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FOREWORD

This report is based on the work uadertaken by the staff of two UNDP/FAQ
projeccs in the Kwango-Kwilu subregions c¢f Zaire. The first project,
2AI/78/001, "Developpement Rural Intégredu Kwilu" aimed at conducting

a large scale survey to identify constraiats to rural development, As

a result, it became clear that nearly all food production is in the

hands of women and that any effort to develop the traditional agricultural
sector should focus on women and the predominant crop: cassava.

The objective of the follow-up project ZAI/81/017 "Appui au Developpement
Rural du Kwango-Kwilu", was to develop and test ways of improving
traditional food production. These covered a wide range of innovations
in the field of agroamomy, extensi.n and agricultural inputs aimed at
women farmers, '

Tne present report tries to highlight some of the special features of
these experiences with a view t) developing a more systematic approach
to helping women farmers to improve their agricultural productivity,

A detailed description of the area and agricultural practices can be
found in the summary report of the survey conducted in 1979-81 "Le
wmilieu rural et son développement au Kwilu". Other aspects have already
been described at lemgth by Clio Presvelou in her report. 1/ The

three reports should therefore be seen as complementary.,

1/ "Women in Food Systems" (Agricultural University Wageningea,
October 1982),
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I. Women's Labour and Cassava: The Pivots of a Farming System

1.  The Physical and Human Envirenment

Thz Kwango-Kwilu subregions of Zaire are characterised by a landscape
of rolling table lands gently sloping from 1180m in the southwest to
350m in the north, Deep river valleyswidening towards the north cut
through these tablelands. The soils are very poor leached out and
acid Falahari sands, deficient in ail mineral elemen.s and in crganic
matter. 1/ . However, in the cantral and northern parts we fird a
relacively richer red soil containiug loamy sands, in the valleys and
on the slopes.

Vegectation pattorns are clesely linked to these geo-morphological
differences. The table lands are covered with a mostly treeless,
often stenpe-like savana, whercas tne river valleys arae lined with
gallery forests where wild oil palm dominates.

The clizate is humid and tropical, but cooler in the south due to the
alticede.  Rainfall varies between 1500 and 160Cmm annually, with two
rainy seasons separated by a short (mid-January to mid-February) and

a long (mid-May to mid-August) dry scason.

However sparsely populated the area might seem at first glance, the
landscepe has been profoundly changed by human intervention. The
deciduous forests of the table landa have comoletely disappesred,
and in the valleys the secondary forest diminishes every yaoar.,

The project area covers roughly ©0,000 km' with a total rural population
of well over 2 million (excluding the towns of Kikwit and Bandundu) .

30 percent of these can be considered as agricultural population, a
figure wnich is considerably higher than the national average. Popula-
tion density (23 inhabitants/km?} is also higher than the average for
Zaire (10/xm?®)., But the population is very irregularly distributed:
density car be as low as 6 in the south and over 50 in the cantral
Ewilu. The sex ratfo of the population is about 33 males for 100
ferales, which can be explained by the high male outmipgration to urban
centres. Around 4537 of the populatien is under 15 years of age.

suclear households pravail and matrilinearicy is the rule, wherens the
household is usually virilocal. Polyzamy is not uncommon (123).
dearly 207 of che households are headed by @ woman., The averaga
household size varies batween 5 and 6 persons.

There has bevn a noticeable decrease in birth intervals. The
of children per wewan in an average houschold Is rather low (2.5
because manv children are sent o school in urban areas, 937 of
women consider themselves farmers. Oniv 350 of tne women have comp
primary education, and tha literacy rate may be as low as 207,

1/ An analysis made in 1981 indicates that all soil samples were
deficient in 4, 9,7 in K, and 383 in P. (PIE/FAQ) .
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The size of villages varies according to the envircmment. In the
forested valleys of the central Kwilu where the soil fertility allows
a higher carrying capacity villages are large (500-1000 people), and
closely built, often on watersheds. On the table lands, villages are
small (300 people) and close to the rivers. A village comprises
several clams and sometimes aven secrral tribes. Most villages are
relatively isolated and all information is passed on by mouth. Only
8% of the households use bicycles.

The mair staple food is cassava porridze (luku), sometimes mixed with

a little maize or millet, accounting for 757 of daily calorie intake.
The cassava roots arc peeled, soaked in water for scveral days, sundried
and counded. 1/  All households are self-sufficient in cissava pro-
duction, except in the case of severe draught or cassava diseases in
the souch, which scems to happen periodically. Thke dict is rather
morotonous and deficient in protein, since sources of animal procein
(cattle, game, fish) are very limited locally and pulses are not grown
on a regular basis (with the exccpticn of groundnuts, of whiech the
major part 1is marketed). Protein malnutrition in children seems rather
cozmon.

2. The Farming System

The mode of agricultural production is entirely traditional in the
Kwango-Fwilu. Wocer usually obtain land through their husbands' clan,
which will be reallocated annually. Only 27 of the farmers are con-
sidered non-tradicional (i.e. lepal ticle to land, use of paid labour
etc.).

One of the special features of the traditional agricultural economy 1is
that all major fcod crops (cassava, peanuts, maize) are also the cost
imporeant sources of income. Thus, there is au immediate conflict
between the subsistence and cash needs of the households.

The labour force per household has decreased with 157 sinca 1970, mainly
due to male outmigration, and as a result the average acreage under
production has dininished 10%7. Men's contribution to agricultural
sroduction is extremely limited: their only task is the clearing of

the forest during the dry season. 1In savana areas men do not undertake
any 2gricultural work, but spend their time hunting and fishing, both

of which contribute very litrle to the houschold's Food supply. 3mall
livestock are kept (goats, sheap, chicken and somotimes nig in small
numbers, but are not looked after. Where iarpe cattle or fish ponds
have besa introduced, they are the men's responsihilicy.

Women work on average only 15 days per month in the ficld . which can

be axplained by traditional taboos on agriculeurai work (o urailng,

menstruzti~n) and frequent illnesses of children or of ~eman them-
sen le

selves. towevar, during the raiay seison the anri

%]

N :
increases to 20-22 days a month. About 5 hours ave spent each day in
the fields, which are betwszen 39 ninctes and 2 hours walking from the
village. The rest of the timz Is spent on other household chores:

1/ This way of processing cassava raquiras roughly the szme labour
input as its production. For more details see Jonas, W.:
"Manioc in Africa", 1966.
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collecting water and fire.ood and gathering wild foods (insects, leaves,
roots, berries), processing cessava and other crops. The cssistance of
female children is not vnimportant., It should be noted that women work
mostly individually: nutual assistance betveen women is limited
because of the virilocality of the marriages (so woman in the saame
village do nct normally belorg to the same clan or family). The time
lnput per hiusehold into agricultural production can be estirated at
1562 hours per year, cr 313 person-days. Of this total, 627 is the
work of adult women alone, and 917 the work of wowmen and children. Only
in the case of non-traditional crops, such as rice, tubacco and coffee
do men share sorie of the work load and responsibilicy.

