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1.0. SAFGRAD FARMING SYSTEMS RESEARCH UNIT OBJECTIVES1
 

The Farming Systems Research Unit (FSU), within the SAFGRAD program,
 
contributes to the identification and pre-extension of appropriate
 
agricultural innovations to target groups of small farmers through increased
 
knowledge of small farm agricultural systems in the semi-arid tropics of
 
Africa. This is achieved through interdisciplinary social, economic, and
 
agronomic studies conducted in interaction with farmer groups on their own
 
land, off the agricultural research station. Principal objectives include:
 

a) analysis of small farm conditions on as regional a basis as
 
possible, leading to the design and implementation experimentally of
 
potential modifications (equipment, fertilizer, crop varieties, cultural
 
practices) in the agricultural system which will be economically aid
 
socially feasible to a majority of farmers, improving their security and
 

welfare;
 

b) recommendation of improved technical packages or extension
 
proceedures which will be acceptable to large groups of farmers within
 
select zones. Such recommendations must be within the capability of national
 
extension services to implement;
 

c) training of host country personnel at various levels appropriate to
 
farming systems research orientations (socio-economic research investigators,
 

field trial personnel, data analysis technicians, mini-computer operators,
 
professionals in agronomy, economics, and anthropology).
 

The Semi-Arid Food Grain Research and Development Program (SAFGRAD) is an
 
Organization for African Unity, Scientific, Technical, and Research
 
Commission project, funded by a number of international organizations.

Twenty-five African countries are presently participating. The FSU is
 
totally supported by USAID.
 

. .. / . 
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A principal orientation of the Farming Systems Research Unit has
 
been that a wealth of sound knowledge already exists among farmers
 
concerning efficient management and use of their resources. Such
 
knowledge includes, at both individual and collective levels, understand
ing of a changing environment and socio-economic positions. This under
standing is based on 
long term, objective, usually accurate observation
 
and experience. This knowledge, verbalized and transmitted in culturally
 
determined contexts, gives rise to individual and group action in the
 

various domains of human endeavor.
 

Improvement in agricultural production and quality of life can be
 
realized when an appreciation for the frame of reference of a designated
 
sub-group of farmers permits innovation to be built upon an already solid
 
base of shared knowledge and experience. FSU/SAFGRAD works as partners
 
with farmers and the concerned national agricultural extension personnel
 
of the respective zones in which we work. 
Jointly we seek solutions to
 
problems which are realistic, given major short and long term national,
 
local, and family constraints. 
The benefits sought are, principally, for
 
the subsistance farmers of the semi-arid zone and for a strengthened
 

national extension service.
 

1.1. FSU Personnel and Professional Resources
 

The Farming Systems Research Unit personnel include an agronomist,
 
agricultural economist, and anthropologist, several highly skilled Voltaics
 
receiving on-the-job training prior to continuing higher degree studies
 
in the United States, twelve full time field assistants, and office staff,
 
including three mini-computer technicians. 
The FSU is backed administra
tively by small group at Purdue University in the United States. Purdue
 
also has assigied on a part time basis the services of an on-campus
 

technical coordinator (agricultural economist) with long term interest
 
and experience in West African farming systems research.
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In Upper Volta, we are fortunate to be able to interact with a large
 
number of professional people in different parts of the country representing
 
a number of organizations (ICRISAT, IITA/SAFGRAD, IRAT, CFDT, World Bank
 
ORSTOM). Dutch researchers, Dr. Broekhuyse of the Royal Tropical Institute
 
conducts socio-economic research in the Kaya region using FSU/SAFGRAD
 
questionnaire formats. 
 Analysis is being done jointly. The newly esta
blished economics programm of ICRISAT shares many of our objectives,
 
and we have been able to coordinate in some activities. The result has
 
been some standardization of methodology, enabling greater extension of
 
research results. 
 Stronger links are being developed with other SAFGRAD
 
technical personnel in Upper Volta and elsewhere. This is especially
 
important in regard to the accelerated crop production officers (ACPO)
 
whose work could be more closely orientated to pre-extension type
 
farming systems research trials. 
 Finally, a number of important links
 
have developed during the past year with extension service personnel in
 
various ORD's Upper Volta (Bobo, Fada, Ouagadougou, Zorgho).
 

1.2. Farming Systems Research
 

Even for the experienced observer, it still comes as a new and
 
shocking realization each year to see just how dependent farmers are on
 
events usually beyond their control. The irregularity of rainfall,
 
limited availability of fertile soils, limited 
access to resources which
 
could potentially improve their lot, financial poverty, poor health and
 
nutrition... One cannot help but admire these people who manage as well
 
as they do with their resources.
 

One must also understand that the people's limited resources make
 
the introduction of highly productive intensive systems very difficult.
 
The task of fitting new technologies into these farm systems is rendered
 
complex by the number and nature of the resource limita~ions. A single
 

Q.. ./ . . 
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innovation, suci as a new variety from a research institute has little
 
chance of broad acceptance because of the variation in the production
 
resource constraints from place to place and from one time period to
 
another. New technologies must be developed which are specifically
 
adaptable to various ecological and economic nitches both within the
 

farm and within the different zones.
 

There nro 
a growing number of researchers coming out of pr3fessional
 
backgrounds in agronomy, economics, anthropology, human geography, etc...
 
who have been gaining experience and expertise in farming system3 type
 
research. 
The manner in which a farming system is defined often varies
 
greatly. 
A recent critical appraisal of such research differentiates
 
two major approaches: upstream (basic, general research) and downstream
 
(applied, specific research) (Gilbert, Norman, Winch, 1980). 
 The former
 
approach is most closely tied in with the research interests and mandates
 
of research institutes and stations,&esearch on system changes is conceived
 
by researchers on experimental stations to overcome constraints. The
 
latter is more concerned with tailoring research needs to large sub
groups of farmers with whom most research is conducted. Research is
 
conceived on the basis of on-farm studies. Systems changes to 
overcome
 
constraints are tested on the farm. This latter characteizes FSU/SAFGRAD.
 

Within the so-called 'downstream" approach, there are those who
 
essentially include all physical and social components having any
 
particular bearing on agricultural production. Since one does not
 
necessarily know before hand the major components and constraints of
 
a system, all the components need to be investigated to some extent.
 
Such investigation may be attempted through long term intensive research
 
or a more limited reconnaissance survey. Professionally speaking, the
 
former approach is more rigorous scientifically and personally satis
fying; however it is very costly in terms of personnel and material
 
resources, and results often take years to obtain. 
 As such, it is
 
inappropriate for FSU/SAFGRAD where such resources will never be widely
 

available for member countries.
 

*.. /. .. 



- 5 -


On the other hand, there are other farming system researchers who
 
would limit their attention to the crop production techniques of a
 
group, and the critical factors affecting these techniques. Survey
 
procedures used to accomplish these tasks range from detailed often
 
complex intensive questionnaires administered on a weekly basis to
 

either a purposely stratified or statistically random sub-sample in a
 
village, to more rapid general orientation type questions with a group
 
of farmers in relevant villages of a zone. Recent research conducted
 
by Purdue University and Michigan State University teams would charac
terize the former, while CYMMIT's efforts in East Africa typify the
 
latter. Often both approaches are used to some extent.
 

1.3. FSU/SAFGRAD Methodology
 

FSU/SAFGRAD has evolved a methodology of its own which combines
 
experience gained through the involvement of a number of individuals In
 
intensive socio-economic surveys, (Norman 1980, Lassiter 1981,
 
Swanson 1979, Gilbert et al 1980, Hildebrand 1976 ) with CYMMIT's use
 
of reconnaissance surveys (Collinson et al 1978), Briefly, the major
 
stages we recommend for implementing farming systems research in semi

arid zones would be as follows:
 

a) Preliminary Delineation of Homogenous Zones
 

Using secondary data, map out for a country what may provi
sionally be considered to be homogenous zones, in which small farmers
 
could be said to practice, more or less, similar farming systems. Any
 
zone can be expected to include a number of ecological nitches. The
 
extent and relative importance of similar nitches across zones can be
 

a basis for zonification.
 

b) Reconnaissance Surveys
 

Using this preliminary orientation, conduct a reconnaissance
 
type survey within those zones which seem potentially feasible for
 
further study, and which show greatest potential for successfully
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influencing the greatest number of farmers. Eventually, sich surveys
 
ideally should be conducted in all the zones of a country to provide
 
the groundwork for future work. Initially this might not be possible.
 
When a reconnaissance survey is completed, results may signal the
 
presence of major differences which would necessitate redefinition of
 
the zone. On the other hand, the survey may support the earlier
 
definition of the zone. 
The limits of this 
zone need to be identified.
 

In the reconnaissance survey, we attempt to identify, as quickly
 
and qualitatively as possible, the principa. means whereby agricultural
 
productivity could be increased taking into consideration agronomic,
 
economic, and social cons'raints characteristic of these zones. The
 
questionnaire used (FSU/SAFGRAD Document NO 3, May 1980) includes both
 
open and closed questions on a wide range of topics (nature of household,
 
crop and variety lists with specific questions asked about each, cropping
 
patterns, labor use, 
farm inputs, outputs, new technology, land use and
 
ownership patterns, livestock, savings and credit, consumption). Inter
views are conducted by a professional and interdisciplinary group. Three
 
or four villages per zone are selected with the aid of the region's
 
agricultural extension personnel.
 

Each questionnaire pack is passed one time per village, taking
 
10 to 12 hours, sometimes longer. This means several different groups
 
of farmers are usually irvlved, and the process takes about two days
 
per village. Experience has shown that farmers are interested in the
 
questions and usually answer quite willingly. Surveys in the rainy
 
season are an inconvenience to farmers because of length of time
 
required. The major part o; the questionnaire format would be better
 
passed during the dry season months, with a visit to the villages
 
during the prior rainy season to visit fields and see crop associations
 

and arrangements in place.
 

. . . /.. 
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Reconnaissance surveys should be the basis upon which village sites
 
are selected for further,more intensive research and field tials on
 

farmer's fields.
 

Given FSU/SAFGRAD's present resource constraints, we are limited
 
to the number of zones in which we can maintain long-term research
 
(probably 5-6 zones). However, given the nature of the one-pass, 3-4
 
week reconnaissance survey per zone, we could be more 
flexibie as to
 
the number of zones which could be covered, assuming we would not be
 
responsible to follow up with further research. The FSU has already been
 
approached by a number of groups, asking for our participation in aiding
 
their people conduct such surveys in order to provide a base for their
 

own more intensive work.
 

For the immediate future, reconnaissance surveys might constitute
 

the nature of FSU participation in SAFGRAD member countries. It could
 
become the basis upon which SAFGRAD accellerated crop production officers
 
could be helped in focusing field trial activities appropriate to specific
 
zones. This officer would be a member of the survey team.
 

c) Detailed, Long Term Socio-economic Survey
 

Village sites are selected for greater descriptive, quantitative,
 
long term research. During the first year, a socio-economic survey is
 
conducted, with perhaps some controlled field trials on 
farmer's fields.
 
Such trials would only be possible if the research team involved felt
 
they had the means of designing a trial which could potentially be useful
 

in the zone concerned.
 

. . ./ . . 
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The intensiveness of the first year survey in any new village is a
 
subject of much debate. It is our opinion that the researcher should
 
not expect to get much more 
than general household social data along
 
with agricultural production date (list of all fields cultivated by all
 
members of household, list of all crops found on all these fields with
 
information over the year on the planting time, weeding time, harvest
 
time, utilized by various household members). A research assidbnt with
 
10 households averaging 10-13 persons is certain to be fully occupied.
 
Study the first year should include rainfall data, field measurement,
 
classification of soils and major production categories (categories
 
which combine distance, soil, fertility, topographic positioning, crop).
 
Market information should be sought. Some household inventories might
 
be possible towards the end of the year. More sensitive information on
 
household tcansactions (sales, purchases, credit, loans, 
 gifts), certain
 
types of inventories (livestock, cereals in storage, cash), and time
 
consuming tasks such as detailing all the activities of a number of
 
households through the agricultural season should be left to the second
 
year of study when household members have gained greater confidence in
 
the interviewer and his stated intention for requesting such informa
tion. The field assistant will by the second year also have become
 
familar with the basic rythem of daily life through the year and less
 
apt to omit important details.
 

Because the length of the interview is often a critical factor
 
in determining the quality of the data (assuming good interviewers and
 
well-phrased and relevant questions), 
a weekly interview should not take
 
more than an hour, to 
an hour and a half, of a farmer's time. Since
 
it is already difficult enough to 
find a farmer for once-a-week interviews,
 
twice-a-week interviews are seen as unfeasible. The importance of
 
recording accurate labor time data on 
a day-to-day basis for various
 
aotivities makes anything longer than weekly interviews too arbitrary.
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What this means in terms of the questions asked is that questions
 
must be carefully stratified; which ones must be asked once a week, which
 
ones less often, which ones on 
a daily basis (during a weekly i.,terview).
 

