not account for the problems
related to sustainability and environmental quality. And particularly for the
remaining 20% (probably the LEISA) we need more ecological data,
insight and experiences to be used in management applications and con-
trol. Therefore we recommend LEISA farmers and research people to also
screen and tap the main stream publications, such as "Handbook of Weed
Management' (Smith, 1995). Integration olthe'two worlds"is very much
needed: in view of the common goal of a more sophisticated weed controll

Wouter Joenie, Dept.0fTheore'tical Production Ecology, Wageningen Agricultural University'
P0 Box 430, 6700 AK Wageningen, Netherlands.

1 Mabbayad M0 and AK Watson, 1 995. Biological control ol Gooseweed
lsphenoclea zeylanica Gaerln.) with an Allemaria species. Crop
Protection 1 4, 429-433.

2 Kempenaar C, 1 995. Studies on biological control of Chenopodiun
albunby Ascochyta caulina. Thesis Wageningen NL.

3 Duke JA. 1 994. Handbook ol Edible weeds. CRC Press, Boca Raton,
246 pp.

4 Pieterse AH, JAC Verkleil and SJ ter Borg (Eds.), 1 994. Biology and
Managemen! ol 0robanche. Proc. of the third International Workshop
on 1robancheand related Striga research. KlT, Amsterdam,736 pp.

5 Norris RF, 1 992. Have ecological and biological sludies improved
weed control strategies? In: Proc. First International Weed Control
Congress, Melbourne, pp.7-33.

6 Smith AE (Ed), 1995. Handbook of Weed Management. Marcel Dekker,
lnc. NewYork,741 pp.

Weed management in agroeco'
systems: Ecological apProaches
by MA Altieri and M Liebman
(eds). 1988. CRC Press, Boca
Raton, Florida,362 pp.
The contributions to this book
describe the physiological, PoPu-
lation and community ecologY of
weeds within agroecosystems,
with the goal of recognizing
details relevant for better weed
management to decrease dePen-
dency on herbicides. 0f interest
to scientists.

Weeds: guardians of the soil bY
JA Cocannouer. 1 950 (rePrint
1980). The Devin-Adair ComPanY,
Connecticut, USA, 186 pp.
A book in praise of weeds! lt
describes the many vital func-
tions of weeds. Although dealing
with Weeds in the USA, it can be
eye-opener for those people who
can only think in terms of fighting
weeds. Conceptual.

Weed control by EM Lavabre.
1991. CTA, Wageningen,
Netherlands, 96 pp.
This comprehensive booklet
describes and illustrates the basic
biology of weeds and main meth-
ods of control - manual, animal-
powered and engine-driven, cul-
tural and chemical control.
Preventive measures and sugges-
tions on how to choose a control
method for the main commoditY
croos are included too. Practical.

Weed-crop ecology: PrinciPles
in weed management by RJ
Aldrich. 1984. Breton Publishers,
California,4T6 pp.
This textbook pays special atten-
tion t0 ecological questions relat-
ed to prevention and minimizing
losses from weeds. Scientific.

Making aquatic weeds uselul:
some perspectives for develoP'
ing countries by the National
Academy of Sciences (NAS).
1976. NAS, Washington, 182 PP.
Eradication of some introduced
aggressive aquatic weeds has
proved impossible, and even rea-
sonable control is difficult.
Turning these weeds to produc-
tive use would be desirable. This
report examines methods for
controlling aquatic weeds and
using them to the farmer's best
advantage. lt provides useful ele-
ments for an integrated system of
weed management. ConcePtual.

Weeds: control without Poisons
by C Walters. 1991. Metairie:
Acres, 320 pp. ISBN 0 91 1 31 1 25
4. US$ 17.00.

Advocates, in an easy style, the
seeking of a natural balance in
soil management to t(eep weeds
in check. Where weeds are abun-
dant, there is imbalance in soil
elements: different weeds are an
index of what is wrong in the soil.
Although the book is on weeds in
the USA, stil lthe approach is val-
id for the tropics too: Preventive
crop husbandry and soil manage-
ment and not curative interven-
tions. Conceptual.

Testing solutions to problems of
loss in soil leili l ity and reduc-
tion of woody species in South
Benin: Programme UNIH0 -
INRAB by A Floquet. 1995. ln:
Acacia, circular letter of friends
of sustainable agriculture in
Afr ica.No.10, Apri l1995, p. 20-
23. Acacia, c/o Helene Hollard, F-
391 60 Poisoux, France.
A oractical article on how to set
up trials with Mucuna. In this
issue of"Acacia" several articles
deal with the use of green
manures / cover crops in West
Africa. Also in "Acacia" No. 9 sev-
eral interesting articles deal with
management of soil fertil itY.

The practical reason ol weeds in
lndonesia: peasant versus stale
views ol lmperata and
Chromolaena by MR Dove. 1986.
Environment and Policy Institute,
East-West Center, Honolulu, Hl
96848, USA. ln'. Human EcologY
vol.14 (1986) no.2 P.163-190.
Compares state and farmers' Per-
ceptions of incidence of lmPerata
and Chromolaena in case studies

..WEEDS
CONTROL WNHOUT POISONS
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from Indonesia. Peasants look at
the presented weed species from
a varying perspective according to
the simiiarig between these weed
plants and the fallow period vege-
tation in their oarticular cultivation
system. Government looks at the
weed issue in a negative way only,
which is explained by the fact that
government has a negative atti-
tude towards shifting cultivation
in generaland, also, by its own
interest in exoensive weed eradi-
cation programmes. lt is interest-
ing to note that, in all cases stud-
ied, farmers attributed the origins
ol I m pe rata and C h ro molae na lo
supravillage political authorities to
which they are or have been sub-
iect. This article shows that, when
looking at ecological issues, the
policy element is not necessarily
restricted to local level relations,
but can also be extended to state
level. The solution to the oroblem
ol different perceptions resides in
ways to reconcile the respective
practical interests of farmers and
government. (WB)