It is lnteresting to note that most decision-making on apgricultural
matters is shared by husband and wifae, with the latter deciding on
the size of fields and the former on the adeption of new methods
(because extension services in the past have mainly or exclusively
focused on men).

The only tools available to women are? one or twa hoes (a small one for
wveeding and a large one for soil preparation), some baskets ro carry
produce, and sometimes a bush knife. New tools are exnensive and
scarce. Repair facilities for tools are often non-existent, so towls
are usually in bad shape.

The acreage under production varies according to the neads of the
household and the requirements of the system of "cultures imposees"
(compulsory production cf cercain crops cn certain acreages, imposed
by the Statz ind controlled by the extension service). Fields in the
forest 2re smaller than on the table lands, an average houschold
cultivaring around 1,1 ha each year divided into two fields. With the
o fields under cassava from the previous year, the total number of
fieids is usually four, of which onlv the ones of the currant ycar are
being tended. Beasides the distinction between savana and forest
fields - which is only valid in the cencral and northern Kwilu with ics
forested valleys - all women have gardens near their huts for various
vegetablas 1/, and somctimes peanuts, suparcane or beanus in mono-
culture. Abardoned villaga sites are somctimes usod because of their
increased fercility. In sonc tribal areas river sardens are also
ccmmon, which are planced during the dry scason with pranuts and maize

and vegetihbics,

The cropeing svetem 15 besed on che ; e1ssave which
figures in ai! major Crop 1ssuciations Sequences:  cassava with
ralze, bullrush miilee, peanuts and tambara nut, Cassava has even
replaced oillet in some ars2as, because it is much less labour inctuonsive.
However, croppinz pat:ternc vary according to the environmenc,

In the vatlzevs the forast is tr2es and
burniag setation aftor : 13 chen
olanted wich cassava, or oY} 3awi, ot the same time,

, .
without further preparation of the ashes. Usually the fierds are aiven

L/ The range of wegetablos is limited: many leaves are gathered from
wild sources, and cassavy leaves are mostly consumed. Cultivated
vegetables include: BZasella alba, Hibiscus sabdariffa and H.
esculenta, Amaranthus spp, Capsicum frutescens,
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a single hoeing before the harvest of the maize Oor peanuts. It is not
considered necessary to weed or hoe cassava. 1/ Whatever the crop

in the first rainy season, cassava is planted or remains in the fiald
during the second rainy season, after which the field is abandoned.
Harvesting of one or two tubers per plant contiaues for up to 20-24
months, but no maiitenance will be carriod ourt. In the foresc the
cassava plants on fallew fields may be harvested irrerularly for
several years, The field will slovly turn into scconuary bush and will
be left fallow for ten years at the most., [t must Lo noted, acwever,
that fallow periods are shortening considerably in the lasc decage

ard in many Instances forest fallow of N0 iwre thaa 4 years have been
observed. 1In the proximity of Kikwit tovn, ourmanent cultivation of
cdassava cccurs in forzer palm groves ind soil dagradation is reaching
a critical stage. Torest shifting culvivaticn fits inte the cut-burne
plant-hee classification (Miracle, M. "Agricultura in the Congo Basin",
1967).

In the savana burun-hoe and cut-plant prevails, depending on the ethnic
group, with cassava-millet or cassava-peanut-Lambare nut as the meost
cemzon assoclatizns, The p:iss is bernt and mounds and ridues are

wmide of varying sizeas, usuntly on the top of the plateau or on the slopes,
where cthey follow the slepe, thus ciusing severe water run~off and gully
erosion. In few ClSes, savana grassds are ¢ay lnto the mounds or
ridges. Again, anly one vweeding 1s considered necessary, and cassava
Is lefc as leng as needod ACr Crops are grown on the ades of _he
fiald. A slizh=ly differ chnique is used in the case of onicns
nd Lrish potaioes, which aro loc=lly important as a c-sh crop:

ter cutting the wrass is gathered in heaps on onc side of tne Field
nd burnt, wh T the ¢raps are planted in the ashes without
urther hoeian nZuy cvent, the zwount of sarass to be burnt or dug
n is very 11

it bush fir

s
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I
vd due to the frequency of spontancous or Intentionally
€5, thus aggrivating the natural deficiencies of the

oil. This is prebably the roisen why the fallew is always opened

p with cassava which one would ncrmally e:xpect at the end of a crop
aquen

s

w
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same w1y, 1t 15 most Ly the explanation why the
55 shore fenly 2 seasons: Septermber o January, and

1l “leiy tiad to the evele of cassava.

: . tlar wav (zhoueh one

ansoof 70-159 em length are
covered with a litcle varch,  Sopacing

(23 a in all directions) with a

forese and ofcen 2000 ia the savana, 2/

) pritera atc -

nat, probably

lanoaases,  In

Q551

same Diaid,

ire) constitute
24, but this is
be reccomended

asournoe
not c¢ons d
to coatrol all -

cLore et

thely use,

2/ The low densici intentional and required for mixed
cropping, but partly thew result fron pPoCr managenent techniques

t n
(diseased or baidly stored cuttings that do not Arow) .
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so that "some varieties will always yield suificient tubers". Bitter
varieties are prefered to make luku, but sweet varieties are grown

in small numbers for immediate consumpcion. both late and early
maturing varieties are planted to extend the length of the harve sting
period. The knowledge of varieties is exclusive ly a woman's domain.
Diseases and pests ara very cormon, mostly Bacterial Plight (CBB),
Mosaic Disease (CMD), Anthracnosis Discase (CAD), CGreen Mire (CGY),
Mealy Bug (CMB), and Phyt=phtora root rot. It is seldem that one
firds 2 field without multiple infestation. Women hawva preat diffi~
culty finding disease free plant material. Tubers are harvested
according to the housenold's needs over an extended period, starting
as early as at 3 menths. 1/ Cassova leaves are the most important
source of gzreen vegetables and are consumed nearly daily. They are
harvested from 2-3 months onwards and arae also an imporrant cash crop.
Without doubt, the frequent harvesting leads to a decrease in tuber
production, and perhaps also to a higher susceptibility teo discases
and pests.