Certain questions might be sufficiently answered by recall after an
 
activity has been totally completed (i.e. how many days did it take to
 
weed field, or how many times was 
it weeded during the year). Estimates
 

of labor time per field, no matter what the frequency, must be comple

mented with a certain number of stopwatch timed observations of farmer
 

performance of these activities (followed by the observer measuring the
 
area upon which the activity was performed). One must also consider
 

splitting the sample of farmers and obtaining greater detail and
 
information on different subject areas for different groups. 
 One must
 

maintain some basic data in common, however, in order to permit comparison
 
among the farmers of the entire group. It is important that the question

naire format be set up in such a way as to be directly transferable to
 
micro-computer for analysis (see labor time questionnaire and code sheet).
 

d) Experimental Trials
 

During the first year, and in all subsequent years of research in
 

a laboratory village, a number of trials will need to be placed which
 
require a degree of control beyond the farmer's capability. Such trials
 

are basically an extension of the types of trials placed on an agricul

tural research station. Here, trial proceedures and controls match as
 
much as possible those of the station trials, though the trials them
selves are usually less complex. Though they may be located "on a part
 

of farmer's fields", they can not be viewed as 
farmer field trials, per
 
se. Our experience has been that farmers often consider these plots, even
 
though on their own land, as our (FSU) plots. Such plots, even though
 
perhaps planted,weededand harvested by the farmer, are usually planted;
 

weeded, and harvested later than those he considers "his own". Because
 
of this lack of real attention by the farmer, the plots often do less
 

. . ./m. 
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well than they might other-wise do. A common solution is to have an
 
agricultural research assistant oversee the plots, and try to get the
 

farmer to perform the necessary operations on a timely basis (or the
 
assistant does it himself). Such trials are important because they do
 
test out station material on a more localized basis. Fertility trials
 

associated with such plots give useful information.
 

e) Pre-Extension Trials
 

The trials described above should not be confused, however,
 

with the trials a farming systems research team should be conducting
 

after the first year of survey work. These latter trials, which we are
 

calling pre-extension trials are the result of the interdisciplinary
 

team's synthesis of the relevent available data for the farming system
 
of the zone. This team will design a trial, using available technology
 

and information and material (crop varieties) from the research station,
 

that seem to articulate appropriately within the farming system of the
 

farmers of a particular zone. One does not change a farming system out
right; one can only, little by little, change components of an existing
 

system. These little changes added over time may evolve into what may be 
a
 

new system.
 

FSU/SAFGRAD is in a position to make some initial recommendations
 

of what we think might be socially, economically, and agriculturally
 

appropriate for a number of zones (Zorgho, Nedego, and zones in Fada
 

region, Ouahigouya). Our production level field trials become, in
 

effect, pre-extension trials to demonstrate to ourselves and participat

ing farmers of the village the appropriateness and relevance of the
 

technology. If we can not demonstrate this to our own farmers in the
 

laboratory villages, we should not expect the government extension
 

... o 
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service to do any better. One would have to seriously question the
 

usefulness and ultimate value of such research.
 

What does need to be emphasized is that the design of improved
 

systems for a zone does not take place through agricultural experiment
 

station trials, but at the local laboratory village level. Attempts to
 

follow the former approach in most extension/station efforts across
 

Africa have met with little benefits to the masses of farmers. The
 

station must have the ability to carry out basic, general research
 

for a number of controlled factors (planting dates, depths, soil
 

fertility/land preparation/crop responses, etc.), and to test out
 

varieties and conduct breeding programs. Such a station can not test
 

out technologies appropriate for zones where not only soil types differ,
 

but rainfall patterns, topographic patterns, local socio-economic
 

constraints, infrastructure, etc. are all different. The laboratory
 

village trials are at the level where they interact with functioning
 

farming systems. Such trials are specific and applied in nature.
 

Because the local government extension service is ultimately
 

responsible for extending any new development coming from a site to the
 

zone as a whole, it is necessary that close ties be developed with this
 

group by the farming systems research team.
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2.0. BASIC CONCEPTS AND DEFINITIONS
 

Because the structure of the household or family group changes so
 
much from one region to another, and because the understanding to this
 
structure is so important in knowing the manner in which the household
 
uses its combined resources, we have attempted do define the use of this
 
and other such concepts which have been encountered in the zones of
 
research during the past year. Because these zones were all found upon
 
the Mossi plateau does not mean that the region as a whole shares similar
 
orientations to social structure. While broad generalizations are
 
possible, 
we have had to be sensitive to regional variation.
 

2.1. The Compound
 

In a broad sense, we are defining the compound to refer, in 
a
 
physical sense, 
to a group of mud brick and grass thatched huts enclosed
 

by a wall of mud, or grain stalks, or posts, or all of these. Within
 
the interior of this group of huts is often found a number of mud silos
 
for threshed cereals. A compound is separated from another compound
 
by considerable space. The result is that a Mossi village is a group of
 
scattered compounds 2 many of the occupents of which are 
inter-related
 
by clan. 
 Within the compound, one may encounter one or more household
 
units (husband, wives, children and other kin). The head of the com, 


pound is generally the oldest of the household heads of that compound.
 

In the non-Mossi Bobo-Dioulasso or Dedougou regions, the compound
 
is separated by mud walls in extremely compact villages.
 

. . . 
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2.2. The Household Production Unit
 

A household is represented by a group of people who generally live
 
together (in 
one or more units), work together on the household's major
 
cereal fields, and eat together (share a common kitchen). One finds
 
more variation in this latter attribute than among the others from
 
region to region. The Mossi will include in their households many
 
members who have migrated; some have been gone for many years. In our
 

Nedogo sample 75% of the households had an average of 3-4 members
 

living elsewhere.
 

Generally speaking, the household includes the head of the house
hold (the husband), his wife or wives, their children, families of
 
married sons, other relatives (parents of household head, or his sisters
 
or brothers and their families). Children of kinsmen are sometimes
 
adopted into the household, sometimes friends of the family live for
 
periods of time with it. 
 For purposes of analysis, it is necessary to
 
distinguish household members actually residing in the compound from
 

those who don't. One further needs to identify those who actually
 
work and those who are too young, old or infirm to do so. Once this
 
has been determined, it is possible to calculate the number of man

units 3 available to the household.
 

One adult man equals one man unit, a woman 75% of one man unit,

children under 15 and old people over 60-65 are 50% of one man unit.
 
Depending on specific cases, these ratios 
 are clearly biased.
 
However they provide a standard means to average out labor avail
ability over la large sample of households.
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2.3. Crops
 

It was important initially to understand the types of crops
 

farmers were cultivating in our zones of research. In order to do this
 

we had to learn local terms for specific crops and what farmers called
 

the places these were grown. Some lexical variation was apparent
 

between zones. Despite this, semantic variation was minimal. In fact,
 

the general orientation towards crop ownership is very similar, not
 

only across the Mossi plateau, but including the whole eastern
 

(Gourmantch6) zone as well4.
 

Though all the crops cultivated in each of our zones were identified,
 

below I have listed only those which are of major importance in terms
 

of consumption and sales. This is not to minimize in any way the
 

important role many other crops play. The list below includes concepts
 

from other zones in which FSU/SAFGRAD will soon be working, to
 

illustrate semantic changes.
 

The author's original deeper insight into Gourmantch6 culture and
 
activities helped to discern patterns in Mossi culture and practice
 
which might otherwise have been missed or minimized. His involvement
 
in farming systems research began as part of an integrated rural
 

development project in the eastern part of Upper Volta. There
 
for almost three years (1977-1979) he assisted, along with a
 
Michigan State University team of economists, an intensive socio
economic survey of some 370 Gourmantach6 households. This
 
experience was preceeded by 15 years of experience in the region.
 

. * . ... 
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TABLE 1: PRINCIPAL CROPS OF UPPER VOLTA IN ENGLISH, FRENCH, MORE, BWAMO,
 
DIOULA, GOURMANTCHE 

English French Mor6 Bwamo Dioula Gourmantch6 
Crops 

Cereals 

Cultures 

C6r6ales 

Koodo 

X 

X 

Dyo 

Seend 

Souman 

Kpaandi 

X 
Sorghum, Millet Sorgho, Petit mil X X X Di 
Sorghum Sorgho X ? Bimbiri Biadi 
Red Sorghum Sorgho Rouge Kazieega,Karaaga Sibiyo, Sio Bimbiri-would X 
White sorghum Sorgho Blanc Baninga Weeni Bimbiri-gu6 X 
Millet Petit mil X Daa Nyon X 
Early Millet* Peit mil actif* X X Niadi 
Late Millet 

Rice 

Petit mil tardif 

Riz 

Kasui 

Mui 

Mino-daa 

X 

Di-yua 

Muuli 
Corn Mais Kamaana Bara Kaba,Masanyo Kokoda 
Peanuts, Earth-Pea Arachide, pois de 

Peanuts 

Earth Peas 

Roselle 

terre 

Arachide 

Pois de terre 

Oseille 

X 

Nanguri,sunkaam 

Suuma 

Bitto 

X 

Duuna 

Yookuio 

Vani 

X 

Tig6 

Tig6-neoguru 

DA 

Tiina 

Tiin-namaga 

Tiin-piena 

Goandi 
Sesame S~same Siili- siini LaaO ko Beene IheU 
Cowpeas Ni6b6 Benga Wiya Sosso Tuuna 
Cotton Coton Lam-do, Goarga Yense Kori Kunkundi 

* non-photosensitive. 
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2.4. 	Fields and Plots
 

Mossi conceptualization of fields and plots is illustrated below.
 

The concepts are similar across the Mossi plateau (with only some lexical
 
variation), and resemble Gourmantch6 categories as well, with only slight
 

modification. The major terms below, Beoliga and 'jugo, have both
 

general and restrictive meanings. Within these categories one can
 

isolate the major production areas which any agronomic research must
 

deal for these people: the compound plot, (corn); the village field
 

(sorghum and/or millet); the bush fields (sorghum or millet); the small
 

individual plots (sorghum, millet, peanuts, sesame, okra, cotton etc.)
 

The inter-relationships between these categories represent the
 

dynamics of Mossi agriculture.
 

TAXONOMY I.: A MOSSI CLASSIFICATION OF FIELDS AND PLOTS
 

Puugo (Fields in General) 

Puu u- _-Karaagaa Kamaanga lg 

(Collective Family (Village Fields) (Corn PloL; (Personal Fields
 

Fields controlled Sorghum, Millet) usually the and Plots in
 

by household head) (Controlled by compound plot, generl)
 

(sorghum, millet) Household head) and controlled

' Beoli 	 [household hea 

_____ Nanguronga Manga Etc. 

(personal (earth peas (peanut plot) (okra plot) 

sorghum/millet plot) 

field) 

. . ./. . 
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Al the fields and plots of the members of the resident household
 
became a principal focus for FSU/SAFGRAD research. All non-agricultural
 
activity of all these members had to be combined along with the
 
agricultural activity on 
the land to reach an understanding to the
 
resources and constraints placed on the household production units of
 

each zone.
 

Farmers were asked, on a weekly basis, the labor time spent by
 
various members of the household in different activities on all the
 
fields and plots of that household. Our initial expectation was that
 
the results of this data would be somewhat over estimated, but
 
analysis reveals that the data obtained seem to be reasonable given
 
the man-units available. Nedego farmers (Zone 1) 
never spent more than
 

6 hours a day on a weekly average in agricultural activity, while for
 
Zorgho (Zone 3) farmers, the maximum was 5 hours a day on a weekly
 
average. This illustrates that labor time in itself is not 
a limiting
 

factor. More will be said on 
this later.
 

For purposes of identifying the location and nature of different
 
types of production activities, we were forced to arrive at some common
 
understanding of what a field unit was. 
 Despite the fact that many
 
exceptions to the definition arose, generally speaking a field unit
 

came to represent a parcel of land under the control of one person,
 
though actually worked upon by one or more people of the household
 
group. A field unit also corresponds to one sole crop or one
 

association of crops. Border crops, though not strictly associated
 

crops, are listed as associated crops (i.e. roselle).
 

2.5. Rainfall Patterns
 

Farmers accept each year's rainfall pattern as from the will of
 
God, though potentially influenced by human social events. Farmers, for
 
any particular region, have evolved strategies on how to proceed, step
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by step, through an agricultural season. These strategies, out of
 

necessity, must provide flexibility for both the unpredictable (rainfall,
 
sickness and death, insect plague, wind and hail, etc.) 
as well as the
 
predictable (resources in soil, 
labor equipment, cultural preferences,
 

etc..).
 

In outlining farmer strategies, one begins by thinking of some of
 
the external parameters, recognized by farmers, influencing behavior in
 
agricultural related enterprises. 
Farmers are profondly influenced by
 
rainfall patterns. Both quantity and spacing/timing of such rains prove
 

significant. Five major rainfall patterns are noted below, each of
 
which can be expected to influence production in different and often
 

longlasting ways. For any particular agro--climatic zone, we can expect
 

the actual average annual onset and termination of rainfall to vary.
 