Break-through in agdculture
by E. Goetsch. 1995. AS-PTA,
Rua da Candeliiria 9, 6o andar,
CEP 20091-020, Rio de Janeiro,
JR, Brazil. 22 p.
This interesting booklet reports
about experiments that try to imi-
tate the natural succession of spe-
cies settlement on cleared land.
The presence of weeds, in the
author's view, is a symptom of
rupture of this natural succession
of plant species. By restoring or
imitating this succession, weed
incidence can be significantly
reduced. Thus, presence and fre-
quency of certain species would
indicate that the land has recov-
ered a sufficient level of fertility.
The criticalfactor in determinino

plant health and growth rates, as
well as the productivity of the
system, is not the initial quality of
the soil, but rather the comoosi-
tion and density of individuals of
the plant community.
There are 4 steps in the process:
1 identification of best species or

consortia of species.
2 creation of the widest possible

biodiversity.
3 identification of optimaltiming

of the beginning of each cycle.
4 acceleration of groMh rate and

progression of the succession
by pruning and removinE
plants once they are no longer
needed in the succession.

Two examples are given of practF
cal applications:
. the friiolar, characterised by

Ceiba pentandra (huge, sacred)
and leguminous, heaviiy-
pruned trees (for soil improve-
ment), and a ground layer of
herbaceous Piperaceae,
Interventions are mowing and
pruning. Celba recovers the
deep nutrients and makes them
available again through the
shattered leaves. Planting
crops is done when Ceibaloses
its leaves.

. Coffee in CentralAmerica and
Colombia. Large trees lose their
leaves at the time when coffee
bean harvesting takes place.
Underneath, there is a storey of
leguminous trees, mainly /nga
and Erythrina, which are
pruned, and bananas, citrus,
palms and Pejibaye.Weed
problems and erosion are
absent because of a thick layer' of oruned material. Coffee and
citrus need much light for flow-
ering, but shade for maturing
fruits; bananas grow well with
light but need shade for fruit-
ing. These conditions are creat-
ed in this system. (WB)

Analog forestry and organic
faming by Ajantha Palihawadana.
IRDP Nuwara Eliya, Sri Lanka,30
pp.1992.
With this booklet the author
makes the reader aware of the
degradation of the forest 8nd agri-
cultural environment. Analog
forestry and organic farming are
presented as solutions to stop
degradation. Analog forestry
mimics tropical climax forests
allowing many ecologically and
economically profitable species to
coexist in a sustainable ecosvs-

tem. Traditional tree farms or for-
est gardens in Sri Lanka have ele-

, ments of analog forestry. In all
I forms of analog forestry the natu-
: ral succession stages are followed
, by the farmer. The author explains
, how to establish and maintain an
, analog forest. The author con-
I ducts experiments with this
i approach on three plots with dit
i ferent agroecological conditions.
i Conceptual,practical.
i Information on analog forestry
i can be reouested lrom
; NeoSynthesis Research Centre,
. Box 9978, Mirahawatta, Sri
: Lanka. This organisation organ-
: ised a conference on analog
' forestry in April 1995.

counteract nature's tendency to
create a polyculture of plant spe-
cies. Only a polycultural state
would be in ecological balance.
Weeds are an attemot to recreate
this state, which would be a
strong argument for allowing
them in our fields. This article
reports about how experiments
were carried out to reinforce this
state of ecological balance, by
introducing extra weed seeds.
Also, allelopathic inlluences were
imitated by extracting essences
from predominant weeds and
spreading these over fields. First
results seemed rather promising
but needed further testing. The
method used is derived from
homeopathic approaches. (WB)

The new frontier: larmer's
response lo land degmdation: a
West African study by KS
Amanor. 1994. Institute of African
Studies, University of Ghana. 244
p. ISBN 1 856492427 (pbk). Zed
Books, 7 Cynthia Street, London
N1 9JF, UK; United Nations
Research Institute for Social
Development (UNRISD), Palais
des Nations, 1 21 1 Geneva 1 0,
Switzerland.
Documents and analyzes how
farmers in the forest zone of
south-east Ghana have undergone
the negative consequences of
monocultures in the past, first of
oil palm and later of cocoa, and
how they are learning to cope with
these now marginalised environ-
ments, experimenting with new
ways to utilise resources and to
gain access to new markets. The
author illustrates how marketing
structures, national policies and
envi ronmental degradation inf lu-
ence resource utilisation. A forest
ecozone is described, now invaded
by aggressive weeds from the
savannas {savannisation), a clear
indication of the land degradation
that has taken place as a result of
improper care for the land, in a set-
ting where only hard cash was
considered important. This is an
important case study about
farmers' innovation and indepen-
dence of non-functional govern-
mental agricultural services. (WB)

CS |l*lrxlils!"

TAPADO Slash/mulch: how farm-
ers use it and whal researchers
know about il by HD Thurston, M
Smith, G Abawiand S Kearl (Eds).
'1994. CATIE / CllFAD. Cornell
International Institute for Food.
Agriculture 3nd Development
(CllFAD), Box 14, Kennedy Hall,
Cornell University, lthaca, New
York 14853-5901, USA. 302 pp.
It contains the papers presented
in a workshoo which had the
obiective to evaluate results of
farmers, researchers and devel-
opment workers with various
slash/mulch systems and to iden-
tify important research directions.
Scientilic, conceptual.

Integration of weeds: hypolhesis
on the funclion of weeds in
organic larming by J Bertelsen.
1990. Permaculture Nambour, P0
Box 650, Nambour, Qld., Australia
4560. ln: Permaculture Edge
September 1 990 p.20-21 .
Examines the function of weeds in
monocultures, systems.that
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KEEP tING
Dung beetles will be rolling up the themes ogoin. When we publish o Newsletter on q certoin lheme,

we hope thof reoders will digest il so thot new ideos con emerge. In fhis section "Keep Rolling" you hove

o chonce to present further informotion obout themes highlighted in previous issues,

thus giving still more food for thought ond oction.

Tleating the causer
not the symptom
For successtul development strategies it is necessary to treat the causes ol
problems not the symptoms. After an unsuccesstul reafforestation attempt
the community of Erquis Sur and their support agency successfully used bee-
keeping as an entry point to raise income and reduce environmental degrada-
tion. The author explains the use of a problem tree which proved to be a use-
ful instrument to develop this strategy.