Cassava root wvields are low, on average 4 I/ha (fresh tubers), but vary
betwean 16 T in best forest conditions and 0.5-2 T on frequently

burnt savana. Estimations of the perce ntage of thc total productian
consumed by the household itself range between 60-30%. 2/ Annual
cassava consumption cer head, including the losses during processing,
can be estimated at 220 kg of dried tubers. 3/ Cassava cossettes

are not storued in zreat quantities it household level;  f(lour and

fresh roots are never kept overnighe:.

The sale of agricultural products accounts for more than half of the
averzge household incomc. The sale of cassava ualone conlributes

R ot cf the totl inceome and 257% of the income from agricultural
sources. 4/ In over 607 ci the cases, a woman is responsible for the
marketing (carrying and sale) of crops, but in 937 of the cases she is
supposed to gzive nearly zll her inceme to her husband, who then decides
on 1ts use.

As 2’ conclusion it can be said that the shifring cultivacion patterns
in the Kwange-Rwilu arz characterised by a nearly exclusive female
labour input, the predeminince of cassava, and, therefore, of a rather
labour extensive mode of preduction. Gathering remains an important
source of food and in some wiys the oroductivn of enssava is rore
similar to gatheriny than o cericulture. Mathods of preduction are
entirely traditiontl, but there is considerable varivty wizhin and
batween ethnlc proups and villages., Fomale labour produccivicy is low,
As such, the 1ron pr interesting case to illustrate the
possibilities =i ngricultural and social change.

1/ ield ~svimation in the tradivionel siturition of osrolonged and

T irresular harvests of both roots anl lenves roguires speciil
assescment methods whlch wIll oo be discussed heroe,

7/ Calculations =f lata fer 1751 1 slighrly or porcent-

- ize, o8 a"v'vted: 557, CU'L7Asriculoure doe i Proviace de

Loopoldville™, LiLAC, 1932).
3/ 100 vy of fresh tubers yielding approximately 35 k; of cossettes
and 30 xp of flour.
4/ Averave filgures from the 1930 househald budget survey; there
are of course, some differences betwe:n the zones and tribal
groups.
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so’ that "some varieties will always yield sufficient tubers". Bitter
varieties are prefered to make luku, but swaet varieties are grow1

in small numbers for immediate consumption. Both late and earlyv
maturing varieties are planted to extend the lcngth of the h?rvesang
period. The knowledge of varieties is exclusively a woman's domain.
Diseases and pests are very cormon, mestly Bacterial Rlight (CBB),
Mosaic Disease (CMD), Anthrocnosis Discase (CAD), Green Mire (CGH),
Mealy Bug (CMB), and Phytcphtora root rot., It is seldem that one
finds a field without multiple infestaticn. Women have great diffi-
culty finding disease free plant material. Tubers are harvested
according to the household's needs over an extended period, starring
as early as at 3 menths. 1/ Cassava leaves are the most important
source of green vegecable? and are consumed nearly daily. They are
harvested from 2-3 mcnths onwards and ara also an important cash crop.
Without doubt, the frequent harvesting leads to a decrease in tuber
preduction, and perhaps also to o higher susceptibility to diseases
and pests.

Cassava root vyields are low, on average 4 T/ha (fresh tukers), but vary
between 16 T in best forest conditions and 0.5-2 T on frequently

burnt savana. Estimations of the percentage of the total production
consumed by the household itself range between 60-807%. 7/ Annual
cassava consumptxon Der head, including the losses uurlng processing,
can be estimated at 220 kg of dried tubers. 3/ Cassava cossettes

are not stored in greac quantities 2t household level; flour and

fresh roots ars naver kept overniglt.

The sale of agricultural products accounts for mere than half of the
averzge household income. The sale of cassava alone contributes

43% of the totzl income and 85% of the income from agricultural
sources. 4/ In over 607 of the cases, a woman is responsible for the
rarketing (c1rr;1n and sale) of crops, but in 937 of the cases she is
supposed to give nuearly 211 her incore to her husband, who then desides
on 1ts5 use

As a'conclusion it can be said that the chifting cultivation patterns
in the Kwango-twilu cre characterised by a n2arly exclusive female
labour input, the predcminance of cassava, and, therefore, of a rather
labour extansiv: mode of production. Gathering remains an importaat
source of food and in some ¥ays the production of cassava 1s more
similar to gatherins than to apriculture. Methods of preduction are
entirely tradition:l, but there is considerable variery within and
between ethnic groups and villages. Female labour productivity is low.
As such., the arca presents an inte re.txn” case to 1llustrate the

T

possibilities of ngricultural and social change
1/ Yield estirition in the traditional situation of srolonjed and
irregular harvests of both roots and leaves requires special

<
assessment methods which will noc be discussed here

2/ Calculations of data for lfvi tnii
- age, as expected: 557, ("L'anriau

Lropoldville', INLAC, 1952).

3/ 100 kg of £

resh tubers yieldiny approximatelsr 35 ko of cossettas
and 30 kg of fleur.

- (53

4/ Average figures from the 198C household budget survey; there
are of course, some differences betwesn the zcnes and tribal
groups.
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IT. Constraints to Cassava Production: Factors Associated with Low
Productivity

The foregoing description of the farming system of the Kwango-Kwilu
has deliberately been a static one. It is now time to examine recent
changes in cassava oroduction. Average cassava yluldq per hectare
have drOppeﬂ from 12 T in 1958 to less than 5.5 T in 1981. The
survey carried cut in the project arca aimed at ﬂwpannLnQ this
decrease and ac identifying farmers’ 1/ uneeds and prioricies in the
field of aericultural produccion. -

It becazme evident from the onscet that farmers are very much aware of
the decline in cassava production. They also indicated that their
maia problems are of an agro-economic nature (low prices, marketing
bottlenecks, low vields, insufiicient food supply for the houschold).
This has provided a starting point for the experiments discussed in
Chaperr III.

Generally speaking, the fﬂctorq associated with the decline and the
overall low level cof cassava (and other agriculturael) production can
be summarized as fol;ows.