Between villages and even within the village and the dispersed fields
 

within a farm great variation can be evidenced. Between a zone of
 
average annual rainfall of 1000 mm and 555 mm., 
up to a month difference
 
can be seen. From east to west, across most of the central portion of
 
Upper Volta, the dates given below should correspond fairly closely.
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TABLE 2: RAINFALL PATTERNS 

1. The Best : Rainfall permitting planting to begin mid-May to 
June 1. About one good rain a week in June. 

JUlyabout same as June, increasing into August, 

the month with most frequent and abundant rain. 

Several good rains in September, tapering off 

in early October. 

2. Average + : Rainfall permitting planting to begin mid-May 

to June 1, but followed by inadequate rainfall 

in late June and early July, requiring major 
replanting. Rest of season is adequate until 

end of season (early October). 

3. Average - : Rainfall permitting planting to begin mid-May 

to June 1. About one goodrain a week in June 
andJuly. Rainfall inadequate during months of 

August or September. 

4. Average - : Late arrival of rains, permitting planting to 

begin about mid-June to July or later. Rains 
adequate after this time, sometimes ending in 

early October, sometimes lasting longer. 

5. The Worst Late arrival of rains, permitting planting to 

begin about mid-June to July 1. inadequate 
rain in either months of August or September, 

terminating completely in early October. 

* ** . . . 
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3.0. ZONE 1 : OUAGADOUGOU
 

To achieve its goals, FSU/SAFGRAD has set up a number of laboratory
 
villages where farmers and scientists can work tigether on relevant
 
problems and where results may be compared over a number of years.
 

Early in 1979, agronomist Paul Christensen initiated FSU/SAFGRAD
 

involvement in Upoer Volta farming systems research. One of the first
 
sites selected was a region representing the central Mossi plateau with
 

annual rainfall between 700-800 mm/year. Soils are generally thin and
 
infertile and have drainage problems because of laterite and hardpan
 

just under the surface. Shifting cultivation, practiced in some parts
 
of Upper Volta, has here given away under population pressure to a more
 

permanent and precarious form of agriculture. Local bush vegetation,
 
where it exists, is dominated by the presence of shea and locust bean
 
trees- - a reminder that even here the bush consists mainly of fallow
 

or abandoned agricultural land.
 

The purpose of the discussion which follows is to report a series
 
of observations and recommendations based on continuing SAFGRAD research
 
in a number of zones in Upper Volta. The scope of the report is limited
 
principally to discussion of household composition, rainfall, and house

hold labor time allocation for planting and weeding. Discussion will
 

center on Zone I villages on the Central Upper Volta Mossi plateau,
 

near Ouagadougou. Data from Zones 2, 3, and 4 villages, representing
 
Ouahigouy:, Zorgho, and Kaya, will be brought in 
on a comparitive
 

basis. Where relevant, data from work in the Eastern (Fada) zone of the
 
country will be included as well. These zones as a whole represent
 

perhaps as much as 70/' of the cultivated land surface and population of
 

the country.
 

. . ./ . . 
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3.1. Nedogo
 

The site selected within the agricultural zone around Ouagadougou
 
was Nedogo, located some 30 kilometers from the capital. It is also
 
about 18 kilometers from the regional agricultural research station of
 
Kamboinse, where FSU/SAFGRAD headquartersare located. Nedogo, located
 
some 
12 kilometers off the all-weather Ouagadougou-Kongounssi dirt
 
road, is the administrative center for a number of villages. 
 Ten years 

average rainfall for the district is 707 mm/year5 

The cash economy of the area, though not specialized, is fairly
 
strong. Red sorghum, peanuts, some cotton, sesame, roselle, shea nuts,
 
and small animals such as goats, sheep, and chickens provide regular,
 
though limited, cash flows into most households. Most of the households
 
posses a major source of wealth in their heads of cattle, which are
 
kept away from the village most of the year by the Fulani herdsmen.
 
Most households also have resources of cash and goods coming in as
 
gifts from members working in Ouagadougou or outside the country (Ivory
 
Coast, Ghana). Small local markets are dominated by those in Ouaga
dougou, towards which most surplus moves.
 

The villages of Nedogo and neighboring Zibako were surveyed late 
in 1979 in order to select a sample of households which might be more 
intensively studied during the 1980 agricultural season 6 

. Zibako, 
the older of the two villages, possesses a market which opens every
 
third day throughout the year. Residents of the area say that Nedego
 
came into existence many generations ago with the arrival of some
 

The average rainfall lines per year across our map represent

averages of 20-30 years ago. 
 During the past decade, rains have

been poorer, so that one might drop the lines half an inch across
 
most of the country.
 

Results from field trials for the 1979 and 1980 seasons are recorded by
Dr. Christensen in FSU/SAFGRAD document Nu 6.
 

5 
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families from the region of Zorgho, the location of another research
 
site. 
 These early families borrowed land from the residents of Zibako,
 
and in time grew and became elegible for a chief (who would have been
 
under the authority of the Zibako chief). 
 During colonial times, the
 
village chief of Zibako had to supply his quota of men for the forced
 
labor gangs. 
 The chief is said to have sent the men of Nedogo, rather
 
than his own people, which resulted in greater contact with the out
side world by the men of Nedogo. This contact is said to have been the
 
determining factor of the government eventually selecting Nedogo over
 
Zibako as its administrative center for the area.
 

3.2. General Statistics of Nedogo Site
 

3.2.1. Household Structure
 

Fifty-eight geographically widely scattered compounds were
 
identified in Nedogo (and Zibako). 
 After a preliminary survey, these
 
were found to be composed of a total of 208 household units. Using
 
this base of 208 households, a number of observations were made.
 

In a patrilineal society such as 
the Mossi, household and compound
 
heads can be expected to be older men, the average for Nedogo being 53
7
 
years of age. 
 Compounds are generally quite large, consisting of more
 
than one household unit, our average for the site being 3.6 households
 

per compound.
 

This age average is fairly consistant across the Mossi plateau.

Among the Gourmantch6 in the East, the average age was 45 years,

reflecting the fact that married sons create their own compounds
 
more frequently than among the Mossi.
 

. ../.. . 

7 
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Ethnically, the site was homogenous. All but one of the household
 

heads were born in the area and all but one was Mossi. Within our sub

sample of 30 households, only 5% were non-Mossi, and of these 3% were
 

of inter-married Mossi-Fulani. Major clan names are Ou6draogo, Zongo.
 

Among the 208 household heads:
 

8% had no wives at all (old, and had died)
 

38% had 1 wife
 

28% had 2 wives
 

161 had 3 wives
 

10% had 4 wives
 

This leads to the fact that a major share of the labor force
 

within the household does come from the women, despite the fact that
 

the household head controls the use of the major portion of the house

hold produce. Though household women, as a group perform more agricul
tural labor than household men, on a per person basis, the men worked
 

longer hours in such activity.
 

In terms of religious orientations, the area is heterogenous. Of the
 

208 households surveyed,
 

38% stated they were animist
 

351% were Moslem
 

27% Catholic Christian.
 

The high incidence of the latter is probably due to the presence of a
 

major Catholic mission outreach in Pabr6, 10 kilometers away. Religious
 

persuasion does seem to have some corralation with the farming systems
 

of the respective farmers. Moslem households tended to be the biggest
 
and wealthiest in terms of land, possessions, members; Christian ones
 

the smallest and poorest.
 

. . .I. . 
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3.2.2. Crops and Agricultural Extension
 

Among the crops grown in the region, millet is clearly the most
 
important as a source of food; 
79% of farmer3 listed it as the most
 
important and 620 
of all labor time spent in planting by household
 
members was with millet. Red and white sorghum both fall into second
 
place, representing another 16' of total planting time. Roselle was
 
listed by 34% of farmers as third in importance. Roselle is used as
 
a base for the sauces eaten with the cereal meals and is present to
 
some degree as 
a border crop in almost all fields. On an in-country
 
basis, it competes with the newly introduced crop, soybeans, for the
 
same nitch (ecologically and 
as a food). Over half of the farmers
 
stated that they had no cash crops. For those who did select a crop,
 
peanuts ranked first, roselle second, and cotton third.
 

Agricultural extension programs through the ORD's sub-sector at
 
Bouss6 have had little impact on the villages. According to the sub
sector records, the number of agents have diminished over the past
 
15 years. 
 Before being finally abandoned completely, the area of
 
Nedogo was covered by agents who were responsible for some 159 house
holds each (over 2000 people), a situation which was clearly unlikely
 
to produce good results. 
 All this is not to say that the farmers of
 
the area have not been open to outside innovation. Largely on their
 
own account, they have adopted the donkey plov 
so that they presently
 
have reached a point in which some 43' of the farmers use donkey
 
traction, and have developed a standard system for its use.
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3.2.3. The Survey Sample of 30 Households
 
Socio-economic data were obtained dur 
ig the 1980 agricultural
 

season from 30 households, using the services of two field assistants
 
and one supervisor. These households 
were randomly selected from the
 
list of 208 households earlier surveyed. 
Among the sample of 30 house
holds for which most of our work over 
the past year has been involved,
 
we have learned that the average household includes 9bout 15 persons
 

with the following sort of breakdown:
 

Household Heads 
 70
 

Wives of Household Heads 15%
 

Sons of Household Heads 29%
 

Daughters of Household Heads 20%
 

Children of Sons 
 8%
 

Wives of Sons 
 6%
 

Brothers of Household Heads 6%
 

Others (other kinsmen) 90
 

Not all of them, however, are present. Some are working in Ouagadougou,
 
others are outside the country. The home compound still claims them
 
for their own however (including the children of these family members
 
living away). 
 They still pay their yearly taxes. The home family group
 
still hopes they'll come home some day. The members living away often
 

do return for a visit.
 

The make-up of the average household clearly indicates the cohesive
 
nature of the Mossi family which is known to act in a more collective
 

way than some other groups. 
 The household size among the Gourmantch6
 
of the eastern part of the country, for example, is much smaller, at an
 
average of about 8 persons per hcusehold (but there is little migration).
 

... ,.
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Nedogo men, upon marriage, do not frequently establish new households,
 

as is often the case, among the more individualistically minded
 

Gourmantch6.
 

Among the 392 people represented in the 30 households of our survey,
 

49% were male
 

51% female,
 

and 62% were single (children, widower, widow)
 

35% married
 

3o divorced.
 

Of all these people, about half considered themselves in one way or
 

another active in agricultural activities - many of the rest too young,
 

old, or infirm to contribute.
 

It is always difficult to assign a labor time value to different
 

types and ages of people. The input that these different categories of
 

people can give to different types of activities differs as well.
 

A woman's contribution on an hour by hour basis in planting or harvest

ing, for instance, is proably equivalent to that of a man's, though
 

in reality they frequently perform different tasks in these operations.
 

This is frequently not the case in weeding. A woman also is often
 

involved in other side activities during the time she spends on
 

agricultural activities (preparing meals and bringing them to site
 

of work, nursing children). Based on some precident (Memento de
 

l'Agronome, p. 1274), we have decided to average out these tendencies
 

in the following way. One hour of labor time data recorded by our
 

field assistants in agricultural activity for women will be worth 75%
 
of an adult man's time for the same period of time; a child under
 

15 years or a very old person will be 50% of a man's time.
 

.. . / . . 
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Using such calculatins, we have learned that our sub-sample of
 
households had an average of 4.5 "man-units" available per household,
 

as compared to an available 6 persons of various age and sex categories
 
who were actually present to work on 
fields per average household.
 

3.2.4. Nedogo Rainfall for 1980
 

Nedogo's 1979 season could be characterized by rainfall pattern
 
4 (p.18). 
Pattern 3 was evident during the 1980 season (680 mm).
 

Though analysis of yield variations between crops for the two years
 
was not possible, differences between the two years were quite evident.
 

The millet harvest was 
fairly good in 1979 and very poor the following
 

year. September drought in 1980 effected the millet during grain
 
formation and development. Red sorghum was excellent in 1979 and
 

fairly good in 1980, though grain seeds were clearly smaller in size
 

than the previous year. Because red sorghum matures early, it was not
 
effected in its seed formation period (as the millet was some weeks
 

later) but in its seed development stages.
 

Rainfall at 680 mm in 1980 was about 100 mm lower than could
 
have been expected on the average for this zone in past decades. 8
 

Rainfall has decreased during the last ten years, averaging 707 mm/
 
year. The 1980 season will give Nedogo farmers barely enough for
 
their own needs; little surplus is to be found. The rainfall data
 
obtained from Nedogo last year is illustrated on the following page.
 

8 A more intense cold season than normal (about lOaC/500F) at the
 
end of the 1980 season has led many farmers to note that this is
 
a sign of a good rainy season for the 1981 season. This remains
 
to be verified.
 

. . . /... 
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TABLE 3:
 

INDICATEUR DU NIVEAU D'EAU DE L'ANNEE 1980
 
CONTROLE ET ENREGISTREMENT DE LA PLUVIOMETRIE JOURNALIEREMENT
 

Jour Jan. F6vr. Mars Avr. Mai Juin Juil AoOt Sept Oct. Nov. Ddc
 

2
 
5 3 1635 

- -] 

6 33 15
7 
 37 16l 2
 
8
 
9
 

10 
 46 9
 
11 
 15
12 ....
 

