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1.0. SAFGRAD FARMING SYSTEMS RESEARCH UNIT UBJECTIVESl
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, economi~, 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 (scciv-econamic research investigators,
field trial personnel, data analysis technicians, mini-computer operators,

professionals in agronomy, economics, and anthropology).

1 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 ave presently participating. The FSU is
totally supportad 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-economis 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 assig.ied on a part time basis the services of an on-campus
technical coordinator (agricultural economist) with long term interest

and experience in West Arrican 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 develcped 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 stili 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
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innovation, such 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 z2rc a growing number of researchers coming out of prafessional
backgrounds in agronomy, economics, anthropology, human geography, etc...
who have been gaining experience and expertise in farming systems 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.fesearch 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 characternzes 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.
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On the other hand, there are other farming system reeearchers who
would 1limit 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 ecolsgical 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, such 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 principal means whereby agricultural
productivity could be increased taking into consideration agronomic,
economic, and social constraints characteristic of these zones, The
questionnaire used (FSU/SAFGRAD Document N° 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 irn)lved, 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 seascn months, with a visit to the villages
during the prior rainy season to visit fields and see crop associations

and arrangements in place.

VA



Reconnaissance surveys should be the basis upon which village sites
are selected for further, more intensive research and field tmals 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 flexibiec 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 mighrt 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 assidant 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 transactions (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 interview).
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, weeded,and 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
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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
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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 compounds2 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.,

2 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-

units3 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.



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

(Gourmantché) zone as wella.

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 roie 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 Gourmantché 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 ecoriomists, an intensive socio-
economic survey of some 370 Gourmantaché households. This
experience was preceeded by 15 years of experience in the region.
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TABLE 1: PR

English
Crops

Cereals
Sorghum, Millet
Sorghum

Red Scrghum
White sorghum
Millet

Early Millet*
Late Millet
Rice

Corn

Peanuts, Earth-Pea

Peanuts
Earth Peas
Roselle
Sesame
Cowpeas
Cotton

* non-photosensitive.
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INCIPAL CROPS OF UPPER VOLTA IN ENGLISH, FRENCH, MORE, BWAMD,
DIOULA, GOURMANTCHE

French

Cultures
Céréales

Sorgho, Petit mil
Sargho

Sorgho Rouge
Sorgho Blanc
Petit mil

Pelit mil actif*
Petit mil tardif
Riz

Mais

Arachide, pois de
terre

Arachide

Pois de terre
Oseille
Sésame

Niébé

Coton

Moré
Koodo

X

X

X
Kazieega,Karaaga
Baninga
X

X

Kasui
Mui

Kamaana

X
Nanguri,sunkaam
Suuma

Bitto

Siili- siini
Benga

Lam-do, Goarga

Bwamo

Mino-daa
X

Bara

Duuna
Yopkuio
Vani
Laag ho
Wiya

Yense

Dioula

Seeng

Souman

X

Bimbiri
Bimbiri-woulé
Bimbiri-gué
Nyon

Kaba,Masanyo

X

Tigé
Tigé-negquru
Da

Beene

Sosso

Kori

Gourmantché

Kpaandi
X

Di
Biadi
X

X

X
Niadi
Di-yua
Muuli
Kokoda

Tiina
Tiin-namaga
Tiin-piena
Goandi

Iheg

Tuuna

Kunkundi



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 Gourmantché categories as well, with only slight

modification. The major terms below, Beoliga and "uugo, 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 FIEIDS AND PLOTS

Puugo (Fields in General)

/T\) '

ngjg Karaaga Kamaanga Beoliga
(Collective Family  (Village Fields) (Corn Plot; (Perspnal Fields
Fields controlled  Sorghum, Millet) usually the and Pllots in

by household head) (Controlled by compound plot, generpl)
(sorghum, millet) Household head) and controlled

by household head

Beolid Sunga€’————’——’———;;;;;;;;;;”"—— Manga

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

Etc.

sorghum/millet plot)
field)

VAT
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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

veidunn
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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 tugether on relevant
problems and where results may be compared over a number of years.
Early in 1979, agronomist Paul Christensen initiated FSU/SATGRAD
involvement in Upper 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 1 villages on the Central Upper Volta Mossi plateau,
near Ouagadougou. Data from Zones 2, 3, and 4 villages, representing
Ouahigouyu, 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 Nedago, 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/years.

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 Cuagadougou 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 . 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 N© &,
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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
years of age.7 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 Geurmantché 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.



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 Ouédraogo, Zongo.

Among the 208 household heads:

% had no wives at all (old, and had died)
38% had 1 wife
28% had 2 wives
16% 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
35% were Moslem
27% Catholdic Christian.

The high incidence of the latter is probably due to the presence of a
major Catholic mission outreach in Pabré, 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.
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3.2.2. Crops and Agricultural Extensisn

Among the crops grown in the region, millet is clearly the most
important as a source of food; 79% of farmers listed it as the most
important and 62% 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
Boussé 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 plow 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.

NV



- 25 -

3.2.3. The Survey Sample of 30 Households

Socio-economic data were obtained dur g 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 about 15 persons

with the following sort of breakdown:

Household Heads %
Wives of Household Heads 15%
Sons of Household Heads 29%
Daughters of Household Heads 20%
Children of Sons %
Wives of Sons %
Brothers of Household Heads %
Others (other kinsmen) %

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 Gourmantché
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

Gourmantché.
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

% 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
1'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 calculations, 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 nnot 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 oun 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.

A more intense cold season than normal (about 10°C/509F) 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. | Févr.|Mars| Avr.|Mai |Juin JuiljAoQt | Sept| Oct. Nov.| Déc.
1 15
2
3 10 3
4 16 55
5 3 ]
6 33 15
7 37 14 2
8
9
10 46 9
11 15
12
13 12 5 4
14
15
16 5 13
17 19
18 b
19 30 22
20 18 15 14
21 13
22 - : 50
23 14
24 12 4an 7
25 25 8
26 2] 10
27
28 18
29 12
30 23
31
TOTAL 53 | 150 (48 |275 38 |16
EUMULA- 53 120 P51 |626 (664 |680
IVE TOJAL




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 ha9). 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. 0ld 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 stumps
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 begin. Given adequate rain around this period
fo time, househalds 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 rzsources 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.



In our work-plan strategy last year, the FSU felt it was important
that labor use time10 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.ll Figures I and II
illustrate rainfall in mm/day for most of the 1980 season, beginning
from the 15 of May.l2
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

The labor use time in man-hours per day for

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
furthermere 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.
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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/Tagpooré data (Figure VII), and Zorgho/Digré
(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
Nedcgo 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 datalB. 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.