L. Soil fercility and irs decline: The fragile soils of the Kwango-
fwilu are arong the peurest soils of the encir e Congo Basin,
Population increase and a scttlement policy datine from vefore
Independence have led to a hich concentration of people in some of
the more fertile valleys, leading te a systematic shortening of
fallew periods and to destruction of the forests. With the
decrease 1In wild animals, men started to burn larzer areas of savaia
and forest repeatedly throughout the year in an attempt to continue
hunting. Or?anxc maccer on fallcw slots is thus destroyed and soil
fertilicy cannot rebuilld. Mo alternatives have been daeveloped for
the traditicnal loung fallow without external inputs to restore and
improve soil fertility. anti-erosive ridging or even mulehing are
litrle known., We must conelude chac prosent cultivation pactorns
are net adapeed to the new acotojictl situation of hiagh papulation
fensity, di-sppoirance of forests and siort fallows. Tt is very
significanct that cthe shortaye of firewonod in some areas leads to
the use ¢f ol cagsava stalka for cuoking fires,

2. The sysrtem of "Culrur Lzposens':  Throush enforcina a certain
acreaze {or cach majar crop, this system encoeurdjes estensiva culti-
vation methods, inadequats selection and rotation of plets and the

e il

i
icn of large wmenoculture 2lds, thus enablin: diseases and
to spread. 2/ There has been an imporcant chaaee in cultiva-

sunsritinn, YWemen report that in

conEras : and mothers they have no time to dig
tn gqrasses, hee andswecd properly, because che filelds are too Targua,
Lo geme cases, vepeated burning at the besivning 2! end of the lone
dre seascnoand laring the short dry season s on:li has besn observad:
1‘nou.‘ Sote W coare awarn of the loss of soil feroilicy through

: t L
burnln“, they practice i1t to facilitate clearing ani ho.

1/ Farmers"” oand "women"” will both be used to desipgnate rural women
4
L

with a maln respunsibility for fond preduczion.

2/ For mora details sow: Fresco, L.: "Das Cultures Imposzes aux

Cultures Eacadrioes'. Zalre-afrique Janvier 19242,
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The incidence of pests and diseases: As a result of the loss of

soil fertility, and extensification of cultural practices, disease
and pest attacks have greatly increased. osalc virus in cassava

has already been a source of concern before independence and resistant
varieties have been introduced in the Kwango. Today, uearly al!
fields are infeccted with saveral new discases and pests., A clear
link can be established between cultivation techniques (including

the choice of fieclds) and the attack:. Cassava grown on fields with
better soil, in forests and valleys with adequate ridginy, planted

at the beginning of the rainy season, in particular intercreopoed

with legumes, seems to be in a much better phvtosanitary cendition,
Rainfall has also its impact: in 1981 which had ~ severe dry

season entire fields were devastaced, while 1962 fields yielded

well throughout the very rainy dry season. The local varieties

react in a different way to diseases ind pests. .. major constraint
sezms to be the availability of dis.awe-free cuttings.

Unfavourable agriculcural prices: Thare has been a dramatic

worseninz ot the terms of trade between the agricultural and indus-
trial sectors in Zaire. Until mid-1982 agriculctural prices were
fixed by Guvermment, and the official minimum price was usually
incterpreted as a mixinum by merchants and farmers alike. As a
result of lowering relative prices and the rradual yicld decrearse
that occurred simultaneously, the tradicional crapping calendar

nas been greatly upsat. Women have developed a tendeacy of harvesting
cassava earlier ~nd earlier starting now ceften at 7-8 months after
planting. This in itself has led to a yeild decrease and a negli-
gence of cultivation practices, Since cassava harvesting is con-
tinuous rhriugheout the year - wirh a decrease in November when
heavy rains make drying impessiile -~ women are thus compelled to

plant fieids earlie” too, i.e. at any time when current fields

of the previous and current years are exhausted. Therecfore, onlanting
dates are shifting frem early wet secason to late wet season and
even early dry season. 1In combination with an extensification of
cultivation practices this has had quite a disastrous effect on
overall yields. The low relative prices for ngricultural products,
as wall as zenaral marketing constraints {(lack of merchants,
irrepgular buving, inpassable roads atc.) have probably also a
.2gative effoct on production., Farmers, especilally in isolated
communitias, have focused primarily on their subsistence needs,
However, with tae completion of the tarred road from Kinthase to
fihwit, and with the funding or road improvemwnts in th2 area
assured marketing as such cannot be considerzd problematic.

tculturnl invuts:  This

The absence of 2 digteibation svstem for
explains that minim
tional tools are -1f
lack inpucs theamselves,  Toportad tools are erownsive and only

Cinputs are unsed b faroers. Tradi-
tlacksmiths

I oute
ficulr o obtain beciuse vitlage

available in towns. Fertitizer and lmproved varietios exist in
small quantities threurbout the country but they <o rnet reach

vomen in the Wuanpo-¥wilu, who don't know »f tnoir

anyway, and could aotr afrford them.

for the existing cropping

s uniertaken some very thorough

Institut Yational pour 1'Etude aAgronomiqua au Congo.
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research work, little of this knowledge and Fay varieties have
been applied after Independence. Present research efforts by
national orogrammes focus on the breeding of particular crops
(maize, rice, cassava) and do not usually t2ke lnto account tho
traditional farmlnv systems. 1/ Very Little recent work has
been carried out on pocr sandy seils. Yet, the overall alter-
natives seem clear: introduction of lex Jumes In rotation with
cassava (especially Cajanus cojan, ”L‘11 unbdlgulﬂta),LmDrdvlnP
sroundnut varieties, and introducing rainfed rice preduction in
the valleys.

A very ineffective acricultural extension service Although a
network of extension agents (wonitcurs agricoles anJ agrenomes)
exists reachin: down to the lowest a2dministrative levels, this
service is rot only ineffoctive but has often cven a negative
impact on asricultural production. The role of the extension
agent in Zaire is mot to counsel farmers or to transmit technical
knowladge but, on the contrar;, to control the application of

the "Cultures Imposces", by checking fields, and to collect
statistics on prices and volumes marketed. ac the same time, he
is often involved in tax collection and other political and
administrative matters. He, because without exca stion, all monitaurs
and agronomes -~.e male. Their training is usually lxmxted and
theorecical. They are irrepularly and lowly paid. It is not
surprising, therefore, that farmers repard them with outright
5usp1c101 4s government apents who are cnly trying to suoplement
their incomes. As a result, there is no assistance whatsoever to
farmers in the field of food production with the exception of some
regional develcpment programmes (not in cho Kuanrﬂ~Kwilu) and non-
goveramental azencics (NGOs), mainly Catholic imissions, who have
introduced crops lika soy bean and upland rice.