Weyman Fussell vegetative cover. However, care of the
nursery and outplanting of the trees
required a commitment of time and labour
which were in short supply. Additionally,
the long time required to realise any bene-
fits from planting trees did not provide a
rational motive for neglecting more urgent
demands on labour for satisfying the need
for food production and income genera-
tion. The community's highest priorities
were issues which carried the most imme-
diate implication for survival and well-being
and resources were allocated accordingly.

Probing the cause
After two years of project effort it became
clear that the agency's strategy was not
going to succeed in addressing the prob-
lem in the way that was originally envi-
sioned. The problem had been seen
initially as due to unsustainable harvest-

A lew members of the Erquis Honey Producers
Association with a display of their prcducts.

I!he area encompassing the commu-

I nity of Erquis Sur within the depart-
I ment of Tarija, Bolivia, is character-

ised by a semi-arid climate, shallow soils
and eroded hillsides. Soil fertility and water
utilisation are recurring issues of particular
concern to the small-scale farmers within
this community of approximately 150
households. Thetypicalland holding is 1 to
2 hectares. and activities focus on subsis-
tence production ol maize and potato.
Some families grow small amounts of pea-
nuts and vegetables for the cash market.
All families have goats and sheep which
are repositories of wealth.

Treating the symptom
Soil erosion and watershed deterioration
had been serious problemsforthecommu-
nity. Unsustainable cutting of trees and
overgrazing by goats and sheep had great-
ly reduced the capacity of the fragile soils
and semi-arid ecosystem to provide forthe
agricultural needs of the population. A
Bolivian governmental agency had
endeavored to address the problem
through the promotion of community tree
nurseries, followed by the formation of
work brigades for outplanting and care of
the trees. Species were selected by the
agency primarily for their wood producing
qualities.

The project encountered mixed
responses from the community. On the
one hand, the local participants under-
stood the causes of the environmental
problem and its linkage to the amount ol

ing of perennial species of vegetation,
and a lack of community infrastructure for
replanting trees. Experience began to
show that unsustainable harvesting ol
trees and overgrazing of the herbacious
vegetation were sy6ptoms of a greater
problem within the community. A deeper
probing of the cause-and-effect relation-
ships of the underlying factors was neces-
sary in order to fashion an appropriate
solution. A reexamination of the situation
was made. Reoresentatives of the local
community were engaged as principal
parties in the analysis. lt became appar-
ent that any strategy to address the land
stewardship problem would have to do so
in a way that did not compromise the short
term needs of the community. A problem
tree (see Figure 1) was developed as a
diagramatic aid to sort out the intercon-
nected factors and facilitate discussion of
the underlying cause of the problem.
Feelings emerged that the earlier project
had indeed failed to focus on the roots of
the problem, and that a successful strate-
gy must approach more directly the
issues deeply embedded in the situation.

A successful strategy
It was determined that any successful
strategy must satisfy short term food
security needs. Income generation forthe
purchase of supplemental food and agri-
cultural inputs was seen bv the commu-
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nity as a necessary element in any suc-
cessful project. Thoughtful analysis and
discussion followed and beekeeping was
finally settled upon as a vehicle to deliver
the results that were being sought.
Although there were no domesticated
hives being maintained within the com-
munity, farmers had a history of gathering
honey from wild colonies. The sell of hon-
ey and wax was easy and lucrative.
Domesticated honey production was
seen as a means of creating an incentive
for the planting of melliferous plants and
the care of existing vegetation while
addressing income generation needs.

A chain reaction
Technical training for beekeeping was
provided by the Peace Corps and a core
group of individuals came fonvard who
were willing to experiment with the keep-
ing of bees in Kenya Top Bar Hives
(KTBH) on theirfarmsteads during the first
season. The first year's results demon-
strated convincingly that the economic
breakeven point for a beekeeper could be
reached within one season. The second
year of the project resulted in a significant
increase in the number of beekeepers,
and the formation of an association for the
sharing of technical information among
members and for the marketing of honey
and wax. Each beekeeper typically had
two hives, a-few had more. The beekeep-
ers became interested in enhancing their
production through the cultivation of mel-
liferous plants. To the great satisfaction of
the agency, members of the community
petitioned fortechnical assistance in identi-
fying appropriate plants, and guidance in
establishing a nursery and outplanting.

The community was self-mobilised to
deal with the land stewardshio issues cen-
tral to soil conservation and watershed
management - something that had failed
to happen under the soil stabilisation pro-
ject originally launched by the agency.
Plant species were selected by the com-
munity which were different from those in
the orginal project. Eucalyptus, while not
an indigenous species, was also recog-
nised as a significant source of honey and
provided a means for meeting wood
needs of the community. Herbacious
plants such as chamomile (used widely as
a beverage) and alfalfa (fresh cut for live-
stock feed) which provided attractive
sources of honey and marketable crops
were also adopted. Additionally, con-
trolled grazing of goats and sheep began
to be practised since the new vegetation
now had an economic value which
motived a change in livestock manage-
ment practices.

Lessons learned
Three important lessons were learned as
a result of this experience.
. PQect stategies must reflect an under-

standing of the cause-and-effect rela-
tionships in the problem being

. addressed;

Dloughly
Soils

Possible interventionis
at each level

. Fedilisef

. lrligation

Struclural baniers
Land use changes

0lganic mattel enhancemenl
Waler calchments

0verslocking Unfestricled
grazing

. Renovate
vegelalive covel

. Fenclng
Environmenlal educalion
lntensive grazing manage-

lgnl
Community nunedes
0utplanting bligades

. Eslablish local retail
source fol botlled
p10lane

. Restricted grazing
schemes

Limiled access
to allelnative

luels

Low income lleed lor income

Inlroduction ol erolic spe-
cies
Tnining

hoiec{ pmvides oubide laboul
Proiecl provides economic
incentive lo shift priorilies

Eeekeeping
Fruil trees
Chamomile and allalfa

. Effective strategies must attack under-
lying causes and not be misdirected to
symproms;

. The participants in the project are the
ones who hold the understanding of
the problem and musl be centrally
involved in the design and monitoring
of any strategy.