13 
 12 5 4
 
14
 
15
 
16 
 13I
 
17

18 19 
19 
 3 2
 
20 -1
17 -

15 _1 
21 -5n_ 


13
 

22 - _ -R 

23 1
24 12 4n 725 2
26  in
 
27 -
28- -
29 


12
30 
23
 

31 

TOTAL 
 53 150 148 275 38 16
 
UMULA-
 53 20 51 626 664 680
 
TIVE TO AL 
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3.3. The Sub-Sample of 20 Households
 

Among a further sub-sample of 20 households, for which our data
 

were most complete for early analysis, the average number of fields per
 

household was 13 (6.8 ha ). Of these, 5.8 fields (including the large
 

family fields) were controlled by the household head, 6.6 fields
 

(representing the small personal fields)were controlled by household
 

women, and only 1 (also a personal field) was controlled by men of the
 

household other than the household head. The average age of women
 

owning their own fields was 32 years, while that of the other house

hold men was 23 years. The former represented largely the wives of
 

household head, the latter the sons of the household head.
 

3.3.1. Land Preparation
 

Several weeks before the expected beginning of the planting rains,
 

Nedogo farmers spend some time cleaning up their principal grain fields.
 

This was often done by the children of the household. Old grain stalks
 

are gathered and burnt, often after being placed on remains of giant
 

termite mounds. Unlike the rest of the field where millet will later
 

ba planted, such spots are reserved for white sorghum. Sprouting sLumps
 

are also trimmed back during cleaning. The time spent by the household
 

is never very great (a matter of a few hours) and it is not a constraining
 

activity. Labor time for clean-up will not be included in the present

ation of labor allocation patterns.
 

Characterizing a zone by the "average household" or"standard farm type"
 
can lead to potentially misleading conclusions. There are always
 
important differences to be found among households, and as our analysis

proceeds, we will attempt to stratify our data along certain major
 
considerations (wealth, size of household, distance and quality of
 
soils cultivated, etc.). However, there is also clearly a place for
 
understanding average trends in comprehending major differences
 
between zones of a country.
 

. . ./ . . 
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3.3.2. Planting
 

Farmers, within any particular region, know generally when the
 

planting season should bagin. Given adequate rain around this period
 

fo time, househblds plant intensively. Across most of the central
 

portion of Upper Volta, east to west, farmers place high priority in
 

getting as much of their major cereal crops planted as early as possible.
 

Given a good year, this will permit maximum yield from local crop
 

varieties; it will permit greater diversity in crops cultivated and/or
 
more land being cultivated, and it will permit earlier and better
 

weeding. One indication that household labor resources are used to
 

their fullest at this time is that during pianting members almost
 

never help other households. The household is less likely to exchange
 

labor for planting than for any other production activity. All the
 

villagers recognize the critical nature of this activity and none
 

are willing to put it off by working on someone elses fields. Another,
 

more direct, indicati-n that household labor resources are used to their
 

fullest during planting is that household members work longer days
 

during planting than during any other crop production activity.
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In our work-plan strategy last year, the FSU felt it was important
 

that labor use time I0 for planting collected for each day. Weeding
 

time was gathered on an weekly basis, although the day of initiation
 
and 	of termination for each activity was noted. Figures I and II
 

illustrate rainfall in mm/day for most of the 1980 season, beginning
 

from the 15 of May.12 The labor use time in man-hours per day for
 
the sum of all planting done by the average household is plotted on
 

these same graphs. Replanting time is added to the daily planting time,
 

and is evidenced by the double lines in Figure I. Labor time spent in
 
weeding is also included in the figure. The following points can be
 

highlighted:
 

10 	 In considering labor time statistics, a number of assumptions were
 

made. We believed initially that farmers would be telling us they
 
were working their fields more than actually was the case. This was
 
because, without watches, work start-up and termination periods were
 
judged on 
the basis of position of the sun and actual observations
 
by research assistant of when farmers departed for and returned from
 
fields. (The interviews were usually undertaken at the farmer's
 
field.) Yet our data, averaged out over the sample, seem to
 
justify this approach as fairly congruant with reality. We assume
 
furthermcre that there is a relationship between man -hours units
 
(m ha) spent in planting (given a certain technique and soil) and
 
the land unit concerned. This assumption has also proven justified

in most cases, though clearly it is more reliable within one house
hold than projected to a large sample.
 

11 	 Next year, we feel it would be important to have day by day informa
tion on weeding and planting for the first three or four weeks of
 
the season to clarify appropriation of time among household members.
 

12 	For purposes of comparison, this starting date is used in
 

illustrating labor allocation on a time scale across all 
zones.
 
Figures I and II, along with all the other Figures discussed
 
(Figures III - XII) are given together in one place at the end
 
of the study.
 

. ./1 . 
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a) Correlation of Major Planting and First Planting Rains
 

Figure I illustrates dramatically that the date of planting
 
is related closely to the date of onset ofthe first major rains of the
 
year. 
 The farmers were ready at that date and accomplished a
 
significant portion of their planting during the first three or
 
four days following the first major rains of the season. 
 This
 
pattern is clear across the country. The data from Ouahigouya/Sodin
 
(Figure X), Kaya/Taopoor6 data (Figure VII), and Zorgho/Digr6
 
(Figure IV) all show the same pattern. During preceeding weeks,
 
many of these fields had been cleaned and burnt over in preparation
 

for planting.
 

If the big rains had come during the first ten days of May
 
Nedogo farmers probably would not have planted, knowing that these
 
rains were too early and likely to be followed by a long dry period.
 
This point is demonstrated in the case of the Kaya data13
 . In this
 
northern area the early rains were not followed by early planting.
 
Here, farmers waited until the first part of June to plant, doing
 
little on their until that time particularily in the south farmers
 
do hope to plant during the last half of May. Given a good rain
 
during this period, farmers can be expected to begin planting in
 
earnest trusting. They think that the risk of loss from a false
 
start is less than the certainly of loss from late planting. There
 
is always a certain risk in planting too early or waiting too late.
 
Farmers generally make their decision based on the period of the
 
month when the first big rains come, how big the rain was 
(it
 
has to be more than about 20 mm.), and what they see and hear from
 

other farmers in the village doing.
 

13 Kaya data were collected in three villages under the direction
 
of anthropologist Dr. Broekhuyse of the Royal Tropical Institute,
 
Holland, using FSU/SAFGRAD forms.
 

i. ./ . . 
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b) Rainfall Patterns
 

Looking at Figures I, II, III, one can class Nedogo in 1980
 

as an example of rainfall pattern 3 described earlier. The year
 

started out well. Planting followed in an orderly progression in
 

different area/terrain types, with a minimum of replanting. If the
 

year had ended well, Nedogo would have had an excellent harvest.
 

However, they were destined to have drought in september.
 

Zorgho/Digr6 rainfall can also be as Pattern 3, even though
 

the start of the rains was two weeks later than in Nedogo. The rains
 

s.opped even more abruptly in September.
 

Pattern 1 characterized Zone 4, Kaya/Taopoor6. Rains started
 

earlier than expected and continued regularily through-out the
 

season. Harvests were very good.
 

Ouahigouya/Sodin, Zone 2, followed Pattern 2. Rains started
 

off fairly well, followed by a dry spell of about two weeks.
 

Rains also broke off too early at the end of the season. Plant

ing in this zone was characterized by extensive land preparation
 

before planting (by hoe) and by much replanting. As elsewhere, the
 

millet crop suffered the most for the early end of the rains.
 

c) Crop Order in Planting
 

Locking at Figure I, there is a definite succession of crop
 

types planted and of specific types of fields planted. The
 

succession begins with millet and cowpeas (and a small amount of
 

white sorghumi) on major family fields located at some distance from
 

the village. It continues with millet, red sorghum and white sorghuq
 

all associated with cowpeas, on the smaller, often individually
 

owned, bush and village fields. The planting succession continues
 

with corn (and associated crops) on compound plots; then with
 

. . ... . 
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more peanuts and earth peas, and then finally finishing up with roselle
 
as a border crop around many of the already established fields. One
 
would also have a few manioc and sweet potatoe plots being planted at
 
this time. Some overlap exists. 
 For farmers with lowland type soils
 
(bas-fonds or valley bottoms with heavy soils), sorghum and sometimes
 
even corn will be planted before anything else. Nedogo has very little
 
of this type of land. In other zones, however, this pattern was
 
observed. In 
zones where major slopes are cultivated (e.g. Hound6
 
r~gion a higher rainfall zone), planting of sorghum and corn began
 
first at the highest topographical point, followed by the same crops a
 
few days later at lower elevations.
 

d) Inappropriateness of Cultivation before Planting on Major
 
14
Cereal Fields 


It may be clear from Figure I (and IV, VII, X) why farmers tend
 
to resist plowing their major sorghum and millet fields before planting,
 
even if when they have the equipment available. "Since a animal traction
 
farmers are encouraged by extension agents to plow their land before
 
planting, they must wait until 
a good rain for the soil to be soft
 
enough for'seedbed preparation. Having done this, they must wait
 
until the next big rain to plant... 
 The farmer using local technology
 
will have finished most of his major planting by the time the animal
 
traction farmer starts. Farmers almost always state that it is better
 
to plant too early than too late in the season, since it is impossible
 
to know how the rains will begin each year much less if they will last
 
long enough at the end of the season. The animal traction farmer, by
 
planting two or three weeks late, is vulnerable to a year of poor rain;
 

14 Zones with heavy soils as well as 
those with an average yearly
 
rainfall exceeding 1000 mm are excluded.
 

. ./. .. 
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his fields may not get a good start early enough. An additional
 
problem is that all those crops which follow his major fields in
 
planting will also be delayed, resulting in declining yields for
 
these as well (they may have passed their optimum time for planting)"
 
(Swanson, Gourmantchd Agriculture, p. 57, 1979).
 

In addition to the risks of loss due directly to delayed planting,
 
there are also risks of loss from delays in weeding which are associated
 
with the use of preplanting plowing of the major cereal fields.
 
Although yield responses to preplanting plowing with oxen may be
 
substantial in terms of percentages, the absolute magnitude of the
 
response per hectae in kilograms is not large on most of the Mossi
 
plateau. 
 This is due to the generally poor fertility of the soils.
 
Farmers are therefore forced to adopt a strategy in which they maximize
 
their incomes by cultivating large areas but are forced to accept
 

rather low yield levels.
 

There is good evidence that the factor which limits the area
 
which a farmer can cultivate is his ability to do the weeding, particu
larly the first weeding. Preplanting plowing interfers with the first
 
weeding because it can delay planting into a time when weeding would
 
normally be taking place. 
 In the zones sampled by the FSU last year,
 
with the exceptions of Sodin and Kaya, farmers were planting about 80%
 
of their total land area before weeding time. In Kaya and Sodin there
 
were early rains which produced unusual early weed growth. 
 In response
 
to this unusual early weed growth farmers did do a relatively large
 
amount of hand plowing or hand preplanting cultivation.
 

. .. / . . 
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This problem with plowing in central Upper Volta is linked to soil
 
fertility. 
 If the farmers had access to large quantities of fertilizer
 
at low prices, the response to plowing would be more than enough to
 
compensate for "minor" yield reductions due to planting and weeding
 
delays. With no fertilizer these "minor" reductions are major problems.
 

Given the current situation, farmers do have time to plow after
 
the first big rains for a restricted number of crops and field types.
 
Indeed, given weed growth, they have to. 
 The main crops are peanuts,
 
maize, and early sorghum. The maize and early sorghum are located
 
mainly on village fields. The problem is that these remaining fields
 
are small (1/4 ha. or less) and usually scattered. On major cereal
 

fields, the only conditions under which plowing of large areas of land
 
could take place before planting (with minimum changes in existing
 
farming system) would be to encourage animal traction farmers to take
 
advantage of the years when rains come too early (as in Kaya and Sodin
 
this year) for planting. They need to be ready during late April and
 

early May.
 

e) Planting Sequence
 

By June 5, 18 days after initiation of first planting rains
 
of the season in Nedogo, 89% of the major fields (principally millet)
 
had been planted. Most of this planting was done during the first
 
three days. During the same 18 day period, 76% of all labor inputs for
 
planting for all crops was completed. In all other zones except Sodin
 
t;e major planting period was even shorter. Zorgho (Figure IV) rains
 

were almost late getting started, causing some people to begin dry
 

planting. When rains came, planting was intense for everyone for
 

several days.
 

. . / .. . 
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June 9 was the first recorded date for peanut planting in Nedogo.
 

By June 28, 700 of the total labor input for peanut planting by our
 

farmers had been completed. This means a major portion of cash crop
 

planting had also been completed before time of heaviest weeding. By
 

June 29, 29% only of the labor time spent in all first weeding had been
 

completed.
 

For a time, the first cultivation after planting of grain fields
 

is competed for family labor with preplanting cultivation of land for
 

peanuts and corn, and with planting of peanuts and corn. Changes in
 

the amount of land farmers allocate to maize production will effect the
 

amount of time they will have available for the first weeding.
 