A lew depree of farmer organization: Not enly do women work mostly
individually, but no or’anluntlo1 exists In rural areas to cive
women (and men) any counterva’ling power or even access to farm

inputs. ‘omen, Jnd farzing, could benefit from joint efforts,
e.3. in the ficld of miavketing, prevention of post-harvest losses,

precessinyg, maragement of the villaga's natural resources.

The absence of wmale libour f cm acriculture: As explained in the
f1 chn moen only ass c of the forest
du t to be discussed
he 0 the seneral marketing
i o income earning
) i siomull be wxpectad
as an alternative

oyment .

alreoaty TS

i high vielliin: foed
{

ce developed areas of
wiroInter 1

howscholl Csavhenn, rice,

since that i cvnsi'*rn’
a woman's crop.  The inpact an tradicional Food Pro: «tnoand on
woman's work neeos to e lavestizaved 17 this becomes a -encral
endency. At prasent, it would annear that these c:aps Lake away
the best soil, cspeciaily forested slones and valleys, from faod
nreduction, and probably in che § - plazae {rom cassava as it is
the crop thae vill scill vieid on che pocrast soils.  Also, women
are supposed to assist men in the mere labour 1

See: "Cassava Imprevement in the Proscamme Marional Hinioe in
Zaire: Objectives and ‘chieverants up 1973, H.G. E=umah. In:
Trepical Ront Crops: Research Strategies for the L9800, Ed. E.
Terrv, 1381, IDnC.
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weeding and harvesting cash crops, whila they still continue to

be responsible for traditiomal agriculture. The second aspeact
concerns the introduction of lacge cattle raising and, to some
extent, of fish ponds. A&lthoupa few villagers are able to afford
the initial investments of buy’ng cattle, and notwithutanding

the limited success so far of cooperative herds initiated by the
missions, livestock can beccme the most interesting opportunity

to give men au economic role. Lf cattle are prcrurly tended -

and this supposes the diffusion of techmical skills and inputs

such as salt stones, nreventive snraying, vhich are now only
available in a very limited way - the rewards are high, all tha
more because the herds can be kept on the anorest and most :lepleted
soils (allowing 5-7 ha per head c¢i cat:zle, of course, but this is
no croblem in the sparscly populated southern areas) and do not
require a labour input from women. As a frinze bencfit women could
use the manure for food crops, which can be collected casily from
the "kraals" where the cattle nre kept at night. Animal traction,
of course, censtitutes the long term solution to many of the issues
discussed here.
Trese factors associated with low levels of cassava nroduction

and female labour productivity, have become the focu:s of the
project's thinking about thelr own interventivas. It should be
mentioned that, contriry oerhans to other parts of Africa, the

main tottleneck is not that wemen do not have access to che same
agricultural innovations as men, but rather that no innovations

are available to small farmers and that nearly 211 small farmers
are women., It was with this realization that women are therefore
assent.al to the lmplementation of any development strategy for

the Kwango~-.: ilu, that the oroijccts undertook their work con-
centrating on women and cassava. Ideally - ziven unlimited wmeans
and time - the focus should have been laid on all of the following
areas:

- reduce woman's work load whiila imcrovinz their agricultural
productivity and introduce labour saving technicues for heusehold
tasks 1/ with 1 view to both fraeins their burden and increasing
producticn:

- improve traditional cultivation techuiques without relyine teo
much on outshie inpats and without upsetting the fragile eco-
system; Including an laventory of past research on shifting
cultivation:

= increase anle pirticipacvion in the sural econeny without creating

negacive side effects for women:

- provide now orientations for sxtension and asricultural research,

+

nopractice £he »rojects 5 ¢ sersonncl were far teo
linized to cackle wnre than 1 fow of these aroblums thot were
wvithin their inmodlate ceach, sueh 1s the improvement of cultivation
techalques.  Suf that in Ltsel! turned out to be a much more

cenplex and challensing ficld than capected.

In contrast, mest projects Alm at increasing labour productivity
S0 that with the same labour innut a hisher production level is
reached.


http:rosuor.ho
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IIT. Varizctions on a Theme: The Design of Experiments

l. Women's Practices and Criteria

The first step in improving cultivaticn techniques has been to compare
variations in existinn patterns betwean women and between villages witch
a view to defining sractices that make more successtul use of the

same ecolecical _nvironment., Whv Jo some women oa some cassava fields
have higner yields and fewer discases than others? Or in other words:
is there any room for improvement within troditional cultivation
practices?

Careful observations of fields throushout several arowin seasons and
discussions with village women of diffarent cenerations have led to
the conclusicn that certain cultivacion practices and the use of
certain varieries account for a large proportion of the higher yields
achievad by some vomen. Of course, individual characteristics play also
their role, such as a woman's strensth and aco, bt resular presence
in the fields (because she or her enhildren are healthy), the care and
commitzent sie Jisnlavs, cte. Hovever, many more technical aspects
of vhat will be called “successtul" Lultwicxon nractices 1/ may be
defined ani transmicted to other women. Amens, these are:
- leocation of the fields: atr the boticn of slepes and in depressions,
after long fallew:

- plaating datas: in the first part of the wet season;

shorter cuttings and the selecticn of cuttings from healchy
dar plaats:

- thinning of young plants;

- soil pre .ration: digping in grasses, rounds or ridges in the
bepinning of the dry s;ason-

eny
1-2m

r
i

i only 1-2 cuttiags at any nlace with proper spaciag
o

/\{._
\./r'r

- nulchinz-

- timely weeding, especially during the firsc months:

= crop associations, with oulses (Voaneldeia subterranes groundnut,
miebi),

[t should Le noted that these cultivotion practices are sonuinely
"variatiens on a theme": chev 4o net require si-aificnatly mera work
or othor ilaputs that are not withi. every weman's reach (with tha

serhers of the qualities asscclate! wich corcain fielils apd
; q

1/ Most of rhese are practised by Barende wemen who have tha most
elaborated agric_ltural cradicion of the Kwanzo-Kuilu.
s =
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An inventory has been made of lecal varieties of cassava and their
characteristics (yield, susceptibility to diseases and pests, etc.).
Women themselves classify varioties according to their fitness for
forest or savana. Moreover, women are very eager to experiment with
new varieties and will 4o everything to obtain new cuttings (travel
far, or even steal them from the projects' fields!). Great variation
has been observed between local varictizs in disease and drought
tolerance, tuber and leaf yields, taste 2tc. The discussions with the
women also permitted to define their criteria for the selection of
“bzst" varieties, which go wall beyond the standard criterion of
researchers: high tuber yiecld. Wemen's criteria for the selection
of cassava varieties include: T

- tuber, and equally important, leaf yield:
-~ high dry matter content of tubers (i.e. higher flour produccion):

- rzpid formation of leaf canopy (reduces weeding, and givers an early
vegetable yield);

~ taste: bitter varieties are prefered for luku flour;

- dwarf varieties of which the leaves can be easily picked and which
do not suffer frecm wind damave during the dry season;

- late flowerinz, because leaves are usually harvested up till the
flowering which is said to change the taste;

- shape of tubers: regular shapes are easier to harvest; short and
fat tubers do not break when the plant is lifted, and they are easier
to peel;

- drought and disease/pest tolerance;

~ a combination of early maturing and late maturing varieties in order
to assure a continious tuber supply and te spread risks of
infestation.