1 Kaya data were collected in three villages under the direction

of anthropologist Dr. Broekhuyse of the Royal Tropical Institute,
Holland, using FSU/SAFGRAD forms. y



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/Digré rainfall can also be as Pattern 3, even though
the start of the rains was two weeks later than in Nedogo. The rains

st.opped even more abruptly in September.

Pattern 1 characterized Zone 4, Kaya/Tappooré. 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
of f 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 sorghum) on major family fields located at some distance from
the village. It continues with millet, red sorghum and white sorghum
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. Houndé
région 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 seasor, 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;

4 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, Gourmantché 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 hectare 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 strateqy 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 plawing 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 ma or 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 durirg 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

tiie major planting period was even shorter. Zorgho (Figure IV) rains
were almost late getting started, causing some people tn 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, 70% 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 l)ls Following a rain of 18 mm, every family in the
village began planting. This cern planting tewmporarily replaced the
place of planting peanuts and earth peas that had been occupying their
time. 1In Digré (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 orz household, the plant-
ing of the corn plots was usually accomplished during part of one day,
usually during morning. As already noted, thece 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.



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 10% of total
time spent in the first planting. In Zone 4, Kaya/Tagpooré, because of
the good beginning and continuation of rains, there was no replanting.
In Zone 3, Zorgho/Digré, 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 certain
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. 0On 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 courses
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

1 1 1 1 1 Fi i i

i : " Preplanting Cultivati%g' Planting t First Cgitlzgtlon After

!  Crops ! Ha ! ! ! anting !

! ! ! MHU l7!MHU/ha. !MDU/Hala! MH ! MH/Ha ! MDU/Ha.! MH ! MH/Ha. ! MDU/Ha !

! Millet ' 4.6 ! 0 ! 0 ! 0 ! 195 ! 42 ! 7 1 767 ! 167 ! 28

t Sorghum® 1 1.4 v 4 4 - - ! 52 1 36 1 6 1 203 1 135 1 29

! Corn ! i 143 v 215 ! 36 ! 26 ! 130 ! 22 ! 55 ! 275 ! 46

! Peanuts ! .36 ' 35 ! 97 ! 16 ! 27 ! 75 ! 13 ! 89 ' 247 ! 41

! Okra ! .02 1! 1.2 1 - ! - 1 S5 0! 25 ! 4 ! 1 ! 50 ! 8

! Others i .02 ! 1.3 1 - ! - 1 6 ! 25 ! 4 ! 3 ! 150 ! 25

! ! ! ! ! ! ! ! ! ! !

; TOTAL ; 6.6 y 85.5 , 312 ' 52, 301.1 y 333 | 56 , 1118 , 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 1'Agronome, 1971,p. 129). 1In 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 cultivatoremarker can be modified for

4 teeth for the laryer draft animals.

Weeding clearly consummes more of the families work time than does
planting. It is the rlvst 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 cimely
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*'s downthe 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.ZDThat fiost 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 fields 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 varicus 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 gther 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/Digré, 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/Tapgpooré, (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 af Digré 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 1limitations of the house-

holds required planting during these non-optimum periods.
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Gne 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,
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because of the need to weed, cultivate, before planting. Figure VII,
Kaya/Tagpooré 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,N. Furthermore, 93% of all Nedogo
labor time spent in cultivation before planting took place in wvieeks
24-26, corresponding to the planting of corn and peanuts. This time was
spent on 89 of the 130 plots or 69% 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 2specially
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 inchanging to plowing
before planting major cereal fields (which has 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
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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 pokntial of a particular year when actual hectares under

cultivation per crop are not yet known.

Donkey tracticn farmers use the HV1-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 weli. 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 patierns,

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

;N1 D a2 | zowe 3 | ZONE 4
i Nedogo ' Sodin ' Digré i Tappooré
! ! ! !
! Members of Household (Absent/Present) ! 15 1 19 11 ?
, Persons Per Household Present 5 12 : 15 : 9 : 9
! Persons Actually Working in Fields i 6 ! 9 ! 5 ! 4.4
| Hen-Units Available ! 4.5 | 6.5 | 5 3.2
| Total Hectares Cultivated ! 6.8 1 6.7 1 4 1 3.14 1
| Hectares Per Man-Unit ; 1.5 | IR TR 1
: Hectares Per Person Present i .6 i 4 i .40 i 4
TOTAL MAN HOUR UNITS (MHU) SPENT IN: ; ; ; !
| Planting ! 301 385 1 190 1 146
| MHU Planting/Hectare ; wo 57 | T 47
! MHU Planting Per Man Unit Available ! 67 | 59 1 38 1 46
. Replanting ; 29 | n | 19 ! 0
: Cultivation Before Pianting i 86 ! 194 ! 95 ! 70
y First cultivation After Planting s 1118 : 1 222 : 684 : 674
I Second Cultivation after Planting 5 03 662 | 270 1 483




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 alright, 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, Ouehigouya) 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:

CRNP PRODUCTION LABOR USAGE AMONG NEDOGO HOUSEHOLDS,
AS STRATIFIED BY HOUSEHMOLD WEALTH: PLANTING

! !Average, ! !Statis-
HOUSEHOLD STRATIFICATION !Poorest !Doing ! Rich !tical
! 'Alright ! !Average
! ! ! !
| ] 1
% with Animal Traction , 0, 38 | 100 | 4
Number of Households ; 3 ! 8, 9 | -
M I 1
% of Total Households | 15 40 : 45 | -
] ]
Total Persons Claimed ; 8, 1 . 19 | 15
] ] 1 ]
Persons Actually Present : 7 ! 11 : 15 ; 12
1 ] ] ]
Persons Actually Actively f ) ' .
\ ) ! 3.8 ! 5.8 ! 7,9 1 6
Engaged in Agriculture ! ! ! !
] 1 1 1
Man-Units Available X 2,9 4.3 , 5.7 ( 4.5
] ] 1 ]
Man-Hours Spent Planting | 127 ' 235 y 419 ' 301
% of Man-Hours Actually Worked | ! ! !
By Household Head I S R T T T, T
L ] 1 1
% of Man-Hours Worked by Other ' ' " '
Men (not Household Head) , 4, 2 b A
or _ ] 1 ] 1
GozgnMan Hours Worked by i 47 i 50 i 46 i 48
L [ 1 1
% of Man-Hours Worked by | " . '
2 | children Under 15 Years A
= [% of Total Planting Time Spent | | \ \
£ |on Household Head Controlled N I
& | Cereal Fields X . . L
% of Total Planting Time Spent [ 2 { 4 ' 5 4
on Household Head Peanut Plots ' ' " (
% of Total Planting Time Spent ! 2 ! 5 ! 3 ! 3
on Women's Millet Fields ! i ! ! !
% of Total Planting Time Spent | 6 ! 6 ! 3 ! 5
on Women's Peanut/Earth Pea Plofs! ! ! !
% of Total Planting Time Spent 1 15 ! g ! 11 ! 12
on all other Crops (mostly corn)t ] ! g
! ! ! 7= corm
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TABLE 7:

CROP AREAS CULTIVATED PER HOUSEHOLD BY DIFFERENT CLASSES
OF PERSONS AS STRATIFIED BY HOUSEHOLD WEALTH

] ] ] ]
' yAverage, , Statis- |
HOUSEHOLD STRATIFICATION Poorest |Doing | Rich ytical
| (Alright | Average |
1 1 ] i
I' % with Animal Traction ! ! 38 ! 100 ! 46
[ 1 [] ]
 Number of Households | ' 8 7
1 ] ] 1
% of Total Households ' 15 40 45
1 1 ] [l
! Total Persons Claimed ! 8 ! 14 ! 19 ! 15
L [1 [} 1
! Persons Actually Present ! 7 1 11 ! 15 ! 12
1 1 1 L
! Persons Actually Actively ! ! ! !
! Engaged in Agriculture ! >.8 ! >-8 ! 7.9 ! 6
1 [] ] [
! Man-Units Available ' 29 1t 4,3 ' 5.7 ' 4,5
[l i 1 1
Man-Hours Spent in First | ' . '
Cultivation Afler Planting 7 bo912 11363 1l 1s
% of Man-Hours Actually Worked ! ! ] !
by Household Head ¥, 2 1, 22
| | - [
% of Man-Hours Worked by Other ' ' ' |
Men (not Household Head) S L N
e —— ; ;
é % of Man-Hours Worked by Women ' 39 53 48 | 47
z I3 f Man-H Worked b E ; E é
—J | % of Man-Hours Worke y ' |
% | Children Under 15 Years ; > ; 15 5 15 5 1
G | % of Total Weeding Time Spent on! ! ! !
& | Household Head Controlled Cereal! g5 ! 81 ! 79 ! 80
< | Fields ! ! ! !
=z | % of Total Weeding Time Spent ! 2 ! 3 ! 6 ! 5
& | on Household Head Peanut Plots ! ! ! !
1 1 1 i
= [% of Total Weeding Time Spent | 1 T 3 | 4
~ | on Women's Millet Fields " ( ' '
O [ % of Total Weeding Time Spent on! 3 | 5 ! 5 | 3
Women's Peanuts/Earth Pea Plots ! ! ! !
% of Total Weeding Time Spent on, 9 | 6 1 9 1 8
all other crops (mostly corn) | | | |




TABLE 8:
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STRATIFICATION OF NEDOGO HOUSEHOLDS: HECTARES CULTIVATED
PER CROP PER HOUSEHOLD CATEGORY OF PERSON

as % of Total Area

! ! !Average, ! IStatis- !
! HOUSEHOLD STRATIFICATION IPoorest !Dning ! Rich !tical !
! ! IAlright ! IAverage !
! ! ! ! ! !
! ! ! ! ! !
! Man-Units For Average Household ! 2.9 ! 4.3 1 5.7 V4.4, )
! ! ! ! ! !
- ! ! ! ! !
y Hectares Cultivated ¢ 2.85 5.2 9.3 , 6.7
! 1 ! ! 1 !
1 / ; ] |l ] ! 1
; Eereals as % of Total Cultivated ; 90% . 86Y% ; 90 ; 902 ;
! Land ! ! ! ! !
! 1 1 1 ! !
! Hectares of Cereals (Sorghum,Millet) ! 2.56 ! 4.47 ' 8.39 ! 6.028 !
! ! ! ! ! 1
! ! ! ! ! !
I Hectares Per Man-Unit I 1 ! 1.2 ! 1.6 ! 1.5 !
! ! 1 ! ! !
! Hectares Per Household Member ! 41 ! 47 ! 62 ! .56 !
! ! ! ! ! !
; Hect f H hold Head ! ! ! ! ;
1 ectares o ouseno ea 1 1 1 1 1
" Controlled Millet IR ML S O
i T ] i T 1
y Household Head Controlled Sorghum ¢ <04, L1 175, 124
1 | T T T |
i Hectares of Woman's Millet i .01 i 34 i .48 i .36 i
1 ] 1 ] T !
y Hectares of Woman's Sorghum ; O ( .06 |, O ' .02
1 1 1 1 ] ]
, Hectares of Household Head . ) ] . .
1 1 1 ! ! |
| Controlled Peanuts e R
1 ] 1 ] 1
' Hectares of Woman's Peanuts i .06 : 17 | .21 ; .12 |
] 1 ] 1 1 |
y Household Corn | +05 i d6 129 120
| ] ] ] 1 ]
, Cereals of Other Household Men . : . . .
y ] | ] ] ]
. (not Household Head) b0 b0 Lo.13 ot .08
| ] ] ] 1 ]
| Other Crops (okra, rice, earth peas) ,  +09 ;06 | A1 i .08 i
! ! 1 1 4 !
] ' : | | y ] ]
i Household Head's Cereal Fields i 882 i 829 i 842 i 84 i
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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 "ricb" had at least one set of

equipment and animals.

b) The available labor farce 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 Yead 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% 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 boen 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 euivalent 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:

voidon



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 nousehold 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, Gourmantché 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 planted23 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 Digré, village fields are ted
Firs%, tﬁenobush Fields? Animals gre’kept aaay fram the vgiiggg,

herded by younger children of the village.

o/ ven



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 crons. 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 from family fields prove inadequate. Mossi
women, like . the Gourmantché 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 awn.
While the average household head controlled 90% of the land cultivated,
household women controlled 9%, and other men about 1%. In the eastern
Gourmantché region, the household head controlled 67%, household women
17%, and household men 16% (Ibid.p.73).


http:Ibid.p.73

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.

F5U 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 wheres 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 tracton 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
farmers 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



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 80% 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 15% of a households 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,



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
plantinq/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 options open to

different (stratified) groups of farmers.