Of all the crops planted, corn had the most limited planting period.
 

The planting was confined to a few days of intense activity. In only
 

6 days, between June 20 and 25, 86% of planting was initiated and
 

terminated (Figure 1)15 Following a rain of 18 mm, every family in the
 
village began planting. This corn planting temporarily replaced the
 

place of planting peanuts and earth peas that had been occupying their
 

time. in Digr6 (Zone 3), 80% of the corn was planted in only a three
 

day period, following a rain of 70mm (Figure V). Other zones demons

trated the same pattern. In each case, such planting followed the first
 

big rain after about 80% or more of the cereal fields had been planted.
 

In Nedogo this was only four weeks after initiation of rains
 

because of insufficient corn planting rains. In both cases, corn
 

harvests were fair.
 

15 Fully 36% of labor time spent in planting the corn plots for our
 
20 sample households was done on day 173. All such planting was
 
completed between day 172 and 181. For any one household, the plant
ing of the corn plots was usually accomplished during part of one day,
 
usually during morning. As already noted, these plots are almost
 
all located immediately surrounding the compound, always include asso
ciations of some kind of white sorghum, hemp, okra) and are usually
 
relay-cropped with either tobacco or cotton.
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f) Replanting
 

80% of the replanting in Nedogo was done in 13 days, between
 
May 29 and June 10. Weeding of the first fields planted began just after
 
this time. Total man-hours spent in replanting represented 100 of total
 
time spent in the first planting. In Zone 4, Kaya/Taopoor6, because of
 
the good beginning and continuation of rains, there was no replanting.
 
In Zone 3, Zorgho/Digr6, some replanting was made necessary by a slight
ly dry spell between the beginning of rains and final establishment
 
after the 12th of July. In Zone 2, Ouahigouya/Sodin, a major dry
 

period following planting resulted in much replanting.
 

As an example, the rain had not come againon day 149 in Nedogo,
 

a great deal more replanting would have been necessary. This was 8
 
days after the last big rain when much planting had been done. Some
 
of that first planting would already have begun to die, making a cert3in
 
amount of replanting necessary after this second good rain. 
 Because
 
the earth is so dry and hard after months of no rain, the first big
 
rain does little more than soften up the top few centimeters of soil.
 
Most of the rain water runs off quickly into streams and ponds.
 
Planting at this time can only be successful if the initial rains are
 

soon followed by another good rain.
 

At the beginning of the season the structure of the soils and their
 
location influences directly the length of time a particular crop can
 
survive after planting before another rain. 
 On the light, sandy soils
 
common to in the Nedogo area about six or seven days after a big rain
 
is the limit of time a germinating seed can survive after planting
 
whithout more rain. These soils are generally found higher up in the
 
topo-sequence. Lower down on this sequence, along water cowrses
 
leading into ponds or streams or around such ponds, one 
finds heavier
 

clay soils which will hold the moisture for up to two weeks after a
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big rain. Sorghum planted here would have a better chance of surviving
 

than either sorghum or millet planted higher up on the sandier soils.
 

In Nedogo very few farmers possess this latter type of land. One could
 

generally say that for most of the Mossi plateau the land represented
 

by this type of soil/topography is in short supply. Those who have it
 

are the fortunate few. Those who have such land, begin their planting
 

on it, as the Kaya data clearly illustrates. For the less fortunate
 

majority, planting must begin on the bush fields higher up and on
 

poorer soils.
 

Either because of drought or other factors (cattle grazing,
 

excessive rain causing serious erosion through a part of a field)
 

farmers may attempt to fill in their fields by transplanting. Trans

planting is used as a strategy when replanting time has already passed.
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Labor time in three major activities for different crops, in man hour units (MHU) for the
 
average household in Nedogo is presented in Table 4 below.
 

TABLE 4: 
 LABOR TIME FOR THE MAJOR CROPS IN MAN HOUR UNITS FOR THE AVERAGE HOUSEHOLD IN NEDOGO
 

! Crops ! Ha 1Preplanting 161 
Cultivation I Planting 

1First Cultivation Aftet 
Planting 

I lntn I 

! Millet 

! Sorghum1 9 

!Corn 

!Peanuts 

!Okra 

!4.6 

1.4 

! .2 

I .36 

I .02 

! 

! 

I 

! 

I 

MHU 1 7 1MHU/h 

0 ! 0 

4 -

43 ! 215 

35 ! 97 

1.2 ! -

!MDU/Ha18! 

0 ! 

- ! 

I 36 ! 

! 16 ! 

! - ! 

MH 

195 

52 

26 

27 

.5 

I MH/Ha 

I 42 

I 36 

1 130 

! 75 

I 25 

! MDU/Ha.! 

! 7 ! 

I 6 ! 

I 22 ! 

I 13 I 

I 4 

MH 

767 

203 

55 

89 

i 

! MH/Ha. ! MDU/Ha 

! 167 ! 28 

! 135 I 22 

! 275 I 46 

'247 I 41 

I 50 I 8 
!Others ! 

I 
.02' 

I 
1.3! 

I 
- I 

I 
-! 

I 
.6! 

! 
25 ! 

! 
4 I 

! 
3 ! 

! 
150 ! 

! 
25 

TOTAL ! 6.6 ! 85.5 1 312 1 52 1 301.1 1 333 ! i i18 1024 170 

16 Preplanting cultivation normally done manually (hand hoe).

17
 

Man-hour units were calculated by counting and weighting number of men, women, and children who
actually worked on household fields during the 
year. 
 When the number differed between activities
an average was taken. 
 The man-unit values were then calculated for each household.
 
18 MDU = 
Man Day Units: the period of the day normally consecrated to an agricultural activity by an
adult man or equivalent (Memento of l'Agronome, 1971,p. 129). 
 In Nedogo, this amounted to a 6
hour 
 work day average on household fields and plots.

19 Mainly red sorghum.
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3.3.3. The Rational for the Introduction of the Mechanical Seeder
 

We have noted that for the village as a whole 43% of the households
 
had animal traction. Among the sub-sample of 20 households discussed
 
above, 13 or 65% had animal traction (donkey). Our data show that at
 
planting, 12 households used their cultivators as row markers. Virtually
 
all of the marking of rows was done upon the family millet fields and a
 
few sorghum fields. 
 Rarely did a household use the cultivator marker for
 
all the major fields, much less on all the small, individually owned plots.
 

A donkey (sometimes horse) was used, accompanied by a man holding the
 
cultivator (HV1-A) and adjusted to three teeth for row marking. 
A child
 
would often be present to goad the donkey along. Women would come
 

along behind and plant in the rows.
 

A few farmers were observed to mark their field with both rows and
 
perpendicular cross marks. 
Alining plants in adjacent rows allows culti

vation in both directions. This 
was only done on part of the fields
 
because it took so much longer. The practice was observed more 
frequently
 
among farmers using horses. The cultivator-marker can be modified for
 

4 teeth for the larger draft animals.
 

Weeding clearly consummes more of the families work time than does
 
planting. It is the f.rst constraint to increasing the area cultivated.
 
Labor available for planting can be a constraint to production in two
 
ways. The first way is by interfering directly through late planting.
 

The second way is when a limited amount of labor blocks planting during
 

the short optimum periods after the early rains. For the family which
 
uses the donkey drawn cultivator, the limited capacity to do imely
 
planting is particularly constraining. Use of the cultivator increases
 

the amount of land per person which can be weeded, but use of the
 
cultivator as a weeder requires that the crop be planted in rows. 
 Plant
ing in rows actually slo';9 down the planting process. 
 Because of the
 

. ../. . 
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relatively small number of early planting days available, planting by
 
households planting in rows is frequently substantially delayed.
 

The average household in Nedogo prossessed 4.5 man-units of labor
 
resources. 
A check through the data from the sample indicated that in
 
any given week, throughout the season, no individual worked more than 
an
 
average 6 hour/day.2That mobt family members worked considerably less
 
on the average is illustrated in the Figures for Nedogo and for the
 
other zones. Given a potential 12 hour/day an individual might work
 
(6 am. 
to 6 pm.), half the time and more is spent in other activities.
 
The data seem realistic and supported by observation.
 

One and sometimes two days per week does pass without any work
 
being done by household members on their 6elds and plots. 
Market days
 
occur every three days and always draw people. Other activities would
 
include visiting and chatting with.friends, household maintenance work.
 
Various ailments often keep various members from work. 
Add to this the
 
fact that, during any given day, considerable time (4-5 hours) can be
 
spent walking or biking to and from distant fields, 21 eating and resting,
 
guarding or checking out one's fields, preparing food/beer, caring for
 
children and livestock, and a host of other small duties. 
Physiological
 
heat stress could well limit the work days in the field especially
 

during arduous weeding time.
 

20 Calculated by adding all the hours worked by any given individual
 
for a week, in any agricultural activity at any location, divided
 

by 7.
 

21 Sixty percent of major fields were located 1-3 kilometers from the
 
compound; 40% were located 4 kilometers or more. Minor fields
 
generally were in or very near village/household (kilometer or less).
 

. . /... 
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What seems to be evident is that though labor time in general
 

(on a weekly average bases) may not be a limiting factor at the begin

ning to the season, it may be during certain specific time periods of
 

less than a week. It seems clear that the amount of planting during
 
the optimal days is constrained by family labor availability, especially
 
in the case of households with animal traction options. Planting not
 
done early could result in lower yields, depending on how the season
 

ended. This would influence negatively the profitability of animal
 

traction. As noted above one rarely, if ever, finds 
a farmer our house
hold member planting the field of some other household during the
 
early season. The household needs its own resources at this time.
 

The days immediately following the first planting rains are
 
characterized by an average of over 8-10 hours planting per day per
 

man-unit. Planting drops off to 3-5 days per man-unit after the
 

first big rains because soils have already become too dry for proper
 
germination and establishment of seedlings. Unless ox-traction were
 
used, it would be too dry for plowing too. With the next major rain
 

comes another surge in planting.
 

In Nedogo animal traction (AT) farmers (members of larger households
 
with more land) are planting more land than non-animal traction farmers.
 

Given similar planting methods used, AT farmers are spending the same
 

number of man-hours per hectar planting as their non-AT neighbors
 

(Table II below). However, they are unable to plant all their major
 
fields after the first big rain, so must wait until the second in order
 
to continue (week and a half later). Whether AT farmers had planted
 

as much as they would have liked to or not by the time the third big rain
 
comes 
(about 3 weeks after first rains), only a little cereal planting
 

could be achieved because weeds in the fields which were planted first
 
already need attention, and because of the preparation and planting
 
required for the next series of crops (peanuts, corn, earth peas, sesame,
 

roselle).
 
. . ./ . 
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In Zone 3, Zorgho/Digr6, where only one farmer in sample had animal
 

traction, 
one notes in Figure IV that farmers managed to accomplish
 

most of the planting of principal cereal fields during the first four
 

days following the first big planting rain. The second major rain was
 

not followed by a large surge of planting as it was in Nedogo. Had
 

animal traction been important in the area, we would have expected such
 

a surge.
 

In Zone 4, Kaya/Taopoor6, (Figure VII), half the sample of farmers
 

possessed animal traction (donkey). Again, one notes the presence of two
 
major surges of planting corresponding to the first two big rains. The
 

second surge is again mainly related to the extra efforts of animal
 

traction us .s. In a later report, FSU/SAFGRAD will demonstrate the
 
dynamics of such planting by providing Figures illustrating the differ

ence in labor utilization patterns by different strata of producers.
 

We would expect the planting profile for non-AT farmers in Kaya to
 

resemble that of Digrd i.e: one major peak following the first rain.
 

In Zone 2, Ouahigouya/Sodin (Figure X), households are considerably
 

larger than in either of the other zones (Table I); 45% of them also
 

possess animal traction. These factors, combined, result in planting
 

schedules unparalleled in the other regions. Planting goes on longer
 

and with greater intensity than elsewhere. Yet again all such planting
 

is confined within the parameters of periods after major rains when
 
soil moisture was adequate. For local cultivars of sorghum and of millet,
 

planting occuring after the first two big rains would have passed the
 

optimal planting period, yet the resource limitations of the house

holds required planting during these non-optimum periods.
 

.. /.. . 
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One conclusion one can drawn from these data is that the use of a
 

mechanical planter would be extremely useful to farmers already possess

ing animal traction. This would enable them to plant more at the optimal
 

planting period, a factor of great importance in higher yields for local
 

varieties of sorghum and millet. Using a planter has the added advantage
 

of conserving extra moisture along the small trench in which the seed is
 

dropped, providing a more rapid start for the plant. In this regard,
 

field trials last year showed great contrast between seeds planted with
 

planter and those planted without.
 

Use of a mechanical planter would in turn enable the farmer to
 

maximize the use of his cultivator in weeding activities after planting,
 

something which does not presently seem to be the case. One might even
 

expect the farmer to increase somewhat the number of man-hours he is
 

willing to work per day, assuming he can have a second donkey to relieve
 

the first. Future FSU/SAFGRAD pre-extension field trials will test
 

these observations further, using a mechanical seeder.
 