In themselves these discussions about cassava cultivation have proved
to be a vary valuable method to help women to hecome aware of their
possibilities to chanmo matters that ara traditionally (and also often
by development experts) censidercd as immutable.

2. The Contribution of Existing Azricultural Research

It was also actenpted to an invaontory of rmast an! present research
an cassava production an icld sandy soills. However, apart from some
work by INEAC wefore 1960, litrle gresent Jday vescarch by the Programma
tational Maniec (DEOWAM, with is backstepned Ly TUTD) prevides lmmediate
solutions far the nroblems of cassavae ia the Hwingo-tfwilu.  The

T

reason i3 that most roseirch ie either carried cuat In statlons or on
wore fertila loamy ~eils which are not at 11l representative of the
Kwango-¥wilu envizonment. Thus, the zap baetween research station and
farmer yields se-ms only to «wilen. Most of the research his concen-
trated on breelins of "resistant' vavieties that are also hipgh yielding,
but without tairing inteo account the traditional farminy systems nor
farmers' prisriti~s. A5 a result, the varieties developed so far

have not been introduced 1t 2ll, or have not been accepted by farmers
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or have mot yielded significantly better 1/ than most local vrrieties
on the table lands, and they do not respond to farmers' criteria:

e.g. varieties that have a sweet taste, attain a height of over 2m
after 6 months, flower after 7 months, produce few and small leaves
and very long rather thin tubers. Yoreover, all trinls so far have
been carried out with minagement methods very different from those

of women farmers: e... mono.ulture, no leaf harvestingy ac all, one
final tuber harvest after 12 months. Their yiells cannct he coumpared,
therefcre, tn local varieties zrown with traditional cultivation
techniques.

Joint trials have been -zrried out wich PRONAM to cotipare local and
improved varieties grown on sandy tabl2 lands under different culti-
vation practices. 2/  Six PRUHAM virieries solected for that cuvironment,
together with two most successful' local varieties identified by

women farmers, have teen grown Ln three different centres. Tuo

aspects of cultivation techniques have been compared: (1) site (on

top of table lands; on slope: in valley) and (2) ridging with digning
in grasses and ridging with burning the grasses. Ratiny for diseases
was carried out every three menths. Four replications of each variety
and each treatment were included. aAlthcuzh PRONAM and the FAO project
with the local Catholic mission supervised the trials, all practices
were <iscussed in detail with the women who also carried out most of
the work, Maintenance and soil nreparation reflected "best' local
cultivation practices previously identified with the vemen. For
rexsans of comparison with other PRONAM trials che standard nrocedure
of monocropping of tuber harvesting at 12 months without any leaf
harvesting was used.

The results are summarized in Annex I. It a1y be concluded that
yields are generally very high as compared to local avecages (4T,
with 7T as the trial average). Hovever, there are great differences
between the varieties. F100 and F162, two PRONA! varieties, display
overall maxioum yields, closely followed by the two local varieties
(F162 has a greater standard Jdeviation and is less stable in its high
results). 1In villages where these local varieties exise, rultiplica=-
tion can be undertaken irmediately bv farmers. Although the trials

de not demonstrate that the <iscing in of arasses is boneficial -
despite vary clear intications in other exnariments and on women's
fields - the hizh yleld levels can be explained by the particular
packaze of cultivation practices used ("best local techniques™) as
well as by the hizher Zensity (10 000 plants/ha and monocroapning),
and, of cours:, by the absence of leaf harvesting. Sita sclecticn has
a claar influcnze on vields.  In cne villace the yield nreporcion
bemween cabic lind, slope and
the variety. This confirms ali cbservations on women's ficlds.,
lNotwithstandinz the impr: cultivation rractices and the use of
L vari:ties, all fields hive been attack by 1 combination
ilseases, F100 and the 1 L varieties are leastc attacked, A

t yrrelition between vield lavel and averase Jisease incidence

valley was even 1:2:4, inlependently of

1/ Figures in the 1977 annugl Report of PROMA4 indicate an averame yield
(fresh tubers, of their varicties of only 3 T an sandy table lands, which
is no more than the average of most local varieties and significantly
less than the highest yieldinz local ones.

2/ TFocr a detailed description see "Améliorations dans la producticn de
manioc sur g9ls pauvres' FAO-PRONAM-BDD Kikwit, ‘ovember 1982.
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3. The Experimental Approach

It has been necessary to design exreriments that aimed at testing:

=~ how the most successful traditional cultivation nractices could be
adopted by other women and still remain successful -

= to further explore variability in women's production techniques;
- the performance of improved and local varieties under traditional

"best traditional” and "modern" minagement techniques, and the
reasons for a possible yield gap:

~ what type of extension and social oreanization would allew the
dissemination of improved cultivation practices, in view of the
ineffectiveness of nresent extension services:

- what other factors associated with women's low labour productivity,
such as her household tasks, could bo tackled simultaneously,

The cxperimental aposroach nzeds to be emphasized as it his evolved

quite spontaneously out of the projects' activities. Since a valuable

research and devciopment (RAD) system exists already cmong women 1/

carrying out experiments with them on their fields coastituted a Togical

sequense. The experiments focus on testing under reil conditions,

i.2. takin? into account the complex of all faccors - technical, social

and economic - thaot influence ecassava production. This excludes the

assessment of the contribucicn of each of these factors alone, bhut

allows the assessment cf packages or clusters of factors. This is nc.

considered a handicap since it is usually lumpossible in develonment

work to intervene only with respect to one single factor. Thus,

behavioral and economic aspects are combined with arronomic factors

with a view to chanzing the manapemant of cassava. 2/  This approach

contrasts sharnly with research station trials that mostly aim act

understarding single er few tochnical factors in a situatien far

removed from farmers' realities. It is critical that the experinments

be managad by women themselves. ot oaly o they particinrate in

deciding what features will be teste!, but they decide themselves

on the location of cheir fiells, the cultivation practices and their

tiziag. Carrving asut the work ani wanitine the trials is in itself

a learning wxnerience.  Thelr wvaluation o performance of

ility of ncw tachnigques has taen decisive

r

varieties and the fongih
for the project.