-~ -0-0-0-0-0-0-0-



ANNEX

QUESTIONNAIRE ON HOUSEHOLD FIELDS' LABOR TIME
(Plus Codes)
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PSU~SAPGRAD FNQURTE SCCIO-ECONNNIQUE ET AGRONOMIQUE LES copes
TONES LES CULTHRES avi/uom MOWNES/FEHHES /EXTANT
1- 0ut Enfante~ @mofna de
1- Ousgadoupou 0]- Sorgho roune 1- Non 15 ane
1- Ouahipgnyya 22~ Sorgho blane
3~ Torpho 03~ Perit Mi1 Tardtf
s Tare O4s Patte ML micaf QUANTITE CODE 98- ne aatt pan
§- Roundé 06~ Plment 1, 2, ) ...atc. 99~ ::::b::.
VILLAGES g:: :::.r""' (uttlial avec vimerve)
0;- Weedogo 09- T [
03~ Sodin - 1
06- Aorima 9o Mentoe Zorne DISTANCE (de 1s Concasston)
07~ Tougou 12- Poisde Terre Nl- battu O0l- 0 (autcur ls concession
08~ Gandsopo 13~ Mals 02- non-bactu 02« 0 & “00 metres
09~ Pigré 15- Herbe pour Sauce 03~ en coque 03- 3500 . 1 kilometre
11« Teaghtn 18- Osaille 04~ décortiqud Ok- 1 a 2 k&
12~ Diapangu 17- Soja N3- en poudre 03- 214 .
13- taenpworé 18- Nikbe, haricot 06~ eo nature 06- olus de 3 kma.
14- Basbriké 19- ni 07- en feuilles
15~ Kolma 20- Coton 0A- an plices PROCRES DE T ACTIVITE
16~ Dohoun 21- Comho 09- produics 1~ pas encore terminée
17- Tioro 21- Igname trun-lar-t- 2- tersivike
23- Yabirima 10- Autre (& splcifiar) 3- ne sara jamais
LES ACTIVITES 24- Calebassa tersiode
01- Débrou illement 25- Gourde
02- Nettoy 26~ Louche
03)- Labour (avant samis) 27- Courge JYPOCRAPRIE
Od- Samis 2R~ Patate
035~ ler Resemis 29~ Oignon 2~ Peminin 1= Xunkubgrt
06- 2iame Resunin 30- Powma da Terre Cbangbanly
07- lar Sarclage 31- 1- Koseogo, Fuano
08~ 32- 3« doango, Baagu
09~ 33~ Chou A~ Terratn plat
10~ Aleme Sarvrclage 34~ Carotts
11- Récolte 33- Canne 3 sucre
12- Stockage 36- Papayaer JType de Champ
13~ 37- Manguiar 1~ Champ da casa
14~ 38~ Coyaviar 2= Champ dane le village
ou d'une diguatte 39~ Citronmier 3~ Chdmp autour du village
15~ Conectruction d up graniar 40~ Bananiar 4= Champ da broussa
16~ Cl3cture da parcalle 41= AUTRE
17- Autre 42- Ponio TYPE DES INTRANTS
18- Gardiennags 43~ Xarice 0l- 0n parqua le bitail sur la champ
19~ Transplantation, repiquage Ad- Ndwd 01~ Pumier da Boauf
20=- Démariage 43- Baobab 03~ Pusier da chivre, mouton
21« Rayonn A6~ Tamarisier Nd= Pumiar de volaillae
22+ Butta 19 A7~ Catleddrat 05- Pumier de cheval ou dne
13- Buttage apras senis 48~ Anthropogon (herba) 06- Déchate,fumier de la concession
24~ Transport 49=- Raisiniaer 07- Engrais coton
25- Traitewant engrais, Puoier 35N= Acacla 08~ Phosphata naturel
16- Coupe de tiges apris rdcolte 31~ Hime 09- Autres aengrais (splciffer)

27~ Culctivatsur 10- S € lioréas, introduice
28~ Rlevaur EQUIPENENT UTILISE 11- Urée
29- Commargesnt 0l1- Nabs ou hous 12- L'asu
30~ Apiculteur 02~ Ploche de samis 13~ L'tnsecticide
31~ Tissarand 01= Hache 14- Le pesticide (antiparasita)
32- Boucher D4~ Machétle 15~ La forgicida
33- Forgeron 05~ Coutesu, 16- Argent Espdaco
34~ Dolotiare 06~ Paniar (toute sorta)l’?- Sememce 18- Dépensa
33- Plleuss 07~ Charatte tomberasu (avec cdtes) 19~ Rendements
36~ Jardinter N8~ Char plateau (sans c8cea) 20-
37- Barger 09= Aoua mangs avec ane
38- Gardfenne d Enfant 10- Charrua avec hoauf
19~ Eldve 11~ Rayonneur
A0~ Ménagire 12~ Sarclaur
41- Potites affairves 13- Buttaur A0- 11 & O1 RESTRENCE PRI PAL

trrdgulieras 14~ Semoir A1- 01,02 & 04 EN HIVERNAGE

15~ Louchs 42- 01 & 04 1- 11
LES UNITES 16~ Palle :2- g; : ?: 2- ::I;.ll::.dl culture
01l- Tine locale - Sea -
02 Tine nAR 10 Aeresotr 43- 02 ¢ 09 3 Autre villeselviile
03~ Assiecte Torubs 19- Paucille (guego) 46= 01 & 06
0A~ Grande sssiatte 20- Rateau A7- 02 & 05 A- Hors du paya
05~ Grand panier an paille 21- Grande plocha 40~ 04, 03 & 06
06~ Pacit paniar en pailla 22- 02 & Petit Calabasee &9- 01,02, & 06] LIEW DP PARINTE AVEC 1P
07- Grand panier en bols 23- Rroustte 50- 04 & 20 CHEY DU HENACE
08~ Petit pan en bofa 24~ Valo $1- 03 & 20 01~ CM
09- Granda cslebanse 28- Voiture 32- 03 & 19 02- as lemme
1A- Petite calebacse 26- woto, mobylatte $3- 02 & 20 03- son ftls
11- Grenfar 29~ Rouls 27- Corde 34- 05,06, & 08 04~ fomme da fils
12- Sac de 100 uk. 24~ polte de 28- 22 & 11 35- 01,05,06 03- ants de fils
13~ Sac de 30 ks. patd 29- 02 & 11 Sh- 06~ sa fLlle
14= Ssc de 23 kg, 25- Jour 0~ 22 & 34 57- 07- son pire
13- Saau . 26= Coudda 11- couteau & paniar NB- sa propre sire
16- Charatcts ramplie 37. cyillaro, pidge 32~ 02 t 16 09+« sutrea [emmas de son
17- Granda louche de calebasss 3v- 02 4 2) 16- Femmaa de FR, Fire
18- Patite louche 28-Canart 14~ 01 4 02 du pire 10- son frire (de uéme pdre)
19 Tas eec 29- Rouleau 13- 20 6 21 17- scaur du pdra 1l- sutres frires
10- Tas frais 30- Unttd f= 07 & 16 18- :a belle~famillelZ~ femmas de frires
21~ Licre 11- Grappo (de muiw,ote 17- 09 &4 01 19- Autre -dankonré 13- sa soeur (mime pire)
22~ Tite 12~ Rotto (patllc, foin) A= 07 & 02 20~ enfent de frers 14- autres soaurs
11- Francs €FA Ya= AnTREN)9- 02 4 21 15- frdres du pire
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01 = Sorgho rouge