The problem tree
The problem treediagram proved to avery
useful tool for exploring the causes of the
problem and identifying a creative and
appropriate course of action. The problem
tree is developed from the top downward
by asking the question "Why?" at each lev-
el. Upon completion, the diagram is read
from the bottom upward to reveal the
cause and effect unfolding of the problem
that is targeted at the top of the diagram.
For example, from Figure 1 the reading
would be: the need for income leads to
overstocking and unrestricted grazing; no
surplus labour plus lack of know-how and
lack of fast growing tree species lead to no
woodlot management and no replanting of
trees; low income leads to limited access
to alternative fuels; overstocking and
unrestricted grazing lead to overgrazing
by goats and sheep"; etc.

Figure 1. An example of a problem tree

Each factor on the tree diagram is itself
a symptom of the elements below it and a
cause forthe elements above it. lf a proyect
uses a strategy which intervenes at a point
too high on the tree, too many underlying
causes remain unresolved and prevent an
enduring solution of the problem. On the
other hand, treating a problem at its roots
usually results in resolving the higher order
symptoms in the long term.
The problem-tree is a useful tool for getting
to the root of the problem. lt provides a
framework for analysing the dimensions of
the situation, facilitates the identification of
possible interventions, and guides the
decision making process for the most
appropriate strategy for resolution of the
problem.

..-\

Weyman P. Fussell , Office of Training and
Program Support, Peace Corps, 1990 K Street, NW,
Washington DC 20526, United States.
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The conditions of agricultural
growth: the economics ol agrar-
ian change under populalion-
pressure by E Boserup. First pub-
lished in 1965; reprinted in 1993.
1 24 p. ISBN 1 85383 1 59 X (pbk).
t 1 0.95. Earthscan Publications.
120 Pentonville Road,
London N1 9JN, UK.
At its first publication, in 1965,
this book generated much interest
among development professionals
and policy makers.At the time, the
book meant a complete break with
theories about agricultural devel-
opment. Untilthen, it was thought
that development of traditional
communities could only be
reached by introducing new tech-
nologies. Ester Boserup argues
that these changes can only be
brought about from inside agricul-
tural communities. This book
deals with factors that trigger
these changes from within.
Changes, she says, normally only
take place in case of pressure felt
by population growth. This state-
ment gives the book its status of a
highly original work. lt was
noticed that communities with a
stagnant, or even declining popu-
lation have little chance of getting
into a process of agricultural
change. Differences in population
density lead to different stages in
agriculture, as it exerts influence
on land use (notably the length of
the fallow period), carrying capac-
ity of the land and labour produc-
tivity. Today, the book is stillas
inspiring as it was in 1965, what-
ever one may think of the validity
of the theses the author puts for-
ward. Increased population, and,
hence, availability of labour does
not necessarily lead to a less sus-
tainable agricultural system. Nor
does additional labour input nec-
essarily have only a limited etfect
on increased output from a piece
of land. This implies, the author
argues, there is still much scope
for agricultural intensification with
a proper balance between.labour
input and agricultural technology.
(WB)

Removal ol cyanogens lrom Gas-
sava roots: studies on domestic
sun-drying and solid-subslrate
lementalion in ruml Alfica
by S Essers. 1 995. Department of
Toxicology, Wageningen
Agricultural University (WAU),
P0 Box 8000, 6700 EA
Wageningen, The Netherlands.
1 31 p. ISBN 90 5485 378 6.
Cassava contains cyanogenic glu-
cosides, which may release the
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toxic hydrogen cyanide. The cya-
nogens can be removed by pro-
cessing the cassava, usually by
sun-drying and heap-fermenta-
tion. Insufficient processing can
lead to acute poisonings and
appeared to be the cause of "kon-
zo", a disease reported from rural
areas in Africa, causing paralysis
of the legs. The aim of the study
was to explore possibilities for the
optimal removal of toxins from
cassava. lt proved that the effec-
tiveness of cyanogen removal
could be enhanced by initially
reducing the drying rate, followed
by a thorough final drying. Heap-
fermentation was more effective
than sundrying, creating no new
obvious health risks, and especial-
ly suitable in areaswhere cultivars
with higher cyanogen levels are
grown. lt is recommended to opti-
mize the processing, including the
use of starter cultures of effective
food grade fungi, to ensure a more
hygienic product. This thesis is the
result of work in Mozambique,
Uganda and Malawi on the pro-
cessing of cassava, a crop so val-
uable that it inspired the author to
an ode to "mother cassava". (lHG)

Tierra lresca by SIMAS. 1993.
Servicio de lnformaci6n
Mesoamericano sobre Agricultura
Sostenible (SIMAS), Apartado A-
1 36, Managua, Nicarhgua. 1 77 p.
In a way, this manual constitutes
the ideal companion volume to "La
Tierra Viva". also reviewed here.
This manual has a very practical
character. lt does not attempt to
provide a comprehensive theoreti-

cal background, but lists a wide
range of practical measures, in a
clear manner and very generously
illustrated. The text is clear, in
simple language, that can easily
be understood even by those who
speak little Spanish. (WB)

Water management in homes
and villages: a practical guide
by FA Ryan. 1994. 194 p. Ryan
Foundation International. No. 8
West Mada Street, Srinagar
Colony, Saidapet,
Madras 600 015. India.
This publication by the Ryan
Foundation seeks the solution for
the world's water scarcity problem
in the desalination of water. lt
presents a view on taking sea-
water inland by open man-made
canals, which could be connected
to dry rivers. Many applications on
the use of sea-water are described
and drawn, such as saline agricul-
ture, cheap domestic desalination
methods for domestic use, etc.
0ther more or less originalappro-
priate technology methods related
to the consumption and conserva-
tion of waler are also described.
(rHG)