3.3.4. Labor Used in Cultivation
 

Two major types of cultivation need to be differentiated:
 

a) that done before planting
 

b) that done after planting.
 

a) Cultivation Before Planting and Animal Traction
 

Within the agricultural systems found across most of Upper Volta,
 

the first cultivation after planting is by far more important in terms
 

of man-hours spent than cultivation before planting. Farmers everywhere
 

stress the necessity of planting immediately following the first major
 

planting rains so that crops and first weeds can come up together.
 

Should a big rain or two come earlier than normal (i.e. early May),
 

the farmer is placed at a disadvantage when planting time does come,
 

.1.o.
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because of the need to weed, cultivate, before planting. Figure VII,
 

Kaya/Taopoor6 and Figure X, Ouahigouya/Sodin illustrate this problem.
 

In most of the zones in which FSU/SAFGRAD works, cultivation
 

preceeding planting usually occurs by hand hoe on small parcels of land,
 

such as those intended for corn (compound plots), or those for individual

ly owned plots of earth peas, peanuts, okra, some sorghum. Under normal
 
circumstances (i.e. no very early rain as 
in Kaya), such cultivation
 

before planting occurs after the major cereal fields have been planted
 

(See Figures I, III, IV, VI, VII,IX,)O. Furthermore, 930 of all Nedogo
 

labor time spent in cultivation before planting took place in weeks
 

24-26, corresponding to the planting of corn and peanuts. 
 This time was
 
spent on 89 of the 130 plots or 690 of the field areas under these crops,
 

thus indicating the remaining fields were fairly small in size.
 

Review of Figures I, IV, VII, X for all zones suggests that just
 
after the major planting rains, there is a period of time when farmers
 

could use animal traction equipment in plowing up the land they intend
 

to plant in peanuts and corn. 
 These are crops which would be especially
 

responsive to such management. Chemical fertilizers, phosphates could be
 

added at this time, and would further increase profitability. Since
 
farmers already are accustomed to cultivating such land before planting,
 

adding the animal traction component for these activities is not be a
 

radical departure from the traditional farming system. It would
 

certainly not be as radical as 
the change implied in changing to plowing
 
before planting major cereal fields (which hras 
met with limited acceptance.
 

As already suggested, this might be possible during years when rains
 

are earlier than normal.
 

. . ./ .. 
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The FSU therefore recommends that the use of plowing and high rates
 

of fertilizer application be focused on the compound plots and on the
 

villages fields. The cereal crops on which one can 
focus the efforts
 

toward intensification of production are maize and sorghum. In addition
 

to maize and sorghum, one can look toward the more intensive production
 

of cotton and sesame as cash crops if the insect control necessary for
 

their production can be economically justified. Use of preplanting
 

plowing and of rocks phosphates can also be focused on peanut plots.
 

Peanut plots are always rotated with cereals.
 

The preplanting plowing of a peanut field provides a means to
 

work the rock phosphate into the root zone where the cereals which
 

will follow the peanuts can benefit from the phosphate in subsequente
 

years. Higher rates of phosphate application can be justified when the
 

phosphates can be well plowed in. Although the average per family
 

surface area in peanut production is currently about one half hectare,
 

the fields are usually dispersed. Some grouping of peanut fields would
 

be necessary to accomodate preplanting cultivation. This hectare
 

figure is somewhat above the average figure for area cultivated per
 

man unit. From this, one can conclude that access to more animal
 

power, either larger animals or more donkeys, and access to improved
 

equipment for planting, either multiple (row markers) or planters,
 

can permit more intensive use of animal traction equipment and permit
 

higher labor productivity.
 

b) Cultivation Following Planting and Animal Traction
 

Farmers pointed out that, the first cultivation following planting
 

should begin in about three weeks after planting on land without weeds
 

(either planted after first rains or after a weeding). Figure 1, IV
 

and X indicate that this is very much the case. Farmers say that the
 

* o. . . 
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area one man can plant in one full day (8-10 hours) would take him three
 
to four (6-8 hours) days to weed. From values in Figures I and II, one
 
can calculate that these observations are confirmed by local practice.
 
The average household in Nedogo spent 300 man-hours in all their planting
 
against 1118 man-hours in total time spent in first weeding, a ratio of
 

slightly less than 1:4.
 

The same ratio holds generally for the data from the other three
 
zones. 703 man-hours were observed during in second weeding. 
 Once
 

can calculate planting/first weeding /second weeuing ratios of about
 
1:4:2. Total man-hours spent in replanting as compared to first 
planting for the average household was 1:10 this season. Ratios such 

as given above may prove usefull for making a quick assessment of the
 
production pontial of a particular year when actual hectares under
 

cultivation per crop are not yet known.
 

Donkey traction farmers use the HVl-A cultivator in all the fields
 
planted in rows. In Nedogo, only one farmer in the sample had planted
 
more land than he eventually could weed. This farmer was one of the
 
richest in the village and had used the donkey cultivator modified as a
 
4 row marker during planting. He had 24 ha. under cultivation.22
 

For 	this household, this amounted to 1.9.ha./man-unit or .64 ha./person.
 

22 	 Good land is limited throughout this region. Some farmers do not
 
have enough for their own needs, a situation which encourages

migration. Farmers with large land holdings purposely plant some of
 
their land simply to be able to say they are "using" it. They won't
 
look bad when they have to refuse someone in the village who wants
 
to use it. Also this way, when the owner needs it in a few years,

he has someplace to move to. 
 Such land, though planted, is not
 
weeded. Because of intense population pressure, farmers are indeed
 
land-poor in most of the Mossi plateau. Intensification of
 
cultivation on present land resources seems to be the only way of
 
increasing food resources and security. 
The 	alternative would be to
 
produce elsewhere within the country, 
or out of the country, and sell
 
to the farmers. Given forseeable transportation costs of produce,
 
this does not seem feasible for many regions.
 

... / . . 
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One can hypothesize that farmers using the donkey drawn cultivaters
 
would be able to make more use of them if they were able to plant more
 
land during the optimal planting times.
 

In Nedogo, the year began well. As households spent less time
 
planting, the time spent in weeding gradually increased. By the time
 
cultivation was at its most intense and labor input per week at its
 
peak most planting had been finished. Clearly a major replanting
 
during the middle of June would have caused 
a serious chain reaction
 
of delayed planting and cultivation. Understanding of the dynamics
 
of this process of labor allocation for different types of hnuseholds
 
will become more clear as further data from other zones may be
 
integrated with the information from Zone 1, Nedogo. Several years
 
experience with different rainfall patterns at each site will prove
 
especially valuable in clarifying the production strategies for
 

different rainfall patterns.
 

3.3.5. Household Statistics
 

A review of the basic household statistics for labor time
 
allocation inFSU/SAFGRAD zones of research is given below in
 

Table 5.
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TABLE 5: 
 LABOR TIME STATISTICS FOR THE AVERAGE HOUSEHOLD IN 4 ZONES OF MOSSI PLATEAU
 

ZONE I 
Nedogo ! 

ZONE 2 
Sodin 

ZONE 3 
Digr6 

ZONE 4 
TaOppoor ! 

Members of Household (Absent/Present)
Persons Per Household Present ! 

15 
12 

! 
! 

19 ! 
1! 

11 
9 

? 
9 

Persons Actually Working in Fields 
I'n-Units Available 

Total Hectares Cultivated 
Hectares Per Man-Unit 

Hectares Per Person Present 

TOTAL MAN HOUR UNITS (MHU) SPENT IN: 
Planting 

! 
! 

I 
! 

I 

! 

1 

6 

. 

6.8 
1 
.5 

.6 

301 

! 
! 
I 

1 
! 

! 

I 

I 

9 !5 

6.5! 

6.7 
1 
1 ! 

.4 ! 

! 

385 ! 

I 

4 

1 I 

.40! 

4.4 
332 
. 

3.14 
1 

.4 

146 

I 

MHU Planting/Hectare• 
MHU Planting Per Man Unit Available 

Rplatin 
Replanting 
Cultivation Before Planting 

First cultivation After Planting
Second Cultivation after Planting 

I 

I 

! 
! 
I 

444 

67 

29 
86
!!! 

lib 
703 

! 

! 

! 
! 

I 
I 
! 

5757 

59 

71 
194 

1 222 
662 

?4!!4 

! 
I 

! 
! 
! 

48 
38 

19 
95 

684 
270 

1 
I 
I 

! 
I 
! 

47 
46 

0 
70 

674 
483 

I 
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3.3.6. Stratification of Sample
 

Research assistants over the past year have come to know a great
 
deal about the households with which they work. 
Much of this subjective
 

knowledge is unrecorded. 
Such knowledge takes the form of impressions
 
formed during the 
course of day by day contact with farmers, seeing
 
what they are doing, hearing what they are saying. Based on these
 
impressions, our assistants were asked to rank household in order of
 
"wealth". They were to determine whom people of th- village consider
 
rich or well off, poorest, or average (doing alpight, but not rich).
 

Assistants had little difficulty making such a ranking. 
 The families
 
were stratified on this basis, and the objective data on 
the charac

teristies of each group compared.
 

Table 6, 7 and 8 below give the results of this study for Nedogo.
 
Major differences do exist between these three groups, differences
 
which are hidden using statistical averages. For instance, 9 out of
 

20 households (45%) were considered "well off". 
 Could this really be
 
true for the village as a whole? Research assistants were convinced
 
that close to half the households of the area could be considered as
 
sharing the attributes of the "well-off" group. This is certainly an
 
observation not immediately obvious when looking at the poor quality
 

of the land resources available.
 

It is evident that the land is not the only resource which
 

people are relying on for financial/material growth (though it
 
certainly represents the starting base). 
 Cash flows from migrants as
 
well as the rarely seen but nevertheless numerous livestock (cattle,
 

sheep, goats) of the "well off" prove to be decisive elements of
 
wealth. The number of man-units of labor available per household
 

proves critical as well.
 

.. ./.. . 
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Surplus from agricultural commodities are shifted into investments
 
in livestock and donkey traction. One conclusion that can be drawn
 
is that the region around Ouagadougou, due to heavy population and
 
very poor soils, is becoming increasingly similar to the more
 
northern and western zones 
(Kaya, Ouahigouya) in the relative
 
importance given to livestock and migrant labor cash flows.
 

The importance of the cohesion of the household group and extended
 
family in this process is crucial. 
 Tables 6, 7, and 8 indicate that
 
the larger the household, the stronger, wealthier and more productive
 
it is on a per person basis. Between the "rich" and the "poor" groups,
 
there is a difference of almost 1 ha./man-unit, a difference partly
 
explained by the presence of animal traction equipment and large
 
families in the former group. 
Animal traction does therefore increase
 
the productivity per person of these households. 
 It also decreases
 
the time spent per person per hectare in weeding activities. And to
 
add to this, animal traction does increase production per unit area.
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TABLE 6:
 
CP0P PRODUCTION LABOR USAGE AMONG NEDOGO HOUSEHOLDS,
 

AS STRATIFIED BY HOUSEHOLD WEALTH: PLANTING
 

!Average,! !Statis-
HOUSEHOLD STRATIFICATION !Poorest !Doing ! Rich i
!tical 

!Alright ! !Average
 

a 	with Animal Traction 
 0 38 u00 46 

Number of Households 
 3 8 9
 
a of Total Households 
 15 40 
 45
 

Total Persons Claimed ! ! 14 19 15
 
Persons Actually Present 
 ! 	 11
 

7 ! i15 ! 12
! ! ! 
 !
 
Persons Actually Actively 
 ... 9. 
Engaged in Agriculture 	 ! 5 7 6
 

Man-Units Available 
 2.9 4.3 5.7 4.5
 

Man-Hours Spent Planting
! 	% of Man-HoursAcalyWke 127 ! 235 ! 419 301 
By Household Actually Worked 33 1 23 1 16 1 16 1 

By HeadH use old 

, of Man-Hours Worked by Other 
 .....
 
Men (not Household Head) 	 2 ! 9 ! 1 
% of Man-Hours Worked by 	 0
byWme ! 47 ! D 4 - 4
50 i 46 ! 48

Women
 

! 

Z Children Under 15 Years
 

% of Total Planting Time Spent
 
< on HouseholdHead Controlled 


of 	Man-Hours Worked by t 181 !v 21 !v 17 ! 11 .
 

0,	 7 778 77i L Cereal Fields
 
,of Total Planting Time Spent
 

on 	Household Head Peanut Plots ! ! 
% of Total Planting Time Spent 1 . 5 3 3 
on 	Women's Millet Fields 
 .2 ! ! ! 

ofTotal Planting Time Spent 6 6 !
 
on Women's Peanut/Earth Pea Plol!
 