02 - Sor_ho blanc

03 = Petit M{)

04 - Arachide, Pois de terre

05 = M:1s

06 = Cultures diverses de Jardin
(gombo, calebasae, etc.)

07 = Autres cultures de rente
(osedlle, séseme, fonio, dt)

08 - Légumineusss - niébé, soja

09 = Coton

10 - Wiz

11 - Petit mil hatif

12 « Tubercules

PERSONNES EXTERIEUR DU KENAGE
Ui i

1 = Ceux Qu{ viennent pour une
invitation de culture

= Manoeuvre salarié (CFA/hr)

= Contractuels

Fiancé

[ AV AV X
]

membre de la faaille, ni ma-
nosuvre

-3
[}

(o] FILIA

1 = Marié

2 = Célibatairs
3 - Divorcé

&4 - Veuf/veuve

ETHNIE

= Moasi
Silmimcaga
Peul

Bvaba
Courmantché

VWA o
)

:

= Animiste
- Kusulsan
« Catholique
= Protastant

SN

Dépendant du CM, mais n'est ni

- 64 -

VEND:UR/ACHETEU

01
0
03

[«

05
06
07
08

Cultivateur du mime village
Cultivateur des autres villages
Petit commercant du village du
marché

Pet{t coamer¢ent hors du village
du marché

Grand commergant du vi{llage
Grand commercant hors/village
ORD ou OFNACER

Quelqu'un hors du pays

DROIT_FONCIER

1
2
2
4
5
6
7
8
9

Champ familial

Champ personnel hérité
Chaop personnel acheté
Locataire (non-payé)
Loué de terre en nature
Loué de terre en esphces
serf

Chanp de la comaunauté

ALPHABETISATION

1 = parle francais

2. = G2rit frangais

3 = derit l'arsbe

& = écrit le moré

5 -« écrit le Gourmantché
6 « Analphabite

IYPE _D'ECOLE

1 = Filitaire

2 - Ecole rursle

3 = Ecole Normale
&4 = Ecole Coranique
5 -

Iy

Chaspa autour des cases - b cOté des maisons uccupées ou inoccupées

01 = Champs de case sableux
02 = Chamxps de case graveleux

SOURCE

1 « né, produit, ou fabriqué
sur l'exploitation

- heérité

~ regu comme cad.iu

- tarché (achetd)

- ORD, encadreur

- Comzergant du village

Comaergant hors du village

oNoOwvEwN

DISPOSITION DES S&t]S

1 - Associé aur tout le chaap
2 - Associé dans une partie du
champ

Culture pure dans une
partie du champ

4 « Culture pure (pas d'asso-

ciation)

5 =« En bordure

6 - En lignes dans le champ

7 - Quelques petites pures
dans plusieurs parties du
champ ou suivant les ruis-
seaux

8 = Diverses parties du charp

NIVEAU ACTUEL

00 -0

0l ~CP 1

02 -CpP 2

0} -Cx 1

04 - Cx 2

05 = CH 1

06 - CH 2 cxp

07 - deln:n.

0B - Cinqui

09 - Quatriinme

10 = Troisiéme BEPC

11 - Seconds

12 = Premidre

13 ~ Terminale BAC

l4 - Universitd

15 - Premidre annde - ler nivea

16 - Deuxidme année - 2e niveau

17 = Troisidme annde - 3o niveau

18 -« Autre

19 - Quatridme amnée - 40 niveau

Sols peu profonds -~ pas assez profond pour un bon sorgho, utilisé rarement pour le sorgho, & une densité
de population tris basse, sols secs.
03 = Sols peu pronds sableux, approprids pour le mil ou 1l'arechide
Ob = Sols peu profonds graveleux, weilleurs pour la production du mil que poir celle de l'arachide.

Scles iptermédiaires et sols profonda - on ne les trouve pas A cOté des cases ou des bas-fonds.

05 - Sols profonds argilo-ssbleux ou argilo-graveuleux appropriés pour le mil, le aorgho rouge, quelgues
variétés de sorgho blanc résistantes & la sécheresse (ssuf le sorho blanc tardif) et assez fertiles
pour 8tre utilisés pour le sorgho plus d'une année sur deux. Sols pas appropridés pour llarachide A
cause de l'argile ou du gravillon,

mil la plupart des annéss

Lens:

Las mives qu'su numérc 5, mais pas assez fertiles pour produirele sorgho plus d'1 an sur 2.

Sols sableux profond et sols sablo-argileux profonds eppropriés pour la
rouge ou d'arachide. Assezr fertiles pour Ctre utilisés
Las mdmes qu'en 7, mais pas ‘assezr fertiles pour 8tre utilisés pour le sorghn plus d'1 année sur 2,
en =il la plupart des annies.
lourds - 09 - Sols argileux & cOté de bas-fonds pas appro

secs pour la culture du riz,

Dagri, sols argileux et secs

Sené en

production de ail, de sorgho

pour le sorgho plus d'1 année sur deux,.

priés pour le afil ou l'arachide, et trop

Sols pour lu culture du riz, trop sal drainés pour une bonne production de sorgho.