Catlle, straw and system control:
a study ol slraw leeding syslems
by JB Schiere. 1 995. Department
of Animal Production Systems,
Wageningen Agricultural
University (WAU), P0 Box 338,
6700 AH Wageningen,
The Netherlands. 216 p.
rsBN 90 5485 389 1.'
This thesis is about much more
than feeding straw to animals
alone. The use of straw, and other
crop residues, exemplifies the
strong links between crops and
animals, and in this sense, this
study is very much about Farming
Systems Research (FSR). The
author proposes a classification of
farming systems, in the shape of
a matrix, with, on the one hand,
varying degrees of interaction
between crops and livestock -
read: degrees of use of external
inputs- and, on the other, the rela-
tive access to land. labour and
capital. Apart from this systems
approach, a section of the thesis
has been dedicated to a studv of

etfects of feeding various diets
based on urea-treated rice straw
(in order to increase its nutritive
value) to ruminants. Treating
straw with urea (the equivalent of
using ammonia in temperate
zones) significantly increased dry
matter intake. Whether or not
such a treatment is economically
feasible and preferable to supple-
mentary diets based on other ani-
malfeeds, depends on availability
of cheap straw, the price of sup-
plements, the quality of cows and
on milk prices. An interesting
study, in the light of the fact that
the use of straw as an animal feed
becomes increasingly important,
as pasture land becomes scarcer
and cropping land more abundant.
For those who are not specifically .
interested in animalfeeding, the
chapter on FSR would seem to be'
the most interesting one. (WB)

The forest islands of
Kissidougou: social dynamics ol
environmental change in West
Africa's loresl.savanna mosaic
byMLeach,JFairhead,
D Millimouno. M Kamano. 1994.
Institute of Development Studies
(lDS), University of Sussex,
Brighton BN1 gRE, UK.93 p
0n aerial photographs the
Kissidougou prefecture of Guinea
is an example oJ West Africa's for-
est savanna transition zone. with
dense forest "islands" encircling
villages in the midst of savanna
area. To analyze the vegetation
change during the last century,
aerial photographs and remote-
sensing, archives and methods for
participatory envi ronmental moni-
toring were used. In contrast with
the general opinion of ecologists
and policy-makers, the areas of
forest and secondary forest vege-
tation proved to have increased
since the turn of the century.
People suggested that it was their
work which encouraged the forest
growth, while officials in the
meantime instituted repressive
laws to restrict local practices, as
they thought the local resource
management to be destructive.
The authors suggest some factors
which may explain the discrepan-
cy between the expert opinion and
the villagers perspectives, the
main being the tendency to
extrapolate global generalisations
to local situations. They further
recommend a more fundamental
reassessment of environmental
problems. (lHG)



[a tierra viva: manual de agricuF
tura ecohigica by N. Alvarez
Febles. 1 994. Instituto de
Educaci6n Ambiental (l NEDA),
U niversidad Metropolitana.
Apartado Postal 21 1 50,
Rio Piedras, Puerto Rico 00928.
137 o.

Gives a general introduction ro
ecological agriculture. The book
seems particularly useful as a text-
book, having a clearly educational
orientation. There are chapters on
soil preparation, soil conservation,
fefiility improvement, composting,
biological control, multiple crop-
ping and integrated farming. The
final chapter deals with marketing
of organic produce. (WB)

Participation and empowermenl
in sustainable rural develoo-
ment by LAThrupp, R Haynes
(eds.). 1994. Agriculture, Food and
Human Values Society, 6802 SW
13th St., Gainesville, FL 32608,
USA. (Agriculture and Human
Values vol. 1 1 no. 2-3). '184 p.
A special issue reviewing past and
present of participation and
empowerment. Participation has
generated a large number of publi-
cations over recent years. In the
beginning, it was considered
important mainly by social scien-
tists, NGOs and Research &
Development (R&D) practitioners.
In international develooment cir-
cles it has only recently gained the
status of an important methodolo-
gy, when those involved in rural
development became increasingly
desillusioned with top-down mod-
els of R&D. This increased interest
goes hand in hand with political
trends in which social movements
withrrt marginalised groups have
strengthened their position con-
siderably. Now that participation
has become oart of the methodol-
ogy and policy of mainstream
conventional institutions, it is
timely to review methods and

achievements, as the meaning of
the concept might run the risk of
becoming diluted, superficial and
hollow rhetoric. Particioation
could become, through its own
success, ill-applied in the hands of
the inexperienced and of those
who merely pay lip service to its
virtues. Unsatisfactory results
could eventually lead to a loss of
interest, making participation just
q passing fashion in rural develop-
ment. Many participatory methods
emphasise empowerment as a
goal of development.
Empowerment aims at profound
changes in economic conditions,
self-conf idence, cultural integrity
and overcoming power imbalances.
The importance of these issues
explains why it is sometimes con-
sidered as a threatening phenom-
enon. (WB)

Fish as bioconlrol agents in rice:
the polenlial of common carp
Cyprinus carpiQL.)and Nite tita-
pia 0 re oc h ro m i s n i I oti c u s (L.l by
M Halwart.1994. Institute of
Landscape Planning and Ecology,
University of Stuttgart, Germany.
169 p. ISBN 3 8236 1241 7. DM
42.00. (Tropical agroecology no.
8). Verlag Josef Margraf, P0 Box
1 05, D-97985 Weikersheim,
Germany.
The integration of fish in rice-
based farming systerns has a long
tradition in parts of Asia. After a
period of heavy pesticide use in
which rice{ish culture declined,
cunently the adoption of pest-
resistant varieties and integrated
pest management (lPM) creates
new scope for reintegration of fish
in rice fields. Rice-fish farming has
often been reported as a mutually
beneficial system:fish grows bet-
ter in rice fields than in ponds,
while the rice crop benefits
through higher nutrient availability
and reduced pest incidence, but
limited evidence was available to
support this. This study focuses
primarily on the impact of com-
mon carp and Nile tilapia on pests
of irrigated rice, with malor
emphasis on a very aggressive
pest, the golden apple snail. lt may
be concluded that fish are certain-
ly not the single solution to insect