% of Total Planting Time Spent ! 1 
 8 ! 1
 on 	all other Crops (mostly corn)! ! 8 
 i F 

S 9= corn 



C 
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TABLE 7:
 
CROP AREAS CULTIVATED PER HOUSEHOLD BY DIFFERENT CLASSES
 
OF PERSONS AS STRATIFIED BY HOUSEHOLD WEALTH
 

*Average,; iStatis-

HOUSEHOLD STRATIFICATION iPoorest Doing Rich itical 

;Alright , *Average 

% with Animal Traction 	 1 
 0 ! 38 ' 100 ' 46
 
Number of Households 3 8 ' 9
 

,of 	 Total Households 15 1 40 45
 

Total 	Persons Claimed 1 8 ! 14 ' 19 ' 15
 

Persons Actually Present 	 ' 7 ! 1 ' 15 ' 12 !
 

Persons Actually Actively 3.83.! 5.8 ' 7. 6
 
Engaged in Agriculture
 

Man-Units Available 	 ! 2.9 ' 4.3 1 5.7 1 4.5
 

Man-Hours Spent in First ' 775 ' 972 '21363 '21118
 
Cultivation Aftar Planting 7 ! 1 6 1 

o of Man-Hours Actually Worked 29 21 14 22 
by Household Head 2 2
 
, of Man-Hours Worked by Other
 

1 23 2 6 1 9 ' 1 7
Men 	(not Household Head) ! '2 1 


o of 	Man-Hours Worked by Women
i: 	 39; 53 48 47
 
!oo anHusWorked by '2 '2 '2
0'of 	Man-HoursWokdb 5 19 19 '2 15
 
Children Under 15 Years 	 5 1 1 1 1 

•J , of Total Weeding Time Spent on! ' ' .. 
! A Household Head Controlled Cereal! 85 	 ' 81 ! 79 ' 80
 
< 	 Fields 
 I I I2
 
z 	 "aof Total Weeding Time Spent ' 2 ! 6!
 

on Household Head Peanut Plots 2
 

! 	 %1 of Total Weeding Time Spent ! 1 ! 7 3 ! 4
 
on Women's Millet Fields ! ! '2
 

'U 	 % of Total Weeding Time Spent on! ! I '2 
Women's Peanuts/Earth Pea Plots ' '! i 
%of Total Weeding Time Spent on! 9 ' 6 ! 9 ! 

all other crops (mostly corn) ! ' ! '2
 

8 
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TABLE 8:
 
STRATIFICATION OF NEDOGO HOUSEHOLDS: HECTARES CULTIVATED
 

PER CROP PER HOUSEHOLD CATEGORY OF PERSON
 

I!Average,! !Statis-
HOUSEHOLD STRATIFICATION !Poorest !Doing ! Rich !tical 

!Alright! ! !Average 

Man-Units For Average Household 1 2.9 I 4.3 I 5.7 I 4.4. I 

Hectares Cultivated 1 2.85 5.2 1 9.3 6.7
 

Cereals as ,'of Total Cultivated
 
90,'Land 1 90,% 86% 590, 

Hectares of Cereals (Sorghum,Millet) I 2.56 I 4.47 1 8.39 1 6.028
 

Hectares Per Man-Unit 1 1.2 1.6 1.5
 

Hectares Per Household Member I .41 I .47 I .62 I .56
 

Hectares of Household Head I 2.46 1 3.15 1 6.03 I 4.34 
Controlled Millet I I I 

Household Head Controlled Sorghum .04 , 1.11 ; 1.75 1.24 

Hectares of Woman's Millet I .01 .34 .48 , .36 

Hectares of Woman's Sorghum I 0 I 06 i 0 1 .02
 

Hectares of Household Head I I . .
 
. 1 . 1 .
Controlled Peanuts 


I I I I I 

Hectares of Woman's Peanuts .06 I .17 .21 , .12 

Household Corn 05 .16 e29 o20
 
Cereals of Other Household Men I I I
 
(not Household Head) .05 .13 .08
 

Other Crops (okra, rice, earth peas) i .09 .06 .11 .08
 

Household Head's Cereal Fields 88 ! 8 8 4%', sof Total Area !!?!2/ 84o 84,as Tt 
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Several further observations can be made from Tables 6, 7, and 8:
 
a) Animal (donkey) traction has had a significant inflence on the
 

productivity of the households concerned and their well-being. 
None of
 
the "poor" had animal traction, all the "rich" had at least one set of
 

equipment and animals.
 

b) The available labor force inflences household labor producti
vity. The "rich" households achieved more than three times the
 
planting and cultivated land with only twice the available labor force
 

as "poor" households.
 

c) The smaller (poorer) the household, the more important the
 
relative time spent by the household head in comparison to the others.
 
The inverse is true of large households. The small household is far
 
more vulnerable to long term effects of temporary illness of one of
 
its members than large households. An accident or illness of example
 
of the household head during critical planting time (3-4 days) removes
 
33,0 of the labor force of a poor household, while the similar situation
 
in the "rich" households accounts 
for 16% of the labor force.
 

d) 
The average household cultivates 1.5 ha./man-unit, which
 
translates into .56 ha. per person (man, women, child). 
 This is one
 
half hectare higher than in the other sites 
 and seems to reflect the
 
more significant role donkey traction holds in Nedogo where long
 

experience has been gained.
 

e) 
Total hours worked by household members in agricultural
 
activities (not including land clearing/cleaning, harvest, storage) for
 
all fields and plots equalled 2237 man-hours for the average household.
 
With 6.7 ha./household, this is equivalent to 334 man-hours/ha, per
 
household. This would be uivalent to 56 man-days per hectare per
 
household spent in agricultural activities. 
 With average household
 

labor resources, at 4.5 man-units, this is equivalent to:
 

.ee./ . e 
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12.4 man-days/man-unit, or
 

9.3.man-days/person (man, woman, child).
 

f) The relative area under cereal production (sorghum, millet)
 

for the average household was 90%. Of total cereal production, the
 

household head directly controls over 93%.
 

g) The area under corn production averages only 3% of total land
 

cultivated by the average household, a figure which corresponds closely
 

to the figure obtained for maize in the Eastern part of Upper Volta
 

(Swanson, Gourmantchd Agriculture, p. 65, 1979). Interestingly, the
 

figure is relatively homogenious from household to household. All
 

households cultivate maize on about 3% of their land,"Rich" households
 

had almost six times the amount of maize as the "poor" households with
 

only twice the labor force, but even in the richest household, maize
 

hectares still represented only 3% of total household hectares.
 

h) The average household possesses half a hectare for corn and
 

peanut production, the production activities on which one could initial

ly focus preplanting cultivation using animal traction. To this area
 

which could be plowed one might add another 1.3 hectares of sorghum
 

land mostly found on village fields. Since village fields are also the
 

last ones normally planted 23 also focus on them as possible sites for
 

cultivation before planting.
 

22 At the beginning of the rainy season livestock must be kept and
 

fed for a few weeks within the village and away from the bush fields.
 
By the time village fields are to be planted, there is enough grass

growing in the fallow and bush areas to allow the goats and sheep
 
to be tied out in one spot. In Digr6, village fields are planted

first, then bush fields. Animals are kept away from the vIage,
 
herded by younger children of the village.
 

. . ./ . . 
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i) Women generally have small personal plots of millet and peanuts
 

(rarely sorghum). The better off the household, the more time women are
 
able to give to personal fields. Although women of the average "rich"
 
household only possessed about one half a hectare of millet, this repre
sented 48 times that possessed by women of "poor" households (who spent
 

most of their time on the family fields.
 

j) Crops cultivated by women such as millet and peanuts were largely
 
intended for sale. Portions of the roselle and earth peas were also
 
intended for the market while okra was 
largely consumed within the
 
household. Household women (an average of about 3 per household)
 
cultivate half a hectare of land on the average for their crops. This
 
produce is often the first on 
the market to avoid the household head's
 
potential requests for the grain to replenish low household stocks in
 
the event that harvests fron family fields prove inadequate. Mossi
 
women, like the Gourmantch6 to the East, consider it the household
 
head's responsibility to assure 
the household of its subsistance needs.
 
For this reason the household head controls most of the grain production
 

of the household by controlling most of the land.
 

k) Household men, other than the household head, among Mossi
 
Households sampled, proved to control very little land of their Qwn.
 
While the average household head controlled 900 of the land cultivated,
 

household women controlled 9%, and other men about 1O. 
In the eastern
 
Gourmantch6 region, the household head controlled 670, 
household women
 

17%, and household men 16% (Ibid.p.73).
 

http:Ibid.p.73
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4.0. CONCLUSION
 

During the coming 1981 crop year, the FSU will evaluate the potential
 
of a series of agronomic techniques and packages through the use of large
 
scale field trials. The trials will be conducted in the villages where
 
work time studies resembling those presented here will be done. 
 The
 
availability of yield response information and the accompanying inform
ation on labor requirements and other costs will permit a rational
 

evaluation of these techniques.
 

FSU Agronomic reccmmendations and 1981 trials are based upon the
 
socio-economic and agronomic studies and observations of prior years.
 
Some of the basic points supporting the rationale for the recommendations
 

are:
 

1) Animal traction is a profitable technology for many environments
 
within the Semi-Arid Tropics. 
 The type of draft animal used must be
 
appropriate for the environment.
 

2) Under conditions where farmers do not have access 
to large
 
amounts of fertilizer and where soils are relatively poor, farmersshould
 
not be encouraged to adopt preplanting plowing before they have
 
mastered the techniques for weeding with animal traction. 
Where yield
 
levels are low the potential loss from planting delays may be greater
 
than the potential gain from plowing.
 

3) Farmers who currently use animal tracthn for weeding, and who
 
have large areas of sandy soils sown to sorghum and millet may benefit
 
greatly from the adoption of an animal drawn planter. This would permit
 
farmer to plant local varieties in a timely manner. Local varieties
 
require the maximum period possible for development if good yields are
 
to be realized. 
 Selection of a planter and its modification for millet
 

. . ./ . .. 
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planting posses problems. In the interim, the FSU thinks that the
 
modified Malian Super Echo planter may prove satisfactory. We wish to
 
determine where it is best adopted, how it can be improved or possibly
 

modified.
 

4) The strategy 
 for the use of these animal drawn planters for
 
cereal planting would be that planting would start at the beginning
 
of the traditional planting season. 
Use of the planter would permit
 
better stand establishment through precise timing of planting. 
At the
 
same time, use of the planter would release labor for allocation to other
 
agricultural production activities. 
One hopes that 800 of the cereal
 
planting could be achieved in the first four days of the planting season.
 
Given drought and need for replanting, its use under dry planting
 
conditions will be evaluated.
 

The labor released from planting activities would be applied to
 
plowing the fields which are normally planted later. These fields
 
are frequently in the village and planted to maize and sometimes
 
sorghum. 
Relatively high rates of fertilizer application could be
 
productively made at the time of plowing. 
 Peanut fields should also be
 
plowed after application of relatively large amounts of phosphate ferti
lizers for the benefit of succeeding cereal crops. This land to be
 
plowed represents about 150 of a householc 
total cultivated land,
 
slightly less than one hectare on the average. One donkey in 8 to 9
 
days could plow this area.
 

5) With the introduction of animal traction, one expects farmers
 
to be motivated to regroup some of their small peanut and earth pea
 
plots. The manoeuvering of the animals at the ends of rows requires a
 
certain emply spacing on 
field borders. Dispersion of the plots
 
results in inefficiencies in the transport of materials and equipment.
 
Consolidation fields for intensification of agriculture also increases
 
the farmers' risk to localized rains at critical periods.
 



- 61 

6) 
Maize will respond better to improved land preparation and
 
fertilization then other cereal crops. 
 The increased yield of the commer
cial crops, such as cotton, normally associated with maize, may justify
 
the application of the higher fertilizer rates on the plowed village
 

plots. Early photo-period insensitive varieties of sorghum may permit
 
sorghum-cotton associations where soils are too drought sensitive for
 

the production of maize.
 

7) If one can speed up the planting and weeding of cereal crops
 
one may be able to introduce new cash crops in addition to being able to
 
expand the areas planted to traditional commercial crops and crop
 

associations. 
One such possible new cash crop would be photo-period
 
insensitive cowpeas for export. 
 This crop requires spraying when the
 

cowpeas are flowering. Promotion on a national level seems justified
 

only if there is an export market.
 

8) Behind all the discussions of planting techniques, of land
 
preparation, and of fertilization, lies the understanding that early
 

planting/weeding are currently the limiting factors in Voltaic cereal
 
production. Techniques succeed or 
fail to the extent to which they
 

help or hinder good weeding.
 

The FSU will continue to deepen its understanding of the crop
 
production choices which farmers make. 
More complete statistics on
 

the requirements for different crops and crop-soil combina

tions will be compiled, taking into consideration the optior open to
 
different (stratified) groups of farmers.
 

- -0-0-0-0-0-0-0
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ANNEX
 

QUESTIONNAIRE ON HOUSEHOLD FIELDS' LABOR TIME
 

(Plus Codes)
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PSU-SAPGRAf 	 K Q U]TE SrCIC O- C AnOnIQUr KT A RONOIQVE LE S CODES 

,nNrs 	 LIS CI'LTIPR.S OtT /mOm 1o!0LS/ I h /rerAIT 

I- Out ints- cain. d. 
ucuou 	 02-OU 	 0- Hokrho yous. 2- mon 15 .n. 