Tws types of exraeriments were desizned* one to develon and introduce
new technoloygy., and one to test new forms of orzanization of the
diffusion of vaowledie and technolosy.  tlew techrolooy enmprised a
packapge of wost successful local techniaues for the growving of cassava,
"hest' local varicties and PRONIU s rolorant varicrtics, new hoes for
snil preparaticn, simnle malze shellers, wd fircwood species in
combination with anti-ercsive wmeasures. On the orpanizational side,

1/ That this is not exccptional is confirmed by S. Bigps "Le paysan
et la recherche" in Ceres July-iugust 1980,

2/ 1In a similar w7 the subject matter of this paper reflacts the
borderline betweon agronomy and social science: the relaticnship
between crops and man/woman.
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attempts were made to introduce a network of "animatrices”, women
farmers who assist their colleagues in arplying nev techn_ques:

to work throush existing NGOs, especially RC missions: to aive in-
service training to azronomes of the Demartment of Azriculture on
cassava growing ani the nreservacion of natural resources.,

The experiments combined different elements of each type accerdling to
an assessment of the needs of a -~articular arca. Tha ecolorical
environment of the poor table Jands was more or less constant, and
many replications were included. Detailed descrintions of all ex-
periments cannot be given here, and they Are nor considered essential
to undarstand the approach.
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IV. Institutionalizinnm Innovations: The Imnact of Experimcnts on
Extension and Research

The evaluation of the approach and of cach sinzlec experinent can only
be completad with time, hut somc conclusions may be drawn wich regard
to the most important areas of action. The creiticn of institutional
linkages has teen a forecmost concern because it was clear from the
beginning thac the ~rojects’ limited resources called for a close
collaboration with existing institutions.

l. Cultivation tecchniques: Tachniques that do not make excessive
demands on labour but consist on rescheduling the aaricultural calendar
(cassava plantiag after the sowin<T of veanuts in October), timely
weeding, rideinz, using short cuttings etc., appear to be acceotatle
and successful in raising vialds. Dizging in grasses early during
the dry season requires scme extra labour (which, hopefully, would come
day from the men, as one animatricc said), but comes at a moment
when there 1s little other work. HWemen seem to be convinced of its
effects., However, the main bottleneck 1s the lack of irasses hecause
of curning by th2 men. In fact, there is a structural conflict detween
men 1nd women with reecird to the utilization of natural resources:
men burn savana and forest to hunt, thus creating a loss of soil
fertility and firewcod and, in the long run, the dryin: out of snrings,
all of which are essential to women, Men also own goats, and scmetimes
carrle that often damaye the crops, If men are involved in arri-
culture, they rrow cash crops cn the test land, leaving women the
dealeted soils for food proluction. There Aces not seem to le a shert-
term solution far chis ceonflict unlass mer actively anzaged in a more
permanent agricultural/pastoral preduction system. It cannot te
measured quancac1" ely after such a short time what the impace of
imoroved techniques is cn overall cassava asroduction in the region.
The question of who decides on the utilization of the surrlus revenue
has not been answered cither, but the fact that women are eager to
adont the new techniques sus:ests that they expect an iomediate
benafit far themselves, as with an increased cash income women cen
continued to sunnly their husbarn.s wich an equal amount ind keep the
surnius for themselves. Successiul intensification of nsroduction

-
|
e
9

techniques also requives @ opolitical solution Dor the systen of
"Culrures Imposces', allowving women to conceutrate their efforts on

smaller acreages.

ro

fromoonst o research and

. Reaffcrestation -nd fallowr oo i
aresont trisls chnt Lestme crrer erots (in marticzular Crotalariaz and
i i Pusaleptus son (esmacially

Centrosemi ”U“) qnd re

Goelina ar vocin

ful. 1In f\cL, si:ﬁlu nrstﬂctixn tres of rhe savana on

slenes bordering the Tast anblory will 2weoa dense dociduous
; Vvocentral nursery has bhoen

veootation b develon within o D0W Fe
cstablisg i distribeting
species to
rotaticns
hns not yet

ration ani Tirewced
problem of imeroving
alitional cropnin; ﬁattern,

that «omen 1re nore awvare
than men of tilicy nd of the fonletion
of firewnod sourczs. It is rocommended that thoy e the tirset sroud
for future enviranmuenctal provrismes.  The Intreduction of fruit trees
has not been very successful in thz pasc: in wiow of the multinie
uses of many spucies, this passibility shoull again be investigaced.
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3. Varieties and multinlication: It is protable that two PRONAM
varieties perform well on the tatle lands, if we look mainly at tuber
yield. These two varieties, alcngside the best local varieties are
currently beinc multiplied and some 12 000m have “een distributed
already. It appears ESuLnClﬂl that multiplication be carried out in

a decentralisad manner: ideally each collectivies (the lewest adminis=—
trative level: 25-30 villapes with around 35 600 neople on average)
should have its own multinlicacion fields. This avoids costly trans-
portation of bulky cuttings, allows for careful adaptation of Variecies
to the specific acological conditions, so that the fields can at th

same time be denonstratinn and trial fields for cultivation technlques,
and gives farmers zreater control over nlanc material and selection.

A three-lcvel scelection and ”ult‘“llLathn system has so far proved
appropriate: (i) at the projects' research centre, (ii) at sccondary
centres (missiens, T"flCUluU:Jl scheols) and at collectivitas, and
(1ii) at villaze and farmer level.