TN

pest problems in rice, but they are
a natural enemy of importance. At
this moment, fish culture in rice
fields is particularly suitable to
increase the income of poorer
farmers because it will have the
highest potential on land where
high rice yields cannot be
achieved. Although focusing on
very specific interactions, this
publication contains very general
background information on fish-
rice farming, and findings are
placed in the larger context of bio-
control. (lHG)

The cullunl dimension of deveF
opment indigenous knowledge
systems by DM Warren,
LJ Slikkerveer, D Erokensha.'l 995. Intermediate Technology
Publications (lTP),1 03-1 05
Southampton Row, London
WCl B 4HH, UK. (lT studies in
indigenous knowledge and devel-
opment).582 p. ISBN 1 85339
251 0(pbk) . t16 .95 .
Indigenous knowledge, the local
knowledge that is unique to a giv-
en culture or society, contrasts
with the formal knowledge, which
is generated through the global
network of universities and
research institutes. Since the sev-
enties, more professionals have
begun to see the value of docu-
menting the existing local
systems, and of improving these
through participatory approaches,
as a more successful way to reach
development. Also, an increasing
awareness of the international
community and the re-orientation
in scientific thinking has gradually

r$H AS BTOCONTROT
ACENTS IN RICE

emphasized a broader, more
anthropological concept of cul-
ture, which goes beyond arts and
literature to include a whole com-
plex of knowledge and traditions
available in a society. This book is
divided into contributions about
the indigenous knowledge
systems, the local decision-mak-
ing systems and about indigenous
0rganisations. Furthermore, there
is a part dealing with indigenous
experimentation and innovations,
and descriptions on how different
development institutes are using
indigenous knowledge to facilitate
the development process. The last
part consists of bibliographical
essays on indigenous knowledge
systems. The book's preface was
written by Chambers and
Richards, who express the hope
that it will not only be read by
those convinced by its point of
view, but also by those profes-
sionals, who are sceptical. (lHG)

New horizons: lhe economic.
social and environmenlal
impacts ol participatory
watershed development
by F Hinchcliffe, I Guijt, JN Pretty,
P Shah. 1995. International
Institute for Environment and
Development (l lED), 3 Endsleigh
Street, London WCl H 0DD, UK.
22 p. (llED Gatekeeper series
no. SA50).
This paper describes examples
from several projects, including
an effort by the International Rice
Research Institute (lRRl) to
develop methods for national
programme use by which farmer
adoption of soil conservation
technologies can be made wide-
spread and sustainable. The criti-
cal component is participation:
farmer participation in this
research and extension is a
necessary condition for adoption
to occur, and this participation
should be built into the whole
process from (1 ) problem defini-
tion and technology choice,
through (2) technology genera-
tion and adaption to (3) technoto-
gytransfer. (RV)
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New staff
Ricardo Ramirez has joined the
ILEIA staff as coordinator of the
Information and Communication
Unit. His previous posting was
with the Communication for
Development Service of the FAO,s
Sustainable Development
Department.

Future issues
The March 1996 issue of tne
ILEIA Newsletter will be on agri-
culture in high mountain valleys.
This issue will focus on the oilot
sites in Peru, complemented \r/ith
other articles dealing with agricul-
ture in similar regions in the
world. Authors are invited to share
with our readers experiences on
any subject relevant to this agro-
ecozone. Articles should not be
longer than 1 200 words ano
should include 1 - 3 il lustrations
and some references. Deadline for
suggestions of possible authors
and articles (please include a
short outline) is '13 November.
First drafts of articles have to be
in our office before 8 January.
lnformation on relevant traininos.
publications or magazines is alio
highly appreciated. ll lustrations
(photos or drawings) to do with
high mountain valley agriculture
are also very welcome. For more
information on writing articles for
this issue of the ILEIA Newsletter,
please contact Carine Alders at
ILEIA.

Gontributions'For this issue, we received many
more contributions than we could
publish, and even more than we
could list here. lf you are interest-
ed in reading these papers, please
write to Lila Felipie at ILEtA for a
ph0t0c0py.
. Akpan, Frank. "Weeds are not

iust weeds... .". An interesf
ing interview wlth Elizabeth
Kafuru, one of Nigeria's
pioneers of herbal research.

. Brtintrup, Michael.
BodenfruGhlbarkeit.
Arbeitswirtschatt und
Innovationen in der
Savannenzone Nordbenins -
komplexe Betriebssysteme
im Wandel. Article in German
describing farming systems
in North Benin and the effect
of changes in farming
practices on weed problems.

ILEIA's learning experiment
In the December t gg+ idsue of the Newsletter we introduced a new
dimension of ILEIA: supportto research. Since then, a great deal bf
consultation has taken place to shape this new dimension into a
workable activity.

0ur goal is to learn about the potential of ecological farming in dif_
ferent agroecological and socio-economic environments, and to
develop appropriate institutional mechanisms to supp0rt local devel_
opment of ecologically sound farming systems in their specific envi_
ronments. Our strategy is to support and stimulate research in three
agroecol-ogicalzones - dryland savanna, high mountain valleys, and
lowland lloodplains - with contrasting potential. Our commitment is
to enhance the action-research efforts of farmer organisations and
NG0s already working on sustainable agriculture in collaboration
with research and public organisations. 0ur commitment also
remains to enhance information sharing among padners.
-We will seek to assess farming systems beginning with farmers'

own categories of land use types; at the same time we will analyse
the process by which farmers and local organisations innovate and
create low-external-input options. Through our partners and the
farming communities, we willtransform existing farming systems
into more ecologically sound systems. We will derive lessons from
the research on factors that prevent or promote expansion of ecolog_
ically sound farming, and we will identify entry points in terms of
research priorities, collaborative institutional arrangements, policy
modifications and investment opp0rtunities.

In the next issue of the ILEIA Newsletter the field researcn
approach will be described and the readers are invited to accompany
us in this learning process. We will share the steps of our collaboraj
tive research effort, stdrting with selecting sites in the three agroeco_
logical zones. We will learn -and at times stumble- as we devilop
this collaborative research programme, and we invite ILEIA readirs
to join in and help shape this learning experience.