2- Ouahienu.c 32- Soneho blenc
 

3- 7orpho 03- Petit Fii Terdif
 
4- e.Y. 04- Petit l hmrif QUANTITE CODE 90- ne slt pan
 
I- .1 i 1. 2. 3 .. ae. 99- code Pa.
 
6- Nound 06- Fiment ,2 .cble
 

_____Os- OACKS0- Aubrne 	 (utril.G evec r6.erIe)Sea.e
 
01- W-edoo 09- Tebe.
 
01- So l 0- Mnt c O E D STA C d e 1. C
 
06- A r. es I1-Arechid S e :::: on )
 
07- Touo: 12- P oiA.eTerre 01- b0ttu 01- 0 (autouT 1. conr escion
 
08- Ceadsoo 13- pa'el 02- nn.bcru 02- 0 '00 etr..
 
09- DiCTA 	 3e an oque 03- 500 -01 kilnere
15- Herbspour Sc 	 03-

04- 04-11- Teeghin 	 11- Ocell dcortiqu& 0- 21 2 bee.kb e...0 - e n po u d e1 7 - S 


13- Tepeerd 18- Hilbe, hericot 06- en natre 06- .lus . 3 b..
 
14- Iasbribd 19- 01 07- en feul lec
 
15- Dnae 20- Caron 0- en pace. PROCRES 1E K ACTIVITC
 

1- D i p e e g u 


16. 	Dohoun 21- Coo 09- produito 1- pee encore tercinte
 
t rn fo r ci . 2- ter cii .
2 2 - X n e 


23- Pebiriec epicifier) t ercieodeiei.
 
17 -Ti r . 

10- Autre (i 	 3- cc
2 - C lebe ceLES ACTTVTTES 
 25- rourde 

02- Nettoye 26- Loucd. 
03- L.bour (event ...i.) 27- Coure SERE TYPOCRAPHTE 
05- ems 28- iteratculin 1-
05- 1cr Raseede 29- fl non 2- Peminin 1- Kunkublri 
06- 2.e Reecci. 30- o:nc do Terr. Chgbenlli 
07- l r S rci ee 31- T om'to 2- Ko cogn, Funo 
08- 21.me SertCle 32- Salade ganno, u 

01- Dibrooseellecent 

3: ee 
3	 4- Terrain pier33- Chou09- ilee Iercicee 34- Crotte
 

I- "ice S rclage 

11- Rdtolte 	 25- Cenne A sucre 

Type Ac Chaup
36- Cpayer 

13- Irrlget.on. Arro.ee 37- Henguter 1- Cheep dC Cap12- Stocka.. 


2- Cheep dane 1. villagebee fond. 38- Goyver1'- Aucnaeg.nt d 	 u ville3- Chp uour39- Cironnierou d'ne dipuette 
4- Cheep Ac brouod.40- asenler15- Construction dun greanter 
 41- ATRE


de prcelle 


17- Atrie 42- Porti TiP! KS ITRANTS 
10- Cerdienne 4- Kernt. 01- On scrque1 b trl Is champ 

16- Clture 

1ut 
19- Tr n pl nt aion ,repiquece 44- H .Ae 02- Punier d Noeuf 
20- HepeoenaD mae 45- 03- ui r de ch vre ,mouton21- ri~e~ 	 Bobeb

46- Tecerinier 
 0-
22. event seais 47- CailrAret 05-	 uler de vol.11lAc rhevel ene
Pumier ououtute 

23- utt aiceprec sante 48 Anthropogon (herbs) 06- Dic hat ucier A 1 mac asio 
07- insteh cocon49- Reitnier 

25- Tlttaest engrats, Puier 50- Acacia 08- Phophate natural 
26- Coupe Ac tec eprbe ricoltc 51- Hlo 09- Autrec angrec (epicifler) 

24- Trensport 


27- Cultiveteur 10- Sceencec amilaorie, introduir 
KOIPKPKHT UILIOK 11- Uric 

28- levajr 
29- CoeA rjmt 01- flab&ou houe 12- L'eeu 
30- Apitulteur 02- Ptch. d ...is 13- L.ineectlids 
31- Tiscerend 01- Harhe 14- Le pesticide (antiparait) 
32- oucer 04- Jach;ti 15- L. fOrgicidc
33- Porgtron 05- Cout u, 16- Argent Zepcao17 

34- Doloter 	 0 - Ater (touts sorta) 8,mc.o 18- Dipcncm

07- Chratt tomberaau (evec tte) 19 Rerdemente35- Plcuce 

08- Charctte plateau (.an ccte) 20

36- J.rdinier

37- Serter O9- 90ou. cenie ever en. 
38- Cardann. d Knfent 10- Chrru cyc: bc.uf 

39- Elv.a 11- Reyonneur
40- Hdneglre 	 12- Sercicur 

13- butteur 60- 11 6 01 HKSTOENCKPRIrclPAL!
41- Petites offal.r 


41- 01,02 6 04 KH HIVOERAGK14- Stor 
42- 01 6 o4Irrigulieras 


15- Louche 
_____N___S__ 	 16- Pells 43- 07 6 09 1- eu villaee 

4 : 4- 09 22 2 - t.pe e t ed culture
01: T in s l7 


3- Autre villge/vill,45- 02 & 09 
03- Grends \ Retecu (RueRo) 0201 O. 4- Hor. Au p.7. 

.I-Arrosoir 	 A Y04- ACetateseccietteorub 20-19- FaucillO 67i-46- 66 06 
Os- OranA penter en paille \ 21- Orcndc sincbo 48* 04, 05 & 06 ___________________ 
06-07- PetitCread paier anen peille 22- 6 Petit Calebecepeaier boic 02Hrouette 49*50 01,02,0 & 20 8 06| L1KM4- r.DK PARSHTK AkEC 1K23-	 UKHACK 

08- Petit penier en boic 24Z-V.1e 51- 03 4 20 01o- C. 
0 G recds celibaoes 25 Veotur. 52- 05 4 19 0-c em

16..Petite celceece 26- cote, cobylette 53-. 02 6 20 03o- _o.iii.11- Crimier 3-oo. 27- Cord. 56- 05,06. 6 08 | 04 e. .fl 
12- Sec de 100 le. 24- 8o0tec Ac 28- 33 6 11 55- 01.05,06 05- infants Ac fil 

14- Set Ac 25 hR. 23-	 Jour 30- 22 6 24 077- con pore 
15- Seeu 26-	 Coud~a %12- couteou & punier |rOH- ce propre mire
16- Chererte reepLie 27- Cuill~ro, pik e 32- 02 4 1417- 4 rnde louche 	 A. colebaeco 2 1- 02 23 46- 0, A5te i 09- outres fee..naAdeso 
18- Petite louche 28-Cnar 34- 01 4 02 Au parc 10- cnn frire (de udnv pare)
19- Tc 22 15- 6 21 ,cur IE eutre friree29- Rouleeu 20 17- Au pi 11 E12 " 
08- e dnott 	 4- 07 6 14 18- *..bell-fcmille C fcenD frrec21- r a 09 Autre rCtnpO (Ar oe ot2 7- 01 519- 0deko l1- cc cocur (mime pore)
22- Ttc'otte 12- (p 5lic, 07 4 02 5 enfant Ac frere 14- CH20- cocrloin) cutree 

11- Crrns A4- Atl. e9- 02 21 0 15- fttas du pire 

http:Aucnaeg.nt
http:Irrlget.on
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CULTURES PItNCTPALE.0 FlEES VENDLURJACHETEUR SOURCE 

01 - Sorgho rouge 01 - Cultivateur du alms village 1 
- ni, prodult, ou fsbriqui
02 - Sorho blanc 
 02 - Cultivateur des outres villages our l'exploitation03 - Petit tll 03 - Petit comergant du village du 2 - heriti 
04 - Arschide, Polo do torre warchi 3 - regu comme cadr ,ju 
05)- Ls 04 - Petit comer 
06 -

ant hors du village 4 - i.rchi (achert)Cultures diverges do Jardin du sarcht 5 - ORD, encadreur 

07 
(Sambo, calaboose, etc,) 

- Autres cultures de rents 
(os0lle, ssas, fonlo, dl) 

05 - Grand commrn;ant du village
06 - Grand comamr;ant hors/village 
07 - ORD ou OFNACER 

6 
7 
8 

- Commorgent du village 
- Commer;ant hors du Village 
-

08 - LUgumnineuses - nidbi, soja 08 - Quelqu'un hors du pays 
09 
10 

- Coton 
- HIz DROIT FONCIER 

DISPOITION DES S. 15 

11 
12 

- Petit nil hat1f 
- Tuberculeas 1 - Champ familial 

1 
2 -

Asaocli eur tout le champ 
Associi dene une portie du 

PERSONNES EXTERIL.IJR DU ?DNACE 
GUI TRAVAILLNT SUR L CW.JP 

I - Ceux qul viennent pour une 
invitation do culture 

2 - Manoeuvre salarii (CFA/hr) 
3 - Contractuel& 
5 - Flancmd 
6 - Opendant du CM, mals West ni 

sombre do la faille, ni a-

2 - Champ personnel hritd 
. - Champ personnel achoti 
4 - Locataire (n')n-pay4) 
5 - Loud do terra en nature 
6 - Lou# de terra en espices 
7 - serf 
8 - Champ do la comeunautt 
9 -

champ
3 - Culture pure dane une 

partie du champ 
4 - Culture pure (pas deasso

ciation) 
5 - En borduro 
6 - En lignes dens 1. champ 
7 - Quelques petites puree

dans plusieurs parties du 
champ ou suivant lea rule
seaux 

7

noeuvre 8 -Diverges parties du charp 

SITUATION FAMILIALE ALPNABETISATION NUVr.AUACTUE 

1 - Merit 
2 - C4libatairs 
3 - Divorcd 
4 - Vauf/veuve 

I - parle frongai 
2 - 6,.rit frengais 
3 - icrlt l'arabe 
4 - dcrlt I. sort 

00 
01 
02 
03 

- 0 
- CP 1 
- CP 2 
- CR 1 

ETINIE 
5-dcrit le Gourantchd 
6 - Analphabbte 

04 
06 

- C 1 
- CH 2 CUP 

I - Moesi 
2 - Silomoaga 
3 - Paul 
4 - Boaba 

Gouraentchd 
6 -

REZLGION 

TEP£E,COLE 

1 - Y.litaire 
2 - Ecole rurale 
3 - Ecole Normals 
4 - Ecole Coranique
5 -

07 - Sixi.me 
08 - Clnqul 

A -

09 - Qutri&ae 
aO - Troislime DEPC 
11 - Seconde12 - Pr-.-lire 
13 - Terminal R 
14 - Universit& 
15 - Pr-miira annas - ler nivea
16 - Deuxdks anna - 2e niveau 
17 - TroioL&we anniA-3e niveau 

I - Animisate 2 - hAlfaist 18
19 

- Autre 
- Quatribke ann6e-4o niveau 

3 - Catholique 
4 - Protestant 

Champs autour dee cass - h ctd dae misona ccupdeaou inoccupies
01 - Champs do case eableux 
02 - Champs de cast graveleu
 

Sole pou profonda - pea ass profond pour ambon eorgho, utilied rremsent pour Is sargho & une doneitd 
do population trio bass, sole sees. 
03 - Sola pau pronds pableaux appropride pour 1. all ou l'arachide
04 - Sole pou profond graveloux, mailloure pour la production du nil quo pour call@ do l'arachido. 

Solo internu6dlaire at sole profonda - on no lea trouve pea h c~tt de Cases ou dee has-fonds. 
05 Sols profonds argilo-sbloux ou argilo-gravoulaux approprids pour 1 nil, 1. eorgho rouge, quelques

var1itis de orgho blanc rsstantes h la adcherese (souf 1. sor.ho blanc tardLf) et amosx fortile 
pour Itre utilidai pour le sorgho plus d'unt annde our doux. Sole pea approprids pour larachide & 
cause de l'argile ou du gravillon.06 - Lea alees qu'au nuatro 5, masa pas esse fertile&pour produirele orgho plus d'1 an our 2. Semd en 
al le plupert das anndas 

07 - Sole sableux profond at sole mablo-arglloux profonda eppropride pour la production do atl do sorghorouge ou d'arachide. Assez fertile pour ttr utiliss pour 1. sorgho plus d'1l annd our daux..06 - Lee mas qu'en 7, .ais pas 'aseez fertiles pour Itra utilisis pour 1. sorgho plus d'l annde eur 2. 
£en-* on ail la plupart des enneol. 

Sols lourds - 09 - Sole ergiloux h cetd do bas-fords pas appropride pour Is all ou l'arachde. it trop
meo pour ls culture du riz. 

-Sole9 pour la culture du fit. trop eel drainda pour une bonne production do eorgho. 
D-ogr, solo argileux at sees 

Champs do village - reaolvent lee quantitde eubstantiollos do fuoier chaque annd. 
12 - Cheampsdo village sablaux 
13 - Champs do village eravloux 
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FIGURE X 
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FIGURE Xi 
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