4. "animatrices™: A netvork of information sharing and tescing by
wvomen under the informz:l leadership of an "anizatrice", scems success~
tul if chey are chosen by the community us 2 whcle for thelir farnxnn
and cerscoal skills. The best animatrices are probably the "Kawuma"
wonien of the EaSuku tribe who are traditiocnally resronsible for
indicatinz the best land and the activities acce :ding to the croppine
calesdar to eother women - hut this institution does not exist elsewhere.
Alimatricss do not receive a salary, but only some benefits in kind
(tools, s2eds) and travel cxpenscs for training sessions. This seems
satisfactory till now. Their ranze of actiou is limited to their
villape cf resiience, where their fields may censtitute a kind of
permanent demenstration plots., Most exchanges of experience and
information take ;lace while women are visiting cach other or walking
to or from the fields or the source. Animatrices do not conduct
extension meetings in the formal sense. They receive their training
durin* 1 rericd of asnvenciceship with another animatrice. Their
work bLeaefits frem the use of teaching aids, wnich the nrojecc is
currencly firalisinz: a slide series, pasters, 2 haudbook in the
arnacular, and which have a sizong female and small farmer hias.

itonsion servizer Wapen farmers do not benefit freo
wnsion or mas at all, ani che extension apents'
<fficial tasks coustlitute often a constraint. o re-
the wxteasion sevvice is arpently required to allow it

S oNOTmen=0 the nvolvement of women staff
and the dissearnani v in {nod cvop oraductica.
Proposals nave boeon el : roles for each menmber of che
extension I2am at colle 2 I statistics,

wharcas i of the tesin srocialige

farainz, lar:ze: v

roquired axtension A > in the willaces acd notv in

the: collee ma that thew walk out o the fieldg
bDectrse § reine anls men can b found gt heme,
Polivical S rres extension asents of

ca of the crultment of women

thelr ar

is not e hardly any qualified women are available
now or i it 15 noz advised to rocrult women with

a hcmw 2 were cher availabla, because rural

wonen' s st 2 inteasificzation of tneilr food production.
Where possible, of eourse, women a-qrencmes and monitrices should be

a
1
recruitad and integravel in the collectivitd taam. o7 A temporary
aensure, it is "u"““sccd to complement the team's activities by the
work of woluntar, "animarrices' whose vole should be officially

recoznizad by the Department of Azriculture. ©On the other hand, ic
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agriculeural research structure? This question merits of coursc far
more than the few lines here, but some principles may te spelled out,
While there is a need tc have national lavel programmes that specialize
in particular crops and their cenetic imminvement (as ~heyr exist in
Zaire todav), it is of utmost importance thit these be intearate at

the level of the Ragion and below, wicre preliminary rosults can be
tested in soveral ecoiogical contexts with farmers, wiich will be fc
tack intc the national proprammes. But the messaces to bLe xrendad
should be defined at farm level (not ac individual farns, surely,

but at the farm level in this systen). Farming System as 12 di ipline
would make a most useful contritution hero in helpineg to (i) d th

new technolocies anvrorriate to the needs and capacities of local
farzine systems, (ii) /lnn 1nd manace area based Fevelopment nrogrammes,
and (1ii) to orient rus carch policies towards a recenciliation of lecal
and naticnal »ricricies, L/

To conclude this paper, a1 few final remarks concerning dovelopment

prograzmes with a focus on wemen. Firstly, one m1y ask whether in

the case of the Kwenmo-Kwilu it wauld have been more suitable to form-

ulac¢ a separates wenen's project or component naxt to a general applied
esearch prozramae on food creps. The answer should be nevative,

bccausa (i) it bas been essential te the development of the new culti-

vatioo techniques that women be involved ac all stages of the appnlied

research, (1i) an exclusive women's project would discriminate nguinst

the 2w men farmars who try to help their wives in crop sroductic

and would have had nuch less 1LVFr3g with the Agriculture DL“1FC7LH[,

and (iii) it would 2 against the inteqration of livestock and food

produzticn which seems te ba the only viable lonz term rolution for

the area.  But the quastion which cannot be answered yet is: can

Gen b2 rersuaded to assist women in the intensificaticn of their culti-

vation techniqnes, such as ridgingn, mulchine, better land mapaccement,

without negative side effects for women {loss of status, income cr

control over rescurces)?

Secondly, the issuc of replicability sheuld be raised: to what excent
should and coull these improved cultivation techniques ba apolied in
JEher cascava prowing arceas?  The agnroach has been closely linked to
22l tae projects ant in particular ts rhe combination of an
in small farmer acricultura with 4 focus Aan wemen.  On the
renlicatility =2y oot aluays Lo desirable, busause the
aing new culetivation technisues startine from ox isting
i 4 tecessary step i the chanpe srosess and

vn'i*tions 1s
wuld not he

te wveld all confusion, Lt must be stresse’ that

:s5tend that women

Last Lut not 1.
hy a frcus on situnle technolocios 1t is In no VY s,
hive access cnly to minor technolosical innoviticns and zhat the *rue
1 -

[ SoDien,

r

break throushs in arriculzere sheule enly be handd

1/ See the procuzelings of the IITA workshop on "On Farm Experimenta-
tion', June 1932,



fnnex 1:

Fruduc;ior in 9/ha (freosh tuters) ond disease

incidence 1/ accerdine to +

Location / Site | F 100 F 150 Locad 2 | x/
. A R variety Ko

LOTC tablelard 26T 2.3 T 2. 0. I, 1.05 ¢ 1
discases 1/ 1.0 2 2. 2. 1. 2

sloye 7.15 1 LG G. 1. 2. 2.65 T 3
diseases 1.8 1.8 2. 2. 1. 1.8

valley 11.35 1 8.55 7 Q. 2. 5. 7.65 T 6.59 1
diseasos 1.8 2 2. 2. 1. 1.7
MOCAMPO  tablelsnd 5.35 1 2.1 7T 2. 1. 1. 1. 2.0 2.38 71
discnses 2.2 2.2 2. 2. 2. 2. 2.2

slore 9.2 7T 5.5 7 8.7 2. 2.7 7 3.1 5.03 T
disoases

vallzy 1.6 T 8.ks5 T 7. h.s T ST .37
discnses 1.8 2 S04
KINGUNGI  tabloeland 1.9 T 17.2 T T 1.2 % T 12.8 7T
diseases 2.2 2.2 1.5

slopn 1¢.G 7 10.8 1 T 11.8 7 2k 9 T 11.°¢
disenses 2 2.6 2 N

valley 12.55 7 1li1.25 7 1¢.235 .E5 e o iO.Q; B
discoses 2.1 2.2 2.k !
TOTAL prod/ver 9.36 T 7.66 T 237 51 T T

in 7/ha -

Notes:

l/ Dis-ese incicdence:

index based on 3 assessnents

1-5 scel2 (1 = healthy plant;

2/ Rouided avern-e:

every production figure representa the

after 3, 6 and 9 months for CMD, CBE,

death of plant).

mathemntical averaoge of b replications of 2

CiAD, CCHM end CMB on a

treatments,