Ptrlschen, Ludwig. Weeds as
indicators of soil lertil ity and
cropping systems. Describes
the site-specificity of using
weeds as indicators.
Savant, Narayan K and
Shreepad Y Daftardar.
Reduced weed menace in
rice lhrough improved ferti-
liser management. Describes
the need for precise placing of
fertil iser in order to feed the
crops not the weeds.
Shamebo, Daniel. The need
lor improvement of
Amaranthus (Amaranth us
spp.) - An early emerging
weed as vegetable crop in
Soulhern Ethiopia. Short

article describing the use of
Amaranth as emergency food
crop and for balanced nutri-
ti0n.

. Tchamou, Nicodeme, ano
Stephan F. Weise. Weeds in a
changing slash-and-burn
cropping environment in lhe
humid forest zone ol
Cameroon. The authors
present the findings of a
recent study on weed
problems as perceived by
women farmers in a changing
environment.

. Weerasinghe, Gamini.
Biological eradication of
Panicum repen Describes
the use of Bracharia
b rizantha in controlling couch
grass.

Gover photo needed
The book on farmers' biotechnol-
ogy is nearly finished. Readers of
the ILEIA Newsletter have shared
experiences with local practices of
food processing, biopesticides,
ethno-veterinary practices and
genetic resources. The final touch
is now to illustrate the practices
with photos. Do you have or can
you make such photos? The most
suitable one can be used as cover
photo. Please hold the camera
horizontal and be sure that
enough details can be seen; pref-
erably use black and white pho-
tos. Please send the photos
before 30 0ctober 1995 to lLEtA,
attn. Wim Hiemstra.

NEV6
0kpanachi, 0gboji Samuet.
Physical control practice
as an aspecl of conlrol on
irrigalion plots in Benue
stale of Nigeria. Gives some
practical information on
making a screen to filter out
weed seeds from irrigation
channels.
0sei-Bonsu, P, D Buckles,
FR Soza and JY Asibuo.
Traditional food uses of
Mucuna pruriensand
Canava I ia e nsiform is in
Ghana. Interesting informa-
tion resulting from interviews
with over 50 farmers between
1991 and 1994.
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NEIWORKING is open for (short) conhibutions from reoders. lf you wish tro osk odvice
from olher reoders, or if you wish io onnounce o workshop or hoining course or
if you iust wont to reoct on odicles ftot oppecred in the l[ElA newsleiler or other

hot news items reloted fo susioinoble ogriculfure, pleose write.
We moy hove lro shortren submitted conhibufions.

Nolre Union is a journal from Benin that appears three times per year in
four different languages: French, Fulfulde, Baatdnu and Yom. lt contains
easy-to-read articles on subjects varying from livestock health and bio-
logicalfertil isers to village 0rganisations and credit. Notre Union wel-
comes bOth new readers and articles to be published.
For lur ther informat ion pleasewri teto:  Notre Union,  Bio Djega,  BP 13,  Nat i t ingou, Benin.

Aprendiendo el desarrollo participativo de tecnologias - una guia de
capacitaci6n is the Spanish translation 0f the training guide 0n
Participartory Technology Development prepared by ETC Foundation.
Translated by Maruja Salas and published by Secretariado Rural Per[-
Bolivia and Centro de Informacion para el Desarrollo (ClD), the guide
consists of six training modules on topics like principles and technolo-
gies of Low-External-lnput and Sustainable Agriculture (LEISA), partici-
patory diagnosis, farmer experimentation and of course Participatory
Technology Development and how to sustain and continue the process.
Available from: ClD. Casilla 5097. La Paz, Bolivia. Fax: +591 2 329644.

The lnlernational lnslilule of Biological Gontrol organises its third
international training c0urse on Biological Control of Arthropod Pests
and Weeds trom 22 April till 17 May 1996 in Silwood Park, UK. This will
be a four week practical "hands-on" training on how to use natural ene-
mies as biologial control agents for pest problems in tropical and tem-
perate agriculture, forestry and biodiversity conservation. llBC welcomes
participants from crop protection research and extensi0n services, uni-
versities and rural development NG0s.
Contact: Stephanie Williamson, llBC, Silwood Park, Ascot, Berkshire SL5 7TA, UK.
Fax: +44 1344 875007. e-mail: s.williamson@CABl.oro

The Congress on traditional sciences and technologies 0f India is
organised by PPST Foundation and Anna University of Madras for the
second time trom 27 December '95 to 1 January '96 in Madras, India.
The congress will focus on topics like the influence of the market econo-
my on traditional technologies, community involvement in promoting
traditional technologies and the monopolistic control of technologically
powerful nations over traditional knowledge.
Write t0: L. Kannan, Students' Centre, Anna University, lvladras 600 025, India.

The Regional Energy News covers latest household energy develop-
ments and experiences in Eritrea, Ethiopia, Kenya, Rwanda, Somalia,
Sudan, Tanzania and Uganda, with selected agencies in other parts 0f
Africa and the rest of the world.
Contact: Lynette obare, Forest Action Network, P0 80x21428, Nairobi, Kenya.
Fax: +254 2 718398.

Agroecology in action, a new video in Spanish (also available dubbed in
English) shows specific field examples of agroecological designs that
lead to sustainable production in small as well as in medium size farms
in Chile. The video builds upon the experience of CETand CLADES and
projects agroecological principles through farmer interviews, technical
descriptions and actual field shots.
T0 obtain the video send a 1 5 US dollar cheque payable to Agroecology t0 Miguel Altieri,
1050 San Pablo Ave, Albany, CA 94706, USA.

Domeslication, Produclion and Utilisation of New Crops: Practical
Approaches is the title of a three day conlerence organised by the
International Centre for Underutilised Crops, to be held between 8-10
July 1996 at the University of Southampton, UK. The objective of this
international meeting is to highlight obstacles in the process of new crop
development and determine, from practical experience, how t0 over-
come them.
Contact: Dr. Nazmul Haq, ICUC, Building 62, University 0f Southampton,
Southampton S01 6 7PX, UK.