Chaeps de villuge - regoivent les quentités substantielles de fumier chaque arnde,

12 « Chumps de village sableux
13 = Champs de village graveleux
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FIGURE I

1980

JOURS DE PLULE,

TEMPS DE SEMIS ET SARCLAGE POUR LE MENAGE WOYEN A NEDOGO, HTE, VOLTA

R.SWANSON, PSU/SAPGRAD

Adulca

Viellard = 502 Haure

(1 Heure Fesms Adulte = 752 Heure Homme

1 Heure Enfent < 15 Ane,

Homme Adulte)

£ 434

8hrs

Yz

T

ez

T

£4 %4

... D A AR
Pt

LI %4

I Bl 1%

6

hrs

9/¢1
~ e

"y
(A

ye

e

e
e

—-I Ho~u

[ 284

3 E1%4
e (e

—

llois de Terrle

Osaeille

Pois da Terre

Oseille

91z
stz
vt
ol 4 £ 4

14 %4

go
wa sarclage

ldro sarcla

11z
otz
B
(114
toy
902

1124

0
toz

[4:24

mne
oot

5T

651

R61
(742

N
—1 ver

\\MH st

Y

Ret

161
(1124

T

631

a8t
~et
try

13

16

63

o hal
3 n
WAI¥ANO,d 2WNAR

o
-

43

40

33

0

23

~ -
WNOR NVYy

10

SEHAINE/JUUR

WEEK/DAY



68 ~

My dS

erry/bar

[} co c -
- 0c N -
> O B C -
- el a) DNl @ B
YO JEC GO ANE
-] — ~“>Q ~>C -t ot

s 30 Ut U L]

- DU kel MU~ 9T
5 3t 8583 83~ >
=% §5 fLEU0y (Ouak3
& =22 865 .02 S 33%
o &2 Rpzeaw o Aee
@ o0 = PO A NN I X

.

b= OO AR RS

o B NSNS /////4/[17 RN
b SNOANNEN NN //// SRR TR R TR AT TR
I FERRRIIIIT TS aErEEERERTRRRaR}xS A I .

R

AR TR

T S

A e e e O e O e ST L N T T W T A A
//

SRR AR ST /// N

WAV II0N 22320 526 777929 303132 1304536373009 10 4142 AIRAAS L ATAD &y 5051

200,

OF o e e e e e e ]

S R T T R S NN
A R RN R iz
A .S NN N
E o————_ "Il
C "
R —
28 £ 8 2 ¥ 2 § £ 3 3 & fidisicasfisdsAc
5;50.9 JUNIY *HWH NI JIHIIHOTANT *HH NI TIVINIVH SUNOH NVH

SEMAINE

PIGURE II11
TEMPS DE TRAVALL AGRICOLE PAR SEMAINE
POUR LE MENAGE MOYEM A NEDOGO, HTE.VOLY\

R.Swanaon, PSU/SAFGRAD

1980



PLOVIOMETRIEZ ZN XN, RAINFALL IN MM.

o [ -]
-~ - -

38
30
43
L]
35
30
23
20
13

0

]

0

FIGURE 1V

JOURS DE PLUIE,

~ 69

$81
vl
e
78t
114
o8t
521
(133
1734
9t
st
B . AI..:

(134
Tt
113
oLt
691
(11
9/t
991

{ wayy P <9t

b4 i
91
(4 )
191
— 224
(1114

[ 1
I3

14 (13

(114
"l
[~ w1t

113
113
N ost
12
'3
o
9t
1133
ot
13
1231
18
ort
131
14

hes
]
U

VOLTA

SEAAINE/JOUR

Temps de
Sarclage, Labour
25

1980

TEMPS DE SEMIS POUR LE MENAGE MOYEN A DIGRE, HTE.
FSU/SAFGRAD

Homme Adulte)
|

R.GEWANSON,

A. B1% of all Hillet, Sorghum Planting Accomplished

Temps de Semis—» A
4]

() Heure Femme Adulte ¢ 75X Heure Homme Adulte
1 Heure Enfant £ 15 Ans, Viellard =z 50% Heure

a1

WEEK/DAY

s/t

70
kS

o o
- =3

.:
wilvand,a zunau 1008 MYN

AS
40
33
30
23
20
13
0
3
1
0



PLUCVISMETAIE EN MN. RAINFALL IN KN

o o
~ °

33
30

"
©

LR
]
35
30
13
20
13
0
3
0

FIGURE V

JOURS DE PWIE,

70

(124
(1%
€€z
Tee
1€z
otz
(34
g/st
Lz
9zz
(134
A < rzz
s R (44
61 { 124
124
0z
612
[ £
L
912
(144
e/t
(3¢
14 £4
1tz
otz
§02
[[:}
Loz
902
[{'}
1ON
toz
Tol
10z
[-[.14
(13
36T
/st
L1194
[13
(73
(11
Tt
151
051
(114
981
et
"t

(4]
<)

hrs
nry
‘Fj{nc Sarclage \

SERAINE/JOUR

Temps de

¥

1980

TEMPS DE SEMIS ET SARCLAGE POUR LE HENAGE MOYEN A DIGRE

VOLTA

lére Sarclaje

Temps de

HTE.,
R.SWANSON, FSU/SAFGRAD

B. B5% of Peanut Planting Accomplished
C. 804 of tarth Pea Planting Accomplished

A. 80X of Corn Planted

{ —— - L

WEEK/DAY

30
43
40
J0
23
2n
13

10

" o w
© "

-
¥31¥ANO,Q 2WNAH

38

Wfao- RYR



71

VY

shr

bt e e e e e o  — e | —— —— —

/ Dar

My 4
Shry

Labour/Cultiva-
tion Bafore
After Planting
2dme Sarclage
2nd Cultivation
After Planting
Pluviombtrie

Planting
Hebdomadaire

g ler Sarclage
lat Cultivation

\

Weekly Rainfall

ad

42

:
TN

NN N

} ROCOIRI SSNSSSRUASAARAANSNN N

SOOI NN NNNNNNNANNNNNNNNNNN

7//////////////// //42/11///

—_

AN NN RTINS OSSN RSN

s NSO W

NN DO

B 0V 12 M » » 4«0

%

200y -~ —— o —r———

185

180 -

g

MITYANO.d FUNIH

170 4
150 4

140 =~ —m — i i —— — = — —

0 <
10 4

-
JIYLIHOL1ANT

90
ec
704
654

3) ¥ 37 33 4 43 4> a7

n

FIGURE VI

TEMPS DE TRAVAIL AGRICOLE PAR SEMAINE
POUR LE MENAGE MOYEN A DIGRE, HTE,VOLTA

R.Swanson, ¥SU/SAFGRAD
1980



72

PIGURE V11
JOURS DE PLUIE, 1980

TEMPS DE SEMIS POUR LE MENAGE MOYEN A TAPPOOHE, HTE. VOLTA
R.SWANSCN, FSU/SAPGRAD
(1 Heure Femme Adulte = 75% Heure Homme Adulte