Towards Sustainable Land Use - Furthering Go-operation between
People and Inslitulions is the title of the 9th Conference of the
International Soil Conservation 0rganisation, 26-30 August 1996 in
Bonn, Germany. Apart from plenary sessions and working groups, a
"dare{o-share"fair will provide the opportunity to exchange experiences.
Individuals or gr0ups involved in projects dealing with resource manage-
ment are invited to arrange exhibition booths t0 show their activities
using objects, pictures, posters, video and slide shows or performances.
Simultaneously development organisations, research and training insti-
tutions and consultant groups will have the 0pportunity to present their
work as well as methods and tools for resource management (e.9. par-
ticipatory approaches, institution building, geographic inJormation
systems, landuse planning). Deadline for receiving abstracts and appli-
cations for contributions to the "dare-to-share" fair is 1 January 1 996.
For further informati0n please contact: A. Klein, Federal Envir0nmental Agency,
FG ll 3.2/S0il Quality, Postfach 330022, D-14191 Berlin, Germany. Fax: +49 30 2293096 or
231 5638. E-mail: 1 00 434 1 1 21 @comouserve.com.

Highland farming:soi land lhe future? A discussion forum is organised
under this title by the Soil Fertil ity Conservation (SFC) Project, Maejo
University and the Catholic University of Leuven, 21-22December 1995,
Chiang Mai, Thailand. Highland agriculture in Northern Thailand is
undergoing a rapid transformation. The traditional subsistence shifting
cultivation system is degrading due to the shortening of the fallow cycle.
The intensified use of marginal land makes existing problems, such as
fertil ity depletion, erosion, weed pressure and pests more articulated. 0n
the other hand, new opportunities are created as the labour-land ratio is
increasing. The discussion forum aims to provoke a discussion on future
land management in the highlands and on the role of research and share
SFC research experiences on highland soil management.
Contact: Secretariat Discussion Forum, P0 Box 4, l\4aejo, Chiang lvlai 50290, Thailand.
Tel/Fax: +66 53 498 164.

Bees, beekeeping and ecological agricullure
The Agriculture, Man and Ecology pr0gramme (AME) has produced a
video presenting many technical facts about honeybees. The video hopes
to stimulate the viewer to learn more about bees and beekeeping.
Beekeeping can be a very promising entry point for bringing in many
changes that make a farming system more sound, both ecologically as
well as economically. The video costs Rs 125.- (postage not included).
0rderfrom AME Pr0gramme,368,4th cross,3rd phase,  JP Nagar,  Bangalore 560078, India.
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Top 138
Together with our EULEISA
partners, ILEIA selected 138
most worthwile books on
sustainable agriculture and
related topics. All publications
described in this bibliography
have keywords and an abs-
tract. Each entry also indica-
tes for whom the oublication
could be interesting. Many of
the (English) t it les are inten-
ded for mid-level extensio-
nists. Apart from these, some
manuals on information disse-
mination and library manage-
ment are also included. As
much as possible price indi-
cations are given and a list is
included of all suppliers or

Une agriculture
pour demain

IDMudloo a um lgldl@ dunblc
aEc peu d'hMb dmd

The book "Farming for the tuture" is now available in five languages: English, French,
Spanish, Portuguese and Chinese. These books cannot be bought with ILEIA, but it
you're interested in obtaining any of these, ask Lila Felipie at ILEIA for information on
the publishers.

I,

Food, Gulture. Tlade
and the Envir6nment

sources of the publications.
A free copy can be requested
from lLEIA. Just droo a l ine to
Lila Felipie, asking for a copy
of the "Top 138". lf possible,
mention your ILEIA
Newsletter subscriotion num-
ber. lt can be found on the
address lable of the wrapping.

New te_lepho_ne,
fax and emaill
Starting today, ILEIA's phone
number is +31 33 4943086.
Our fax number is +31 33
4940791. Our new e-mail
address is i leia@ileia.nl. The
old address wil l remain valid
as well for some time.

The Pesticides Action
Network (PAN) Asia and the
Pacific and IFOAM
(lnternational Federation of
Organic Agriculture
Movements) together organi-
sed a successful conference
in Seoul, Korea, with more
than 100 participants from 21
different countries. At the con-
ference, the need for an inte-
grated multi-sector, multi-level
platform. for Sustainable
Agriculture and Consumption
in the Asia-Pacific region was
affirmed. In other words, a

"Farm to Table" coalit ion is
required. The conference was
a beehive of activity. After
three full days of plenary
inputs, case study presenta-
tions, workshops and caucus
meetings late into the night, a
"Seoul Declaration" was issu-
ed as well as commitments
made to a regional action pro-
gramme.

For more information, write to: Ong
Kung Wai, PAN-AP, PO Box 1170,
10850 Penang, Malaysia. Fax: +604
657 7445 e-mail:
panap@ panap.po.my.

Next issue
Vol.11 No.4 "Sustainable agri-
culture in dryland savannas"
is scheduled to appear
around 18 December.

BACK COPIES of the ILEIA Newslstter
are available: (US$ 5)
Vol.gNo.2: Diversity
Vol.4/No.3: Parlicipatory technology davt
Vol.4/No.4: Enharcingdrylandagdc!|ture
Vol.s/No.'l: Discussionon sustaining

agriculture
Vol.tNo.2: Intensifying agriculture in

humid area
Vol.7/No. 1 /2: Asssssing faming

techniqugs
Vol.7/No.3: Learningforsustainable

agriculture
Vol.7/No.4: Searching tor synergy
Vol.8/No.2: (rsprint) Let'sworktogether
Vol.8/No.3: Livestocksustaining

livelihoods
Vol.g/No.1: Keep rolling
Vol.1o/No.2: Caring tor our land
Vol.l 0/No.3: Wastes wanted
Vol.10/No.4: Farming at close quarteE
Vol.11/No.1: Room for tamers
Vol.l 1/No.2: Research and reality

(issues not listed ar6 out ol print)

Also available: Partlclpatory Technology
Developmsnt in sustainablo agriculture:
an introductlon. 1989.40 pp. US97.50.
Third World readers may request a free
copy.

t

ILEIA PO Box 64 NL-383o AB Leusden Netherlands
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