1 Heure Enfant < 15 Ans, Viellard » 504 Heurs
Homme Adults)

HEURE D'OUVRIER

HOUR

MAN

60

35

30

AS

40

3

30

13

10

© re

N :18
C.

r—

A. 92% of Sorgbum, Millet Planting Acconoplished
B. 86% of Corn Planting Accomplished
C. Peanut Planting

§hey. —_ __Tempa de Tenps Temps de
de JTer Sarclage
Senis Labour beuson:
N )
)
'
1
F ] -
;
i I SR pay
" 4
- ! '
. o ~ ! '
[ i ' : '
: : | o I8 AL !
-4 [+] @ ] 7 |o
] ~ - MRS I |m I
: ) !
) ] |
' | ) |
¢
' | - | !
' l N
= NN !
PR ey 27
— VI /.17r-1'!,~ ?.«;r; h !
20 21 | 22 I 23 { 24 ] 25 I 2z a7
\-‘O—lﬂﬂ'ﬁ‘&‘ﬁﬂ—lﬂ QmONQQO—GNHQU\OOHO
‘M Q—lNﬂ"'\‘NﬂOO—lN -
ﬁ—c:::::::::::::2:3::::::::::::::::::::::::::::::::
- -

VEEK/DAY

60

38

30

45

40

15

30

23

15

10

“HR NI 21¥13K01ANT4

“HH NI TIVINIVY



10

€5

o
o

HEURE D'OUVRIER
[
w

50

45

40

s

0

20

15

—
o

MAN HOUR

w

73

PIGURE V1I1
JOURS DE PLUIE, 1980
TEMFS DE SEMIS ET SARCLAGE POUR LE MENAGE MOYEN A TADIVURE
HTE, VOLTA
R.SWANSON, PSU/SAFGHAL
[T VU
0——-—3‘—-—0
. Ca
A. Pesnut Planting
B. Peanut and Earth Pea Planting
C. Earth Pea Planting
M
Temps de Labour Temps de ler Sarclage
Temps de 2dme Sarclage
&hry
Kot Z)}I.Z'ft,‘
Ao :
1 yieed
[}
i
Y
.m
1
i i
~
- e
- | @D ol o
- -4 ™
N
/\ |
27 28 29
~OAD AN TNODO
[ BN AN RN N\
\F‘ddd-—(-—i-—iv—i-—iv—ilﬂ—l—l
3 -
WEEK/DAY SEMAINE,"JUUR

3

*$3

60:

‘nn

55

50

40

35

30

25

20

1%

[
o
SHH NI TTIVINIWY



PO

HEURE D'OUVRIER

;

PLUVIOHETRIE CH HH.

RAINFPALL IN Hk.

HAX HOURS

e .
g
2

-
-~
o

-
2

g

3

[
w
(=]

[
~
[~}
2

W
[
o

g

90 9

70 1
65
60 4
55 4
50 4
454
401
as
£l
25
20
18 4

104

]

Zh
N
212 AN\ SN

3.,

Z] MU 12
__ 6nrs
%%
%
71
A7
=
N E
At
A=A
v 4/ (7]
/, ; [] Samis
/// ? Planting
/ [% Resemis
/)
/7, /] § Replanting
7‘/ = kv Labour/Cultiva-
// / tion Before
//4 Planting
1 S 1
77 (et
m Y Alter Planting
!,';// / g 2éme Sarclage
VIR 4 2nd Cultivation
i v er Planting
= luviométri
72547 e
%é 4ee Weskly Rainfall
/////
ALY
9%/
297
BAGYAY
R/
SAUAGA
ok
;

7 @ 21 23 2% 27 213 M 33 3% 37 39 41 43 45 47 49 N

PIGURE IX
TEMPS DE TRAVAIL AGRICOLE PAR SEMAINE
POUR LE MENAGE MOYEN A TA)POORE, HTE.VOLTA
R.Swanson, FSU/SAFGRAD
1900



o - v—um<~01=w.—.w~m.>mz MM, ° RAINFALL INK MM.
e ) 3 A K < S A S S < o 2 - °
Q
24
23
aa
o d
ﬁ [ 2~
< %
3 2. 3
®u
: 32 24
E 32 a7
° 3o
. i 13 &3
- o o W
a E ) £ g
g 23 sv zz
w < O mu\' o o
mw z=2'e LA
P B . joliiel
R L EEE i3
E] m "l h- m m
Buw 22 o2 £ E
- Q w o m [- -
2 3 35% 38
3N Z v
B 29 ot R
e mh . ° o
2 ~ < A
B W
! 2 5%
5 33 ‘id [
w X
[TaY 3] —~
~ a ~
w
13
! g
4 —
H 651
* 14}
L
o
NG/SL
o
e 5 3 s & = s = & & & = ¢ “\nok K

] Py
YITYANO G JUNIH

SEHAINE/JOUR

WEEK/DAY



w

60U
5
50

45

40

35

R
=) fra)

30
25
1

AIRFALL IN MK,
[=]

FIGURE X1

JOURS DE PLUIE, 19r0

TLS DL SIS ET SARCLAGE |OUR LE MENAGE MOYEN A S0DIf

VOLTA

rre.
R.SHANSON, FSU/SAFGRAD

753 of Zurr s latted
B. 85/ of l'eanuts, karth l'uas l'lanted

A.
c.

B,

orghun, dllet Flaatad

3

% of

(114

. €2

Gnrs.

Temps de

|

114

2€2

2tme Jarclage
r ~

| 1€2
oge

o —

8/S1
oLz
92z

9%

22

Temps del.

Tewps de

ler Sarclage
/

S
A

(44

[49

eee

3
“1_uez
T | 912

tee
Aoze
612
g1z

N

Ll L

2
| —r— T
EEUPEER L5 e 5
LAY DVSNLSAe
PRI - 5t

Labour

Temps de
Semis

e TR, il

c

65

j=] )
0 ["a)

YIIHANOWQ 3UN3H

50

45

40

35

R LY ] e

YNOH NYW

L ALNZ, 'SVUR

El




77

e e e — -y

Tl e
inrn/DAv

FIcURE XII

—

SEMAINE
ATE.

TRAVAIL AGRICOLFE PAR

TEMPS DE

-

OO E RS R

Sam{a

Planting
lesanis
Reaplanting
Labour Cultivatfion
Befors Planting
ler Sarclage
lat Cultivation
Aftar Planting
2eme Sarcluge
ind Culttvation
After Planting

Pluviometrie

—

Hebdomadafre
Veekly Ratnfall

SOMMVNNNNNNN

ETinN

A ARV AR

a
<
-
- by
= a
- <
I "
=) ~
“ B
“
< -
x -
W< oz
»r C
cEd w
xc =
> <
g xc
C v.=
< .o
= " -
~
b
-
]
3
=
c
a

EMONNOMWNNNNN NN AT

AT AN NN,

12

MMMV ATV TSSO NS

Lottty
Y

...u/////////////?////
AMMNNN NN E—y

SOV AWMV NN AMMANNNN NN

AMAR R AT AN N OO NN N SRR T VIREE|

AT T T IN N R

A ANMN AN SN N

=]

SN ¥

24 26 23

22

i
'
; | SNNN\NARENC A N N N S N N S N e N 2o .
. | AAMTNER TR R R SRR R R R G sy VTR 1
! [SEN NN R RS RN S AN A NN A A 37 i
; _ AXRXATE A EATTRRARRNAN ST | A
] 1 e )
: REAENETH
: ; ==
: 1
. !
: I
t
d T ! o- T °- v ¥ L] ¥ L] T
E g H g & 2 g 5 s ¢ R

441¥A20, 0 2¥02NH

“HR NZ Z1MLIHOIAQTL

o
"HH M1 T1VANIYVE

SYNOH NYK

ot

49

43 43 47
SEFAINE

41

s 7

2)

10

17

WEEK



REFERENCE
Barret et al, "Animal Traction in Eastern Upper Volta, a Technical,
Economic, and Institutional Analysis," Michigan State University
Department of Agricultural Economics, January 1981.

Bernstein, R, "Design and Management of Survey Research, a Guide for
Agricultural Research", CIMMYT Report n® 8, March 1980.

Binswanger et al, "The role of the International Crops Research Institute
for the Semi-arid Tropics in Farming Systems Research", August 1976.

Byerlee, D., et al, "On Farm Research to Develop Technologies Appropriate
to Farmers; the Potential Role of Economists", CIMMYT, Paper presented

at the Conierence of the International Association of Agricultural
Economists, Banff, Canada, Sept.1979.

CIMMYT, Demonstrations of an Interdisciplinary Approach to Planning Adaptive
Agricultural Research Programmes, Deriving Recommendation Domains for
Central Zambia, Report n® 4, 1979.

Collinson, M.P. et al, "Demonstration of an Interdisciplinary Approach
to Planning Adaptive Agricultural Research Programs; Serenje Disctrict,
Zambia," Report n® 3, CIMMYT Eastern African Economics Program, Nairobi,
1978,

Dil’un, John L. et al, "Farming Systems Research at the Interr .itional
Agricultural Research Centers," Technical Advisory Group, CGIAR World
Bank, Washington, 1978.

Division de Recherches sur les Systemes de Production Rurale, '"Rapport
Synthétique de la Campagne 1980-81" Comité National de la Recherche
Agronomique XXI session, Avril 1981,

Gilbert, Norman, Winch, Farming Systems Research: a Critical Appraisal, .
MSU Rural Development Paper n® 6, 1980,

Hildebrand PE, Generating Technology for Traditional Farmers.
A Multidisciplinary Methodology, ICTA, 1976.

Lassiter, "Cropping Enterprises in Eastern Upper VYolta!| Michigan State
University Department of Agricultural Economics, February 1981,

vei/uus

/\ i1



Norman, David, "The Farming Systems Approach: Relevancy in the Small
Farmer," MSU Rural Develupment Paper n® 5, 1980.

Swanson, Richard, "Gourmantché Agriculture: Cultivated Plant Resources and
Field Management, USAID Integrated Rural Development Project Report n” 8,
April 1979.

Whitney, T, "Changing Patterns of Labor Utilization, Productivity, and
Income : The Effects of Draft Animal Technology on Small Farms in
Southeastern Mali," Purdue University Theses, MS, August 1981.



SAFGRAD/FSU DOCUMENTS
OUAGADOUGOU, UPPER VOLTA

ll

2.

10.

ll'

12.

13.

14.

FSU/SAFGRAD, Report of Progress Dec. 8, 1978 - Dec. 7, 1979 and Plan of
Work for 1980, May 1980,

Questionnaiics utilisés pour les Etudes sur les Systeémes Agricoles dans
des Villages Echantillons d= Haute-Volta, 1979-1981 (SAFGRAD/FSU).

General Descriptive Surveys for Farming Systems Research by Country
and Zone (French version available), May 1980. (SAFGRAD/FSU).

A Farming Systems Research Methodology; Household composition, Rain-
fall, and Household Labor Time Allocation for Planting and Weeding:
Some Observations and Recommendations, January 1981 (Swanson - Anthro-
pologist) (French revised version available).

Pour une Exploitation des Matériaux d'Enquéte, Rapport sur la Zone de
Zorgho, Septembre 1980 (Bruyer - Assistante-Sociologue).

- Rock Phosphate Fertilizer in Upper Volta, Part 1, Preliminary Report on

Policy. Implications of Cereal Yield Response Characteristics, Sep-
tember 1981 (Christensen, Agronomist).

Major Cropping Patterns: SAFGRAD Countries, Upper Volta Facts and
Observations Relevant to Farming Systems Research, Feb. 1981. (Singh-
Economist).

Observations on the Major Classification of Field Trials Used in
Farming Systems Research, January 1981 (Christensen-Agronomist).

Résultats des Essais en Milieux Paysanc =n 1979 et 1980.
Les Tableaux, avril 1981, (Christensen-Agronome).

Essais de Pré-Vulgarisation pour la Campagne 1981, Avril 1981
(Christensen-Agronome, Swanson-Antropologist).

Agriculture in Upper-Volta : The Institutional Framework,
April 1980 (Saunders-Anthropologist).

Local Ecology, Populations, and Ethnic Groups in Upper Volta,
April 1980 (Saunders-Anthropologist).

SAFGRAD/FSU 1981 Research Program, May 1981 (Christensen-Agronomist ;
Swanson-Anthropelogist).

Field Trial Research Program with Rational as Developed from Socio-
Economic data gathering Experiences & Observations of 1980,
(Swanson-Anthropologist, Christensen-Agronomist).



